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LETTER  OF  TRANSMIHAL 


U.  S.  Department  of  Agriculture, 

Office  of  Experiment  Stations, 

May  26,  1891. 
Sib:  I  have  the  honor  to  transmit  herewith  for  publication  Mincella 
neoos  Balletiu  No.  3  of  this  Office,  containing  the  proceedings  of  the 
foorth  annual  convention  of  tbe  Ai^ociation  of  American  Agricultur<il 
Colleges  and  Experiment  Stations,  held  at  Champaign,  Illinois,  Novem- 
ber 11, 12,  and  13, 1890,  which  have  been  edited  by  the  assistant  director 
of  this  Office  in  conjunction  with  the  chairman  of  the  executive  commit- 
tee of  the  Association. 
Very  respectfully, 

W.  O.  Atwater, 

Director. 
Hod.  J.  M.  Rusk, 

Secretary  of  AgricuUure. 


CONSTITUTION 


ISSOCUTION  OF  AMERICAN  AGRICULTURAL  COLLEGES  AND  EXPERIMENT  STATIONS. 


NAME. 


This  Association  shall  be  called  The  Association  of  American  Agri- 
coltaral  Colleges  and  Experiment  Stations. 


OBJECT. 

The  object  of  this  Association  shall  be  the  consideration  and  discus* 
sion  of  all  questions  pertaining  to  the  successful  progress  and  adminis- 
tration of  the  colleges  and  stations  included  in  the  Association. 

MEMBEBSHIP. 

At  any  regularly  called  meeting  of  the  Association  each  college  estab- 
lished ander  the  act  of  Congress  approved  July  2, 1862,  and  each  experi- 
ment station  established  under  State  or  Congressional  authority,  the 
United  States  Department  of  Agriculture  and  the  Office  of  Experi- 
ment Stations  of  the  United  States  Department  of  Agriculture  shall 
he  entitled  to  one  delegate.  The  same  delegate  may  represent  both  a 
college  and  an  exx>eriment  station,  and  may  take  part  in  the  proceed- 
ings of  the  sections  proper  to  either  or  both,  but  no  delegate  shall  cast 
more  than  one  vote  either  in  a  section  or  in  convention.  Other  institu- 
tions engaged  in  experimental  work  in  the  interest  of  agriculture  may 
be  admitted  to  representation  in  this  Association  by  a  majority  vote  at 
any  regular  meeting  of  the  Association. 

Any  person  engaged  in  agricufture,  who  shall  attend  the  conventions 
of  this  Association,  not  as  a  delegate,  may,  by  vote  of  the  convention, 
be  admitted  to  air  the  privileges  of  the  floor,  except  the  right  to  vote. 

OPFIOBES. 

The  officers  of  this  Association  shall  be  a  president,  five  vice- 
presidents,  and  a  secretary,  who  shall  act  as  treasurer.  They  shall  be 
chosen  by  ballot,  and  shall  perform  the  duties  which  usually  devolve 
upon  such  officers.  They  shall  hold  office  from  the  close  of  the  meeting 
at  which  they  were  elected  and  until  their  successors  shall  be  elected. 
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The  president,  secretary,  and  five  persons  to  be  chosen  by  the  Asso- 
ciation shall  constitate  an  execative  committee,  which  shall  elect  its 
own  chairman. 

The  executive  committee  shall  determine  the  time  and  place  of  the 
meetings  of  the  Association ;  shall  issne  its  call  for  said  meetings,  stat- 
ing the  general  purpose  thereof,  not  less  than  30  days  before  the  date 
at  which  they  shall  be  held;  shall  provide  a  well-prepared  order  of 
business  and  program  of  exercises  for  such  meetings;  and  shall  make 
seasonable  issue  of  said  programs. 

It  shall  be  the  duty  of  each  institution  included  in  this  Association  to 
present  at  each  regularly  called  meeting,  a  brief  report  of  the  work  and 
progress  of  said  institution,  and  such  report  shall  be  called  for  in  the 
regular  order  of  business. 

The  executive  committee  shall  be  charged  with  the  general  arrange- 
ment and  conduct  of  the  meetings  called  by  it,  at  which  meetings, 
before  adjournment,  a  new  executive  committee  shall  be  chosen. 

SECTIONS. 

The  Association  shall  be  organized  into  sections  upon  the  several 
classes  of  special  subjects,  the  consideration  of  which  shall  become 
desirable.  Each  institution  represented  in  the  Association  shall  be 
entitled  to  representation  in  each  section  by  one  delegate.  Each  section 
shall  nominate  to  the  convention  a  chairman,  to  hold  office  until  the  close 
of  the  next  convention.  Each  chairman  shall  present  at  the  first  general 
session  of  the  convention  a  report  of  progress  in  his  subject  during  the 
preceding  year,  together  with  any  other  facts  connected  therewith 
which  he  may  deem  of  interest.  Such  reports  shall  not  exceed  15  min- 
utes in  length.  The  annual  address  of  the  president  of  the  Associa- 
tion shall  be  given  upon  the  evening  of  the  same  day.  Provision  shall  be 
made  in  the  program  for  meetings  of  each  of  the  sections,  either  simul- 
taneously or  consecutively  as  the  executive  committee  shall  determine. 
At  least  two  sections  shall  each  year  present  in  general  sessions  of  the 
convention  a  portion  of  the  subjects  coming  before  them.  The  sections 
to  thus  report  shall  be  designated  by  the  executive  committee,  and 
general  notice  of  the  selection  shall  be  given  at  least  three  months  in 
advance.  There  shall  be  sections  on  agriculture,  on  botany,  on  chemis- 
try, on  college  work,  on  en<»mology,  and  on  horticulture,  and  the  execu- 
tive committee  upon  request  of  any  five  institutions  represented  in  the 
Association,  shall  provide  for  the  organization  of  new  sections  at  any 
convention. 

AMENDMENTS. 

This  constitution  may  be  amended  at  any  regularly  called  meeting  by 
a  vote  of  two  thirds  of  the  delegates  present. 


RULES  OP  ORDER. 

(1)  The  executive  committee  shall  be  charged  with  the  order  of  basi- 
neas,  subject  to  special  action  of  the  convention,  and  this  committee 
may  leport  at  any  time. 

(2)  All  business  or  topics  proposed  for  discnssion  and  all  resolutions 
submitted  for  consideration  of  the  convention  shall  be  read  and  then 
referred,  withont  debate,  to  the  execative  committee,  to  be  assigned 
positions  on  the  program. 

(3)  Speakers  invited  to  open  discussions  shall  be  entitled  to  20  minutes 
each. 

(4)  In  general  discussions  the  10-minute  rule  shall  be  enforced. 

(5)  No  speaker  shall  be  recognized  a  second  time  on  any  one  subject 
while  any  delegate  who  has  not  spoken  thereon  desires  to  do  so. 

(6)  The  hours  of  meeting  and  adjournment  adopted  with  the  general 
program  shall  be  closely  observed,  unless  changed  by  a  two-thirds 
vote  of  delegates  present. 

(7)  The  presiding  officer  shall  enforce  the  parliamentary  rules  usual  in 
such  assemblies  and  not  inconsistent  with  the  foregoing. 

7 


OFFICERS  OF  THE  ASSOCIATION. 


MLBOTED  AT  WASUINGTON,  D,  C,  NOV£MBER,\8B». 

PrefidenU 
J.  H.  Smart,  of  Indiana. 

Vice  PretidenU. 
M.  E.  Gatbs,  of  New  Jersey.  F.  A.  Oullky,  of  Texas. 

G.  T.  Fairchilj>,  of  Kansas.  R.  J.  Redding,  of  Georgia. 

E.  W.  HiLGARD,  of  California. 

Secretarjf  and  TreasHrer. 
H.  P.  Armsby,  of  Pennsylvania. 

Executive  Camrniltee. 
The  Prksidbnt,  the  Sbcrktary, 
B.  E.  AxvoRD.  of  Maryland.  W.  H.  Scott,  of  Ohio. 

S.  D.  Lrb,  of  Mississippi.  M.  A.  Scovkll,  of  Kentucky. 

E.  H.  Jenkins,  of  Connecticut. 

Ckairmeu  of  Perwutmeut  Committeee, 
Agricnltore,  F.  A.  Gullky,  of  Texas.  Chemistry,  C.  W.  Dabney.  jr.,  of  Ten- 

nessee. 
Botany,  S.  M.  Tracy,  of  Mississippi.  Entomology,  8.  A.  Forbes,  of  Illinois. 

Horticulture,  W.  J.  Green,  of  Ohio. 

Ckairinan  of  Standing  Committee  oh  College  Work, 
G.  W.  Atberton,  of  Pennsylvania. 


ELECTED  AT  CHAMPAIGN,  ILLINOIS,  NOVEMBER,  1600, 

Preeidcnt, 
H.  H.  GooDELL,  of  Massachusetts. 

Fice-Prtsidmis, 
O.  Clutk,  of  Michigan.  J.  W.  Sanborn,  of  Utah. 

A.  Q.  HoujiDAY,  of  North  Carolina.  I.  P.  Roberts,  of  New  York. 

£.  D.  Porter,  of  Missouri. 

Secretarjf  and  Treasurer, 
M.  A.  SCOVELL,  of  Kentucky. 

Executive  Committee, 
The  President,  the  Secretary, 
H.  E.  Alvord,  of  Maryland.  M.  C.  Fkrnald,  of  Maine. 

J.  H.  SnART,  of  Indiana.  J.  A.  Myers,  of  West  Virginia. 

W.  M.  Hays,  of  Minnesota. 

Chairmen  of  Sections. 
AgrieoUnre,  C.  8.  Plumb,  of  Indiana.  College    Work,   G.    W.  ATintRTON,    of 

Pennsylvania.  i 

Botany,  B.  D.  Haubtrd,  of  New  Jersey.  Entomology,  A.  J.  Cook,  of  Michigan. 

Chemistry,  A.T.  Nbalb,  of  Delaware.  Horticulture,  E.  S.  Goff,  of  Wisconsin. 


CALL  FOR  THE  CONVENTION. 


Association  of  American  Agricultural  Colleges 

AND  Experiment  ^Stations, 
Oii^icE  OF  the  Secretary, 
State  College^  Pennsylvania,  Augtist  9, 1800. 
By  authority  of  the  executive  committee,  a  delegate  convention  of 
this  Association  is  hereby  called  to  meet  at  Champaign,  Illinois,  at 
noon  of  Tuesday,  November  11,  lvS90. 

Attention  is  called  to  the  following  article  of  the  constitution  of  the 
Association  respecting  membership : 

At  auy  regularly  called  meeting  of  the  AsRociation,  eacli  college  established  under 
the  act  of  Congress  approved  Jnly  2, 18C2,  and  each  experiment  station  establisheil 
nnder  State  or  Congressional  authority,  and  the  Department  of  Agriculture  shall  be 
entitled  to  one  delegate,  but  no  delegate  shall  cast  more  than  one  vote.  Other  insti- 
tutions engaged  in  experimental  work  in  the  Interest  of  agriculture  may  be  admitted 
to  representation  in  this  Association  by  a  majority  vote  at  any  regular  meeting  of  the 
Association. 

In  accordance  with  the  requirements  of  the  amendment  to  the 
constitution  adopted  at  the  last  convention  of  the  Association,  the 
l>ermanent  committees  on  chemistry  and  on  horticulture  and  the 
standing  committee  on  college  work  are  hereby  designated  to  present  a 
portion  of  the  subjects  coming  before  them  in  the  general  sessions  of  the 
convention. 

The  executive  committee  is  not  yet  able  to  announce  the  program  of 
the  meeting,  but  will  do  so  at  an  early  day. 
Very  respectfully, 
For  the  executive  committee, 

Henry  E.  Alvobd, 

Chairman, 
H.  P.  Armsby, 

Secretary. 
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PROORANIS- 


GENERAL  SESSIONS. 

Tuesday,  November  11. 

Zp.  M. — ^The  ConTention  will  be  called  to  order.  Report  of  executive  committee. 
AppointmeDt  of  committee  on  credentials.  Action  on  program  and  mles  of  order 
Report  of  treasurer.  ^Reports  of  chairmen  of  permanent  committees:  (1)  Commit- 
tee on  agricnltnre,  F.  A.  Gnlley,  chairman.  (2)  Committee  on  botany,  R.  M.  Tracy, 
chairman.  (3)  Committee  on  chemistry,  C.  W.  Dabney,  Jr.,  chairman.  (4)  Com- 
mittee on  entomology,  8.  A.  Forbes,  chairman.  (5)  Committee  on  horticulture,  W. 
J.  Green,  chairman.  (6)  Committee  on  college  work,  O.  W.  Atherton,  chairman. 
Report  of  committee  on  credentials. 

5:30  p,  m. — Adjonm. 

7:30  p.  m. — Address  on  behalf  of  the  University,  Regent  S.  H.  Peabody,  ll.  d.  Ad- 
dress on  behalf  of  the  citizens.  Response  and  opening  address  by  the  President  of 
the  Association,  J.  H.  Smart,  ll.  d..  President  of  Pnrdne  University,  Indiana.  Meet- 
ing of  permanent  committees. 

Wednesday,  November  12. 

9  a.  m. — Greneral  session :  Introduction  and  reference  of  resolutions  and  new  busi- 
ness. "  College  and  station  work  at  the  World's  Columbian  Exposition,"  A.  W. 
Harris,  assistant  director  of  the  Office  of  Experiment  Stations. 

10  a.  m. — Meetings  of  permanent  committees.  Joint  meeting  of  i>ermanent  com- 
mittees on  agriculture  and  chemistry. 

12  m.— Adjourn. 

2 1).  IN.— Genernl  session:  Topics  from  permanent  committee  on  horticulture:  (1) 
''What  effect  will  such  legislation  as  is  proposed  for  the  protection  of  originators 
have  opon  experiment  stations T"  E.  S.  Goff',  Wisconsin.  (2)  ''The  work  of  experi- 
ment stations  in  the  reform  of  vegetable  nomenclature,"  L.  H.  Bailey,  New  York. 
(3)  **  Methods  of  work  in  variety  testing,"  W.  J.  Green,  Ohio. 

4  p.  m. — Miscellaneous  business  and  reports. 

5:30  p.  m. — Adjonm. 

7:30  p,  m.— General  session :  Discussion :  "  Should  this  Association  take  any  action 
in  cases  where  formal  charges  of  misuse  of  the  United  States  appropriations  are  made 
against  any  college  or  station  f 

8:30  j7.  m. — Meetings  of  permanent  committees,  at  which  chairmen  for  the  next  year 
will  be  elected. 

Thursday,  November  13. 

9  a.m. — General  session:  1.  Topics  from  standing  committee  on  college  work; 
"  Waste  in  college  work,"  J.  H.  Smart,  Indiana.  "To  what  extent  can  manual  labor 
be  advantageously  employed  in  indnstrial  colleges  t"  A.  Q.  Holladay,  North  Caro- 
lina. 2.  Topics  from  permanent  committee  on  chemistry :  "Chemical  re 4earch  at  the 
stations,"  C.  W.  Dabuey,  jr.,  Tennessee.  Digestion  experiments:  (I)  '*  Recent  work 
abroad,"  H.  P.  Armsby,  Pennsylvania ;  (2)  "  Work  in  America,"  W.  H.  Jordan,  Maine. 

12  m. — Adjoam, 

11 


12 

2  p,  m. — General  bnainees  seBsion  :  Reports  of  permsneDt  oommittees  and  action 
thereon;  reports  of  other  oommitteeB;  election  of  officers;  consideration  of  resola- 
tions ;  miscellaneous  business. 

5:30 1>.  m. — Final  adjournment. 

This  evening  is  left  open  for  social  intercourse  or  such  nse  as  the  Association  may 
decide  to  make  of  it. 

During  the  evening  a  train  of  sleepers  will  be  made  up  on  the  Illinois  Central  Rail- 
road and  opened  to  passengers  at  9  o'clock.  This  train  will  leave  Champaign  at  2:20 
a.  m.,  and  arrive  at  Chicago  early  Friday  morning.  It  is  provided  forthose  who  wish 
to  visit  the  Fat  Stock  and  Dairy  Show. 

Friday,  Noybmbbr  14. 

Permanent  oommittees  or  subcommittees  thereof  may  meet  for  consideration  of 
special  subjects  not  requiring  reports  to  the  general  convention  or  any  action  on  its 
part. 


MEETINGS  OF  PERMANENT  COMMITTEES  OR  SECTIONS. 


The  following  topics  for  discnasion  in  the  meetings  of  the  permanent  committees 
have  been  furnished  by  the  chairmen  of  those  committees : 

PERMANENT  COMMITTEE  ON  AGRICULTURE. 
F.  A.  GuLLKY,  Arizona,  Chairman. 

A  standard  milk  test G.  £.  Patrick,  Iowa. 

Is.  digestion  experin.eut  fall«,ioust j  VlLJ^ALfuSn^""'"'' 

(The  above  to  be  discussed  in  Joint  meeting  of  committees  on  agriculture  and  chem- 
istry.) 

Plat  experiments—the  ideal  and  faulty  system W.  C.  Latta,  Indiana. 

Equalizing  the  irregularities  of  plats,  caused  by  defective 

germination T.  F.  Hunt,  Illinois. 

Pot  against  field-platcxperimente -. j  ^'^T^'h"^^^^^^ 

Specific  points  bearing  on  feeding  exporimente |  ^.  A.  "^.^^y'^^^^^jj^"- 

The  physics  of  soil  tillage J.  W.  Sanborn.  Utah. 

Station  records G.  E.  Morrow,  Illinois. 

What  does  a  Lysimeter  teach  T For  open  discnssion. 

Testinir  irranea  5  ®-  ^'  Tracy,  Mississippi, 

lesung  grasses )  F.  L.  Scribner,  Tennessee. 

Cooperative  field  experimente C.  L.  Ingersoll,  Colorado. 

Testing  varieties J.  F.  Hickman,  Ohio. 

PERMANENT  COMMITTEE  ON  BOTANY. 
S.  M.  Tract,  Mississippi,  Chairman. 

Opening  remarks S.  M.  Tracy,  Mississippi. 

Arrangement  and  nse  of  reference  books  and  herbaria J.  C.  Arthur,  Indiana. 

Herbarium  methods F.  V.  Coville,  Washington,  D.  C. 

Outlook  for  cultivation  of  forage  plants  in  the  arid 

regions George  Vasey,  Washington,  D.  C. 

Seed  testing Gerald  McCarthy,  North  Carolina. 

Notes  upon  entomogenous  fungi Roland  Thaxter,  Connecticut. 

Nomenclature  of  plant  diseases B.  T.  Galloway,  Washington,  D.  C. 

Methods  of  work  with  plant  diseases T.  J.  Burrill,  Illinois. 

New  plant  diseases L.  H.  Pammel,  Iowa. 

Copper  salts  for  black  rot ;  fungicide  apparatus W.  B.  Alwood,  Virginia. 

Fungicides D.  G.  Fairchild,  Washington,  D.  C. 

Cooperation  in  bulletins W.  J.  Beal,  Michigan. 

What  should  go  into  the  bulletins  ? B.  D.  Halsted,  New  Jersey. 

•The  name  Permanent  Committee,  adopted  at  the  Washington  convention,  was 
cbauged,  by  amendment  to  the  constitution  at  the  Champaign  convention,  to  Section. 
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PERMANENT  COMMIITEE  ON  CHEMISTRY. 

C.  W.  Dabnet,  Jr.,  Tenneasee,  Chairman. 

Artifioial  digestion Paul  Schweitzer,  Missonrl. 

Cooperative  field  experiments  with  fertilizers W.  O.  Atwater,  Washiogton,  D.  C. 

Methods  for  the  analysis  of  milk G.  £.  Patrick,  Iowa. 

(The  above  to  be  discussed  in  joint  meeting  of  committees  on  agriculture  and 
oheuiistry.) 
A  review  of  newly  proposed  apparatus,  methods,  etc £.  H.  Jenkins,  Connecticut. 

PERMANENT  COMMITCEE  ON  ENTOMOLOGY. 
S.  A.  Forbes,  Illinois,  Chairman. 

Practical  notes  upon  the  use  of  insecticides M.  H.  Beck  with,  Delaware» 

A  new  root  rot  disease  of  cotton ^George  F.  Atkinson,  Alabama. 

Notes  on  the  more  important  experiments  and  observations  of 
the  season  at  the  Iowa  Experiment  Station C.  P.  Gillette,  Iowa. 

Methods,  technical  and  economic,  with  the  contagions  diseases 
of  insects S.  A.  Forbes,  Illinois. 

On  the  life  history  of  the  white  grubs,  with  descriptions  of 
immature  stages 8.  A.  Forbes,  Illinois. 

On  the  life  history  of  the  com  plant-louse,  with  economic  sug- 
gestions  S.  A.  Forbes,  Illinois. 

New  notes  on  the  life  history  of  the  Hessian  fly John  Marten,  Dliiiois. 

It  is 'recommended  that  the  organization,  equipment,  and  methods  of  entomolog- 
ical experiment  stations  be  made  a  leading  subject  of  general  discussion  in  this 
section,  and  delegates  are  particularly  requested  to  come  prepared  to  report  upon 
their  own  stations  in  these  respects,  and  to  describe  the  additions  and  improvements 
which  their  experience  has  shown  to  be  desirable. 

PERMANENT  COMMITTEE  ON  HORTICULTURE. 

W.  J.  Gbbbn,  Ohio,  Chairman. 

Methods  of  note  taking  for  fruits 

Methods  of  note  taking  for  vegetables 

Should  reports  on  varieties  not  disseminated  be  made  public  through  the  medium  of 

station  bulletins? * 

Is  seed  control  in  any  form  needed? 

What  important  results  may  be  expected  from  crossing  and  hybridizing? 

What  classes  of  plants  are  most  promising  for  such  work  ? 

The  uses  of  greenhouses  in  experimental  work 

Methods  of  conducting  germination  tests 


PROCEEDINGS. 


Afternoon  Session,  Tuesday,  November  11, 1890. 

The  convention  was  called  to  order  at  3:25  p.  m.,  in  the  physical  lec- 
ture hall  of  the  XTniversity  of  Illinois,  by  President  Smart. 

The  following  is  a  list  of  delegates  and  visitors  in  attendance  as 
finally  reported  by  the  committee  on  credentials  : 

Alabama: 

W.  L.  Broun,  President  of  the  Agricultoral  and  Mechanical  College  of  Alabama. 
Geo.  F.  Atkinson,  Biologist  of  the  Agricultural  Experiment  Station  of  the  Agri- 
cultural and  Mechanical  College  of  Alabama. 

C.  W.  WooDWOBTH,  Entomologist  of  the  Arkansas  Agricultural  £xperimeut 
Station. 

Colorado: 

C.  L.  INGERSOLL,  President  of  the  State  Agricnltnral  College  of  Colorado  and 
Director  of  the  Agricultural  Experiment  Station. 

F.J.  Annis,  Treasurer  of  the  Agricultural  Experiment  Station. 
Connecticut : 

£.  H.  Jrnkins,  Vice-Director  of  the  Connecticut  Agricnltnral  Experiment  Station. 

R.  Thaxtek,  Mycologist  of  the  Connecticut  Agricultural  Experiment  Station. 

B.  F.  KooNS,  Principal  of  the  Storrs  Agricultural  School. 

C.  D.  Woods,  Chemist  of  the  Storrs  School  Agricultural  Experiment  Station. 

Delaware : 

A.  N.  Eadb,  President  of  the  Delaware  College. 

A.  T.  Nealb,  Director  of  the  Delaware  College  Agricultural  Experiment  Station. 
M.  H.  Beckwith,  Horticulturist  of  the  Delaware  College  Agricultural  Experi- 
ment Station. 

Diatiict  of  Colmnbia : 

£.  W11.UT8,  Assistant  Secretary  of  Agriculture. 

W.  O.  Atwateb,  Director  of  the  Office  of  Experiment  Stations. 

A.  W.  Harris,  Assistant  Director  of  the  Office  of  Experiment  Stations. 

C.  V.  Riley,  Entomologist  of  the  U.  S.  Department  of  AgricuUure. 

L.  O.  Howard,  Assistant  Entomologist  of  the  U.  S.  Department  of  Agriculture. 

D.  G.  Fairchild,  Assistant  Vegetable  Pathologist  of  the  U.  S.  Department  of 

Agricnltnre. 
T.  T.  Lyon,  Special  Agent  of  the  U.  S.  Department  of  Agricnltnre. 

Florida: 

F.  L.  Kern,  President  of  the  Florida  State  Agricnltnral  and  Mechanical  College. 

Georgia: 

R.  J.  Redding,  Director  of  the  Georgia  Experiment  Station. 

J.  H.  KiMBKOUQU,  Agriculturist  of  the  Georgia  Experiment  Station. 
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Illinois: 

S.  H.  Peabody,  Regent  of  the  Uoiversity  of  Illinois. 

G.  E.  Morrow,  Agriculturist  of  the  Agricultural  Experiment  Station  of  the  Uni- 
versity of  Illinois. 

T.  J.  BuRRiLi^  Bot>anist  of  the  Agricultural  Experiment  Station  of  the  University 
of  Illinois. 

E.  H.  Farrington,  Assistaut  Chemist  of  the  Agricultural  Experiment  Station  of 

the  University  of  Illinois. 

T.  F.  Hunt,  Assistant  Agriculturist  of  the  Agricultural  Experiment  Station  of 
the  University  of  Illinois. 

G.  W.  McCluer,  Assistant  Horticulturist  of  the  Agricultural  Experiment  Station 
of  the  University  of  Illinois. 

\V.  L.  P1LL8BURV,  Secretary  of  the  Agricultural  Experiment  Station  of  the  Uni- 
versity of  Illinois. 

Indiana: 

J.  H.  Smart,  President  of  Purdue  University. 

C.  S.  Plumb,  Vice-Director  of  the  Agricultural  Experiment  Station  of  Indiana. 
J.  Troop,  Horticulturist  of  the  Agricultural  Experiment  Station  of  Indiana. 

F.  M.  Webster,  Entomologist  of  the  Agricultural  Experiment  Station  of  Indiana. 

D.  LoTZ,  Assistant  Instructor  in  Chemistry  in  Purdue  University. 

J.  C.  Arthur,  Botanist  of  the  Agricultural  Experiment  Station  of  Indiana. 

Iowa : 

H.  OsBORN,  Professor  of  Zoology  and  Entomology  in  the  Iowa  State  College  of 
Agriculture  and  Mechanic  Art«. 

G.  E.  Patrick,  Chemist  of  the  Iowa  Agricultural  Experiment  Station. 

C.  P.  Gillette,  Entomologist  of  the  Iowa  Agricultural  Experiment  Station. 

Kauaas: 

Gko.  T.  Fairciiild,  President  of  the  Kansas  State  Agricultural  College  and 

Chairman  of  the  Council  of  the  Kansas  Agricultural  Experiment  Station. 
G.  H.  Failyer,  Chemist  of  the  Kansas  Agricultural  Experiment  Station. 

Kentucky: 

J.  SiiACKLBPORD,  Vice-President  of  the  Agricultural  and  Mechanical  College  of 

Kentucky. 
M.  A.  ScovELL,  Director  of  the  Kentucky  Agricultural  Experiment  Station. 
H.  Garman,  Botanist  of  the  Kentucky  Agricultural  Experiment  Station. 

Maine: 

M.  C.  Fbrnaij>,  President  of  the  Maine  State  College  of  Agricnltnre  and  the 

Mechanic  Arts. 
F.  L.  Harvey,  Entomologist  of  the  Maine  State  College  Agricultural  Experiment 

Station. 

Maryland : 

H.  E.  Alvord,  President  of  Maryland  Agricultural  College  and  Director  of  the 

Maryland  Agricultural  Experiment  Station. 
H.  J.  Patterson,  Chemist  of  the  Maryland  Agricultural  Experiment  Station. 

Maaaachasetts : 

H.  H.  GOODELL,  President  of  Massachusetts  Agricultural  College  and  Director 
of  the  Hatch  Experiment  Station  of  the  Massachusettf  Agricultural  College. 

Michigan: 

O.  Clute,  President  of  the  Michigan  Agricultural  College  and  Director  of  the 

Experiment  Station  of  the  Michigan  Agricultural  College. 
A.  J.  Cook,  Entomologist  of  the  Michigan  Agricultural  Experiment  Station. 
L.  R.  Taft,  Horticulturist  of  the  Michigan  Agricultural  Experiment  Station* 
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Mlimesota: 

Cyrus  Northrop,  President  of  the  University  of  Minnesota. 
K.  W.  McLain,    Director  of  the  Agricultural  Experiment  Station  of  the  Uni- 
versity of  Minnesota. 
W.  M.  Hats,  Assistant  in  Agricnltare  in  the  University  of  Minnesota  and  in  the 
Agrictiltnral  Experiment  Station  of  the  University  of  Minnesota. 
Mississippi: 

J.  H.  CoNNRLL,  Professor  of  Agricnltnre  in   the  Mississippi  Agricultural  and 

Mechanical  College. 
S.Bi.  Tracy,  Director  of  the  Mississippi  Agricultural  Experiment  Station. 
£.  fi.  Lloyd,  Agricultarist  of  the  Mississippi  Agricultural  Experiment  Station. 
J.  H.  BuRRUS,  President  of  the  Alcorn  Agricultural  and  Mechanical  College. 
Missouri: 

£.  D.  PoRTBR,  Professor  of  Agriculture  in  the  University  of  the  State  of  Missoori 
and  Director  of  the  Missouri  Agricultural  Experiment  Station. 

Hebraaka: 

J.S.  Kingslky,  Professor  of  Agriculture  in  the  University  of  Nebraska. 
C.  H.  Morrill,  Member  of  the  Board  of  Regents  of  the  University  of  Nebraska.  - 
H.  H.  Nicholson,  Director  of  the  Agricultural  Experiment  Station  of  Nebraska. 
L.  Brunkr,  Entomologist  of  the  Agricultural  Experiment  Station  of  Nebraska. 

E.  W.  Hunt,  Associate  Professor  of  Bhetoric  and  Oratory  in  the  University  of 

Nebraska. 

Hew  Hampehire : 

C.  H.  Pettbis,  Dean  of  the  New  Hampshire  College  of  Agriculture  and  Mechanic 

Arts. 
L.  D.  Stevens,  President  of  the  Board  of  Trustees  of  the  New  Hampshire  College 

of  Agriculture  and  Mechanic  Arts. 

F.  L.  Morse,  Chemist  of  the  New  Hampshire  Agricultural  Experiment  Station. 

A.  H.  Wood,  Agriculturist  of  the  New  Hampshire  Agricultural  Experiment 
Station. 

J.  Kidder,  Member  of  the  Board  of  Trustees  of  the  New  Hampshire  College  of 

Agriculture  and  Mechanic  Arts. 
W.  Brown,  Member  of  the  Board  of  Trustees  of  the  New  Hampshire  College  of 

Agriculture  and  Mechanic  Arts. 
8.  B.  Whitti«emorb,  Member  of  the  Board  of  Trustees  of  the  New  Hampshire 

College  of  Agriculture  and  Mechanic  Arts. 

Hew  Jersey : 

J.  Nkilson,  Acting  Director  of  the  New  Jersey  Agricultural  Experiment  Stations. 

B.  D.  Halsted,  Botanist  and  Horticulturist  of  the  New  Jersey  Agricultural  Col- 

lege Experiment  Station. 
J.  B.  Smith,  Entomologist  of  the  New  Jersey  Agricultural  College  Experiment 
Station. 

How  Mezioo : 

H.  H^dley,  President  of  the  Agricultural  College  of  New  Mexico  and  Director  of 
the  Agricultural  Experiment  Station  of  New  Mexico. 

Hew  York : 

H.  H.  Wing,  Deputy  Direc**orof  the  Cornell  University  Agricultural  Experiment 
Station. 

Horth  Carolina: 

W.  F.  Massey,  Professor  of  Agricnltnre  in  the  North  Carolina  College  of 
Agriculture  and  Mechanic  Arts  and  Horticulturist  in  the  North  Carolina 
AgrionHnral  Experiment  Station. 
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North  Dakota: 

H.  E.  8TOCKBRIDGS,  Presiclent  of  Ibc  North  Dakota  Agricnltnral  College  and 

Director  of  the  North  Dakota  Agricultural  Experiment  Station. 
C.  B.  Waldron,  Horticulturist  of  the  North  Dakota  Agricultural  Experiment 

Station. 

Ohio: 

W.  H.  Scott,  President  of  the  Ohio  State  University. 

U.  A.  Weber,  Professor  of  Agricultural  Chemistry  in  the  Ohio  State  University. 

C.  E.  TuoRNE,  Director  of  the  Ohio  Agricultural  Experiment  Station. 

W.  J.  Green,  Horticulturist  of  the  Ohio  Agricultural  Experiment  Station. 

C.  M.  Weed,  Entomologist  of  the  Ohio  Agricultural  Experiment  Station. 

J.  F.  Hickman,  Agriculturist  of  the  Ohio  Agricultural  Experiment  Station. 

H.  .1.  Detmbkb,  Veterinarian  of  the  Ohio  Agricultural  Experiment  Station. 

FennsylTania  : 

6.  W.  Athkrton,  President  of  the  Pennsylvania  State  College. 

H.  P.  Armsby,  Director  of  the  Pennsylvania  State  College  Agricultural  Experi- 
ment Station. 

W.  Frbar,  Vice-Director  and  Chemist  of  the  Pennsylvania  State  College  Agri- 
cultural Experiment  Station. 

G.  L.  Holter,  Assistant  Chemist  of  the  Pennsylvania  State  College  Agricultural 
Experiment  Station. 

Rhode  Island  : 

J.  H.  Washburn,  Principal  of  the  Rhode  Island  State  Agricultural  School. 
C.   O.   Flagg.  Director  of   the  Rhode  Island  State  Agricultural  Experiment 
Station. 

South  Dakota : 

Luthkr  Foster^  Director  of  the  South  Dakota  Agricultural  Experiment  Station. 
J.  M.  Aldrich,  Assistant  Entomologist  of  the  South  Dakota  Agricultural  Experi- 
ment Station. 

Tennessee : 

C.  W.  Dabket,  jr.,  President  of  the  University  of  Tennessee  and  Director  of  the 

Tennessee  Agricultural  Experiment  Station. 
H.  E.  Summers,  Entomologist  of  the  Tennessee  Agricultural  Experiment  Station. 

Texas : 

G.  W.  Curtis,  Professor  of  Agriculture  in  the  Agricnltnral  and  Mechanical 
College  of  Texas  and  Director  of  the  Texas  Agricultural  Experiment  Station. 

Utah: 

J.  W.  Sanborv,  President  of  the  Agricultural  College  of  Utah  and  Director  of 
the  Agricultural  Experiment  Station  of  Utah. 

Virginia: 

W.  D.  Saunders,  Director  of  the  Virginia  Agricultural  and  Mechanical  College 

Experiment  Station. 
W.  B.  Alwood,  Vice-Director,  Botanist,  and  Entomologist  of  the  Virginia  Agri- 

cultnral  and  Mechanical  College  Experiment  Station. 

West  Virginia : 

E.  M.  Turner,  President  of  the  West  Virginia  University. 
J.  A.  Myers,  Director  of  the  West  Virginia  Agricultural  Experiment  Station. 
C.  F.  MiLLSPAUGH,  Botanist  of  the  West  Virginia  Agricultural  Experiment  Sta- 
tion. 
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Wiaconsln: 

F.  H.  King,  Professor  of  Agricnltoral  Physics  in  the  Uniyersity  of  Wisconsin 
and  Physicist  of  the  Wisconsin  Agricnltoral  Experiment  Station  of  the  Uni- 
yersity of  Wisconsin. 

£.  8.  GoFFy  Horticnltorist  of  the  Agricultnral  Experiment  Station  of  the  Uni- 
versity of  Wisconsin. 

F.  W.  Woix,  Assistant  Chemist  of  the  Wisconsin  Agricnltnral  Experiment 
Station  of  the  University  of  Wisconsin. 

The  report  of  the  executive  committee  was  submitted  by  Henry  E. 
Alvord,  chairman. 

REPORT  OF  TIIK  EXECnXI'V^  COMMITTEE. 

Immediately  aftor  the  a4Jonmment  of  the  convention  of  the  Association  at  Wash- 
iigton  in  November,  18^,  the  execntive  committee  met  and  org  anizetl  by  the  choice 
of  Henry  £.  Alvord  of  Maryland  as  chairman,  and  H.  P.  Armsby  of  Pennsylvania 
u  seersury  and  treasurer. 

The  committee  having  performed  its  duty  nnder  the  constitution  np  to  the  opening 
of  Uie  annual  convention  of  1890,  and  having  made  the  usual  preparations  for  this 
meetiDg,  now  respectfully  presents  the  following  report : 

When  the  last  convention  adjourned  it  was  thought  that  this  wonld  be  a  year  of 
eoBparative  inactivity  on  the  part  of  oar  organization,  although  a  few  matters  were 
proposed  as  desirable  to  accomplish,  but  the  year  has  proved  to  be  one  of  much 
letivity  and  some  important  results.  The  Association  has  aided  in  accomplishing 
four  things  worthy  of  special  mention,  two  for  the  stations  particularly  and  two  for 
tbe  colleges: 

(I)  Through  proper  representations  made  to  the  Agricultural  Committee  of  the 
HoQse  of  Representatives  the  annual  appropriation  under  the  Hatch  act  has  been  so 
inmed  as  to  secare  the  q-uarterly  payments  being  made  in  advance.  This  is  a  great 
relief  to  most  stations,  and  with  a  little  attention  this  method  of  payment  can  be 
made  permanent. 

(3)  Negotiations  at  the  Post-Office  Department  secured  an  entire  revision  of  the 
regulations  for  the  free  mailing  of  station  reports  and  bulletins.  Tbe  new  regula- 
tioDB  are  liberal,  and  it  is  to  be  hoped  that  the  advantages  they  give  will  not  be 
abused. 

(3)  The  special  committee,  appointed  by  the  Washington  convention,  upon  the  rela- 
tions of  the  colleges  with  the  War  Department,  completed  its  labors  in  February,  and 
the  results  were  shown  by  the  promulgation  of  a  general  order  and  a  circular  from 
tbe  War  Department^  dated  February  VZ  and  13, 1890,  and  further  explained  by  the 
report  of  the  committee,  published  in  a  circular  bearing  date  of  May  22,  1890. 

(4)  The  Association  has  materially  contributed  to  the  early  enactment  of  the  law 
for  ''the  more  complete  endowment  and  support''  of  land  grant  colleges.  The 
executive  committee  holds  a  most  gratifying  letter  from  Senator  Morrill,  expressing 
his  appreciation  of  the  valuable  assistance  rendered  by  this  Association  in  promoting 
tbe  passage  of  the  act  of  Congress  approved  August  30, 1890. 

The  new  Morrill  act  had  such  inherent  merits  that  it  wonld  probably  have 
become  a  law  in  the  course  of  time  if  left  to  pursue  the  usual  routine  of  unaided 
legislation.  It  is  safe  to  assert,  however,  that  this  measure  is  now  operative  law, 
sad  the  colleges  generally  are  now  in  receipt  of  the  new  income  because  this 
AsMwiation  exists  and  because  of  its  action  during  the  last  six  months.  This  fact  is 
recognized  by  the  venerable  author  of  the  college  acts  of  1862  and  1890,  and  it  has 
been  characteristically  acknowledged  by  the  distinguished  speaker  of  the  Fifty-First 
Congress. 

This  new  legislation  was  neither  asked  nor  suggested  by  this  Association  and  but 
fcw  of  its  representatives  knew  that  the  author  proposed  to  introduce  the  measure. 
But  when  the  bill  had  been  introduced,  and  Senator  MorrUl,  in  response  to  an 
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inquiry,  expreeeed  a  wish  to  have  it  well  sapported,  the  executive  coramittee  was 
called  together  at  Washington  in  April,  and  then  commenced  the  active  operations 
with  which  all  interested  are  more  or  less  familiar  and  which  have  oonstitnted  the 
main  work  of  the  Association  for  the  present  year. 

The  executive  committee  has  endeavored  to  keep  the  institntions  specially  con- 
cerned in  this  legislation  informed  of  its  progress  and  of  the  situation  of  afiairs  by 
the  distribation  of  circular  letters.  Thirteen  such  circulars  have  been  issued  during 
the  year.  The  one  dated  August  30, 1890,  is  here  inserted  as  a  summary  record  of  the 
proceedings  in  Congress. 

Offick  of  the  Executivk  Committrb, 

Agricultural  College^  Md.,  AMguai  30,  1890. 

f*  The  new  Morrill  bill,  for  the  more  complete  endowment  and  support  of  colleges  for 
the  benefit  of  agriculture  nnd  the  mechanic  arts,  has  now  become  a  law. 

''This  bill  was  introduced  by  Senator  Morrill  on  March  25, 1890 ;  was  rewritten  and 
again  introduced  April  30,  and  referred  as  S.  3714;  on  May  17  it  was  favorably 
reported,  with  amendments,  from  the  Committee  on  Education  and  Labor,  accompa- 
nied by  Senator  Blair's  report.  No.  1028.  After  being  discussed  at  length  on  three 
different  days  and  considerably  amended  the  bill  passed  the  Senate  June  23  by  a 
practically  unanimous  vote.  June  24  the  bill  was  read  in  the  House  of  Representa- 
tives and  referred  to  the  Committee  on  Education  ;  from  this  committee  it  was  favor- 
ably reported  to  the  House,  without  amendment,  on  July  12,  by  Mr.  McComas  of 
Maryland,  accompanied  by  a  report,  No.  2697.  On  the  19th  of  August,  under  a  special 
order  adopted  by  the  House,  the  bill  was  considered  and  passed,  without  a  roll  call, 
by  a  vote  of  135  to  39.  One  amendment,  generally  agreed  upon  and  made  known  in 
advance,  was  adopted  by  the  House,  and  in  this  the  Senate  concurred  on  the  20th 
instant.    The  act  was  approved  by  the  President  to-day,  August  30,  1890. 

* 'Arrangements  have  been  made  for  obtaining  several  hundred  copies  of  the  act  as 
printed  by  the  Department  of  State,  and  a  number  will  soon  be  mailed  to  every 
institution  concerned. 

'*A  certified  copy  of  the  act  will  be  fbmished  at  once  by  the  Department  of  State  to 
the  Treasury  Department.  The  officers  of  the  latter  will  then  examine  the  law  and 
make  rulings  as  to  the  first  payments  under  it. 

''Another  circular  from  this  committee  may  soon  be  expected,  giving  the  rulings 
made  and  describing  all  papers  which  should  be  sent  to  Washington  by  governors 
and  State  treasurers  or  other  persons,  to  facilitate  payments  under  the  law. 

"  It  is  advised  that,  until  the  next  circular  is  received  by  those  to  whom  this  is  sent, 
all  correspondence  with  or  applications  to  the  Government  officials  at  Washington 
should  be  suspended.  Confusion,  delays,  and  unfavorable  complications,  liable  to 
result  from  disconnected  and  dissimilar  efforts,  may  thus  be  avoided.  This  sugges- 
tion may  well  be  made  to  your  board  of  trustees,  and  perhaps  to  the  governor  of 
your  State." 

The  substance  of  the  bill  introduced  by  Senator  Morrill  on  the  30th  of  April  became 
a  law  on  the  30th  of  August.  This  is  considered  as  pretty  quick  work  for  so  impor- 
tant a  measure.  Yet  it  required  two  months  more  of  constant  watching  and  assisting 
in  the  removal  of  obstructions  to  get  the  law  fairly  into  operation. 

The  executive  committee,  and  especially  its  subcommittee  appointed  at  the  April 
meeting  in  Washington,  have  felt  the  responsibility  resting  upon  them  during  the  past 
six  months,  and  have  labored  earnestly  to  favor  the  interests  of  every  institution  enti- 
tled to  membership  in  this  Association.  Incidtsnt  to  the  work  which  has  been  done, 
it  became  necessary  for  the  committee  to  appeal  for  aid  to  our  representatives  and 
friends  in  every  State.  With  few  exceptions,  the  responses  were  prompt  and  gratify- 
ing. Gentlemen  went  to  Washington  from  Maine  and  Florida,  Kansas  and  Dakota, 
and  from  numerous  States  between  these  limits  to  help  on  the  good  work.  One  made 
journeys  of  1,000  miles  each  five  times  during  the  season .   Another  visited  Washingtoi^ 
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eight  times,  occupying  at  least  throe  days  oa  each  trip.  Several  practically  snrron- 
'  dered  their  snmmer  vacatiou  and  held  themselves  in  readiness  to  respond  to  the  call  of 
the  committee  for  work  either  at  Washington  or  in  their  respective  States.  Among  the 
most  active  and  effective  workers  were  some  who  wero  unable  to  leave  their  homes. 
Nearly  every  college  represented  in  this  convention  can  claim  a  fair  share  in  the 
Ubors  which  have  resnlted  so  well.  The  strength  of  our  organization  and  its  power 
for  nsefnlness,  ^hen  needed,  have  been  once  more  demonstrated.  The  part  which 
this  Association  has  performed  in  securing  the  new  Morrill  act  is  just  cause  for  pride 
and  congratulation,  although  we  can  as  yet  form  but  a  faint  conception  of  the  far- 
reaching  effects  of  this  act  of  August  30,  ld90,  upon  industrial  education  and  develop- 
ment in  America. 

A  year  ago  the  Association  was  congratulated  upon  being  out  of  debt  and  the 
probability  of  getting  along  for  a  year  or  two  with  very  small  contributions  to  its 
treasury,  but  the  unexpected  work  of  the  year  has  involved  large  necessary  expendi- 
tores.  A  special  request  for  $25  from  each  State  was  sent  to  the  colleges  [only]  in 
Jone,  and  although  this  has  been  generally  paid,  as  well  as  the  contribution  voted 
at  the  Washington  convention,  our  treasury  is  now  almost  empty,  while  several  hun- 
dred dollars  are  due  upon  accounts  which  ought  to  be  promptly  paid.  Acting  for  the 
Association,  in  its  name  and  for  the  good  of  all,  the  executive  committee  could  do 
no  less  than  promise  to  defray  the  necessary  traveling  and  hotel  expenses  of  those 
gentlemen  who  responded  to  the  call  for  time  and  labor  spent  in  visiting  Washing- 
ton and  mining  other  journeys  incident  to  the  work.  The  committee  now  appeals 
to  the  Association  to  make  good  these  promises,  and  provide  the  means  for  settling  the 
individual  expense  accounts  still  unpaid.  The  committee  also  considered  it  proper  to 
relieve  the  Department  of  Agriculture  from  a  part  of  the  cost  of  a  stenographic  report 
of  the  proceedings  of  this  convention 

The  report  of  the  treasurer  will  show  in  detail  that  the  receipts  for  the  year  have 
been  $1,619.03  and  the  disbursements  $1,472.51,  leaving  a  balance  on  hand  of  $146.52. 
It  is  estimated  that  the  unsettled  accounts  amount  to  about  $1,000.  This  convention 
should  therefore  provide,  before  its  adjournment,  for  raising  $1,200  to  $1,500  for  the 
general  wants  of  the  Association  during  the  next  year.  The  committee  recommends 
that  each  college  be  called  upon  to  contribute  $25  and  each  experiment  station  $10, 
as  early  aa  possible  in  the  year  1891.  Strangely  enough,  some  of  the  colleges  and 
stations  which  have  received  like  benefits  with  the  rest  from  the  existence  and  work 
of  this  Association,  do  not  seem  inclined  to  participate  in  its  conventions  or  feel 
any  obligation  to  share  in  its  proper  cx]>enses.  Thus  far  the  Association  in  all  its 
operations  has  assumed  that  ov^ry  institution  eligible  to  membership  under  its 
eoastitntion  should  be  treated  as  an  equal  partner,  although  a  silent  one.  But  in 
view  of  this <M>n tinned  and  unexplained  silence  in  some  cases,  it  is  thought  that  this 
convention  should  consider  what  action,  if  any,  should  be  taken  in  regard  to  future 
conditions  of  membership. 

The  committee  repeats  its  belief,  expressed  in  the  report  to  the  Washington 
eonventioni  that  in  many  ways  not  yet  developed  in  detail  the  simple  machinery  of 
this  Association,  aided  by  the  U.  S.  Department  of  Agriculture  through  the  0£Bce  of 
Experiment  Stations,  may  be  made  of  direct  practical  use  and  economical  value  to 
tlie  colleges  and  experiment  stations  in  this  country. 

For  the  reasons  stated  last  year,  it  has  been  found  impracticable  to  secure  conces- 
sions by  the  railroads  to  delegates  attending  this  convention.  It  is  underst'Ood, 
however,  that  the  American  Association  for  the  Advancement  of  Science  and  several 
other  organizations  will  meet  in  Washington  next  August  It  has  been  proposed 
that  an  effort  should  be  made  to  have  the  annual  meetings  of  all  the  various  organi- 
zations which  are  usually  attended  by  those  likely  to  be  delegates  in  our  Association, 
held  in  Washington  the  same  month  in  1891.  It  is  believed  that  a  longer  time  in 
attendance,  even  if  it  should  be  prolonged  for  two  or  three  weeks,  will  be  fully  com- 
pensated by   saving  time  and  exi)ense  in  journeys  to  different  places  in  different 
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montbs.  If  this  plan  be  adopted,  arrangements  can  unquestionably  be  made  which 
will  secure  very  advantageous  railroad  rates  and  an  attendance  at  our  next  con- 
vention beyond  all  precedence.  It  is  recommended  that  this  matter  be  considered 
at  the  present  convention,  and  that  some  expression  be  given  as  a  guide  to  the  new 
executive  committee. 

The  committee  formally  submits  to  the  convention  the  program  prepared  for 
this  meeting  and  asks  its  confirmation,  subject  to  such  modifications  as  may  prove 
expedient.  It  is  recommended  that  the  rules  of  order  which  have  governed  the 
proceedings  of  the  Association  for  two  years  be  continued. 

Very  respectfully  submitted,  for  the  executive  committee, 

Henry  E.  Alvord, 

Chairman, 

On  motion  of  Mr.  Armsby  the  report  was  accepted  aa  read,  and 
on  motion  of  Mr.  Fairchild  the  program  recommended  was  adopted, 
subject  to  modification.  Mr.  Sanborn  moved  the  appointment  of  a  com- 
mittee of  three  to  take  into  consideration  other  recommendations  of 
the  executive  committee.  The  motion  was  adopted  and  the  president 
appointed  Messrs.  Sanborn  (cliairman),  Fairchild  of  Kansas,  and  Plumb. 

The  Secretary  and  Treasurer,  Mr.  Armsby  of  Pennsylvania,  sub- 
mitted his  report,  as  follows : 

RKPORT  OF  TREASURER. 

H.  P.  Armsby^  TreasureTj  in  account  %c\(h  the  Atsociation  of  Amei^ican  AgricHltural 
Colleges  and  Experiment  Stations, 

Dr. 

To  amount  received  from  former  Treasurer $189.03 

To  cash  received  on  account  of  call  for  18H9 ; 75.00 

To  cash  received  on  accouutof  call  for  1890 680.00 

To  cash  received  on  account  of  special  call  of  executive  committee 675. 00 

1,619.03 


Cr. 

By  hills  paid  on  order  of  chairman  of  executive  committee,  as  per  vouchors 

on  file 1,472.51 

By  cash  on  hand 146.52 

1,619.03 

Mr.  In^ersoll  moved  the  appointment  of  a  committee  to  audit  the 
Treasurer's  acconnt.s.  The  'motion  was  carried,  and  the  President 
appointed  Messrs.  Ingersoll,  Eedding,  and  Flagg. 

The  President  then  called  upon  the  chairmen  of  the  permanent  com- 
mittees for  the  reports  provided  for  in  the  constitution. 

In  the  absence  of  Mr.  Oulley,  chairman  of  the  committee  on  agricul- 
ture, and  of  Mr.  Tracy,  chairman  of  the  committee  on  botany,  the 
reports  of  these  committees  were  postponed,  and  Mr.  0.  W.  Dabney,  jr., 
chairman  of  the  C/Ommittee  on  chemistry,  was  called  upon  for  his  report 
He  spoke  as  follows : 
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KKPOirr  OF  THE   PKRMANKNT  COMMITTKE  ON   CIIKMISTRY. 

In  accordance  with  the  article  of  the  couHtitution  which  requires  the  chairman  of 
each  permaneut  committee  to  present  at  the  first  general  session  of  the  convention 
a  report  of  progress  in  his  sahject  daring  the  year,  I  have  the  honor  to  suhmit  tUe  fol- 
lowing report  for  the  committee  on  chemistry : 

Although,  in  accordance  with  thit  provision,  this  report  might  have  mnch  larger 
scope  and  include  everything  conducted  with  the  recent  progress  in  agricnltaral 
ehemistrjy  it  is  thought  hest,  as  our  stations  are  (a  majority  of  them)  comparatively 
new,  that  this  report  should  confine  itself  to  the  present  condition  and  work  of  the 
chemical  divisions  of  the  stations  in  the  United  States.  Hatch  experiment  stations 
have  been  established  in  forty-five  States,  and  with  one  or  two  exceptions,  chemical 
work  baa  been  in  progress  in  all  of  them  for  over  eighteen  months. 

Althoagb  it  would  be  much  more  agreeable  to  the  present  writer,  and  doubtless 
also  to  this  honorable  assemblage,  to  devote  this  report  to  a  discussion  of  the  more 
notable  and  important  discoveries  in  agricultural  chemistry  recently  made,  it  seems 
our  duty  at  this  particular  time  to  devote  oar  attention  to  the  more  difficult  and  per- 
haps leas  agreeable  and  flattering  labor  of  reviewing,  in  as  much  detail  as  possible, 
the  work  actually  accomplished  by  our  American  stations.  As  this  report  is  limited 
to  a  few  minutes,  we  will  only  be  able  to  take  a  bird*s-eye  view  of  the  field  of 
work. 

As  a  basis  for  this  report,  we  have  prepared  from  the  annual  reports  and  bulletins 
and  the  Experiment  Station  Record,  a  series  of  tables  covering  the  chief  points  about 
the  condition  and  work  of  the  stations.  The  main  object  of  our  investigation  has 
been  to  ascertain  exactly  what  the  facilities  and  prospects  are  for  original  research 
in  agricultural  chemistry.  According  to  the  act,  these  stations  are  '*  to  promote 
scientific  investigation  and  experiment  respecting  the  principles  and  applications  of 
agricultural  science,"  and  it  is  'Hhe  object  and  duty  of  said  experiment  stations  to 
conduct  original  researches."  The  majority  of  the  investigations  named  in  the  orig- 
inal Hatch  act  lie,  for  a  part  at  least,  in  the  domain  of  chemistry.  Research  was  then 
the  chief  end  and  object  in  the  establishment  of  these  chemical  laboratories. 

It  is  almost  too  early  yet  to  expect  to  see  a  great  amount  of  profound  research  com- 
pleted, discussed,  and  published,  but  it  is  not  too  early  to  investigate  the  condition  of 
the  stations  as  to  men  and  outfit,  and  in  their  other  relations  which  favor  or  hinder 
chemical  research. 

The  first  requirement  for  chemical  research  is  the  specially  trained,  skillful,  and 
devoted  ehemist ;  the  next  rsqniremeut  is  a  good  working  laboratory.  Given  these, 
we  roust  see  to  it  next  that  the  chemist  is  not  loaded  down  with  distracting  duties 
and  has  not  his  time  and  energy  entirely  consumed  with  routine  work.  In  compiling 
a  list  of  chemists,  therefore,  we  have  paid  especial  attention  to  their  other  positions 
and  duties,  and  have  endeavored  to  find  out  how  mnch  real  opportunity  they  have 
had  for  doing  systematic  original  work.  I  have  omitted  from  the  list  all  of  the 
directors  and  other  officials,  who,  though  professional  chemists,  appeared  to  have 
their  time  entirely  taken  up  with  administrative  work. 

The  operaUw  ehemUit  of  ike  stations  may  be  classified  as  follows,  according  to  the 
positions  they  hold  and  the  different  function^  they  have  undertaken  to  perform  : 

Of  the  forty-four  chief  ehemUts  only  eight  are  free  from  college  or  other  station 
duti^;  three  have  one  other  station  office,  such  as  director  or  vice-director ;  one  is 
station  ehemist  and  State  chemist  for  the  fertilizer  control ;  three  are  directors,  sta- 
tion chemists,  and  State  chemists — all  at  the  same  time  ;  fifteen  hold  a  full  position, 
such  as  the  professorship  of  chemistry  in  the  college,  in  addition  ;  two  are  station 
chemists,  professors  of  chemistry,  and  State  chemists ;  nine  are  professors  in  two  sub- 
/oeto  in  the  college  in  addition  to  being  station  chemists ;  one  is  professor  of  chemistry, 
director  and  chemist  all  at  once ;  one  is  vice- director,  chemist,  and  xtrofessor;  and  a 
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last  poor  fellow  is  chemist,  professor  of  cheniistry,  botanist,  and  professor  of  botany, 
etc.,  aud  here,  at  four  diflercut  positions,  I  qnit  counting.  There  are  two  special 
chomisls  on  the  station  stafls  who  are  also  full  professors  of  chemistry  in  their 
colleges. 

Next  come  the  men  who  are  doing  the  practical  work,  the  assistant  chemists. 
There  are  forty -three  of  these,  who  give  all  of  their  time  apparently  to  station  work, 
at  least  they  have  no  college  or  other  station  work  charged  to  them.  One  station  has 
live,  one  has  fonr,  four  have  three,  and  two  have  two  assistant  chemists,  each  for  all 
their  time.  Eight  assistant  chemists  are  assistant  professors  in  the  colleges,  and  one 
poor  unfortunate  is  assistant  director,  assistant  professor  of  agricalture,  assistant 
chemist,  and  assistant  something  else,  all  at  once. 

This  completes  the  list  of  chemists  connected  with  the  stations— forty-fonr  chief 
chemists,  fifly-two  assistant  chemists,  and  two  special  chemists  in  the  forty-five  sta- 
tions reported,  a  total  of  ninety -eight  chemists,  and  an  average  of  nearly  two  and 
one  fifth  for  each  station  ;  but  there  are  only  fifty-four  chiefs  and  assistants  who  give 
the  stations  all  of  their  time. 

We  have  no  means  of  ascertaining  the  special  qualifications  and  training  of  these 
men.  They  are  well  furnished  with  degrees  and  loaded  down  with  honors  and  offices, 
which  must,  I  fear,  consume  all  of  their  energies.  But  we  will  not  be  hasty  in  judg- 
ing of  this;  **  by  their  fruits  ye  shall  know  them,''  and  their  fruits  are  here. 

TkcBiation  lahoralories,— But  before  taking  up  their  fruits,  there  is  another  thing 
necessary  for  research — a  well-furnished  laboratory.  We  have  endeavored  to  ascer- 
tain from  the  annual  reports  or  college  catalogues  the  condition  of  the  station 
laboratories,  and  especially  their  relation  to  the  college  chemical  laboratories.  We 
have  tried  in  each  case  to  learu  whether  the  chemical  division  had  a  separate  build- 
ing, a  separate  laboratory  in  the  station  buildiug  or  one  of  the  college  buildiugs, 
separate  rooms  in  the  college  chemical  building  or  only  an  indefinite  tenure  to  a  por- 
tion of  it.  The  information  is  not  complete,  but  such  as  it  is  it  is  very  significant 
and  interesting. 

The  Massachusetts  State  Station  has  aseparate  building  devoted  almost  exclusively 
to  the  chemical  work  of  the  station,  and  another  laboratory  building  for  botany  and 
biology.  The  Connecticut  State  Station  has  a  separate  building  devoted  almost 
entirely  to  its  chemical  laboratories.  California,  Delaware,  Indiana,  Iowa,  Kentucky, 
Louisiana  Sugar,  Maine,  Maryland,  Minnesota,  New  Hampshire,  New  Jersey,  New 
York  State,  Pennsylvania,  Tennessee,  Vermont,  and  West  Virginia  Stations,  all  have 
good,  some  very  handsome,  separate  station  buildings  containing  the  chemical  and 
other  laboratories  and  offices.  The  elegant  new  laboratory  building  of  the  New 
Jersey  State  Station  merits  especial  mention  as  a  model  of  its  kind.  From  these  fine 
outfits  there  are  all  grades  of  laboratories  down  to  a  ''small  basement  room  in  the 
college  building,''  which  is  reported  by  a  new  Western  station.  Thirteen  stations 
are  accommodated  in  an  indefinite  manner,  perhaps  very  well,  in  the  college  labora- 
tory ;  five  have  ample,  well-equipped  separate  apartments  in  the  college  building. 
North  Carolina  has  an  extensive,  well -equipped  laboratory  in  the  state  board  of 
agriculture  building.  The  Connecticut  Storrs  Station  has  its  laboratory  at  the 
Wesleyan  University,  at  Middletown.  On  the  whole,  we  think  the  stations  are  quite 
well  equipped  with  buildings  for  chemical  work. 

Chemical  ivork  of  the  stations. — We  endeavored  to  state,  in  the  fewest  words  possible, 
in  the  table  upon  which  this  ]*eport  is  based,  the  subjects  of  the  published  chemical 
work  of  the  stations  from  January,  1889,  up  to  July,  1890.  It  inclndes  the  work 
contained  in  the  annual  reports  for  1889,  and  in  the  Experiment  Station  Record  as 
far  as  issued.  We  did  not  attempt  to  give  all  of  the  titles  of  the  bulletins  or  papers 
published,  but  merely,  in  the  most  general  terms,  the  subjects  which  have  engaged 
the  attention  of  the  station  chemist  during  this  time,  as  exhibited  by  his  published 
work.    This  work  has  been  classified  under  three  heads : 
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In  one  column  we  placed  the  work  which  may  bo  coDsidered  aa  porely  routine  or 
ephemeral,  such  as  the  work  on  artificial  fertilizers,  uiauafactured  or  mixed  feeding 
Btoffit  and  other  manufactured  articles  used  in  agriculture. 

The  second  column  is  headed  **  Contributions  to  agrioultural-cliemical  data/' and 
includes  all  analyses  of  natural  products  or  products  of  uniform  character,  such  as 
analyses  of  soils,  natural  fertilizers,  plants  and  parts  of  plants,  fodders  and  grasses, 
ashes  of  plants,  etc.,  and  anything  that  might''l>e  .included  in  auyof  our  tables  of 
chemical  composition. 

In  the  third  column  we  have  placed  everything  which  could  in  any  just  sense  be 
eonsidered  as  belonging  to  systematic  research.  This  portion  of  the  table  is  doubt- 
less very  imperfect,  as  it  is  impossible  in  many  cases  to  judge  whether  a  certain 
piece  of  work  should  go  in  one  of  these  last  two  columns  or  in  the  other ;  but  the  clas- 
sification has  been  made  in  a  liberal  spirit,  and  with  an  earnest  purpose  to  ascertain 
the  general  condition  of  the  work  of  the  stations.  While  we  may  not  do  full  justice 
to  individual  stations,  we  believe  the  results  as  presented  in  the  tables  are  of  use  for 
the  purpose  here  intended. 

Fertilizer  work. — As  fertilizer  analysis  forms  such  a  large  portion  of  the  routine 
work  of  many  of  the  stations,  we  have  paid  special  attention  to  this,  and  give  it  two 
separate  columns. 

A  circular  letter  was  sent  out  to  the  directors  of  each  station,  containing  the  fol- 
lowing questions : 

(1)  Please  send  me  a  copy  of  your  State  laws  controlling  the  sale  of  fertilizers. 
What  connection,  if  any,  has  your  station  with  this  control  of  fertilizers  f 

('2)  What  proportion  of  the  annual  appropriotion  from  the  Qoverumont  is  used, 
directly  or  indirectly,  in  the  control  of  commercial  fertilizers  T  What  aid  do  you 
receive  from  the  State  or  from  any  other  source  for  this  special  work  f 

The  answers  to  these  questions  were  compiled  under  two  corresponding  heads. 

The  result  of  this  investigation  may  be  summarized,  as  follows: 

Five  stations,  Connecticut,  Kentucky,  Maine,  New  York  State,  and  Vermout,  exer- 
cise the  entire  fertilizer  control — inspecting  the  fertilizers,  making  the  analyses  and 
publishing  them.  They  are  all  well  paid  for  their  trouble  by  analysis  fees  or  license 
taxes  collected  of  the  dealers  in  fertilizers.  Maine  is  an  exception  which  receiver 
no  tax  money  or  appropriation  from  the  State  for  this  purpose.  Five  other  stations, 
Arkansas,  Alabama,  Louisiana  State,  North  Carolina,  and  Pennsylvania,  make  the 
analyses  upon  which  the  control  is  based.  They  all  receive  a4lequate  compeusatiou 
for  their  work,  it  appears,  so  that  no  Hatch  funds  are  used  for  this  purpose.  In  fact 
the  fertilizer  controls  seem  to  pay  the  State  boards  of  agriculture  or  the  stations,  as  the 
case  may  be,  quite  handsomely.  This  appears  to  be  a  tariff,  not  so  much  for  *^  protec- 
tion" of  the  farmers  as  for  "revenue"  for  the  boards  of  agriculture  and  the  stations. 
In  the  States  of  North  Carolina,  South  Carolina,  Georgia,  Alabama,  and  some  others 
the  fertilizer  control  has  produced  large  funds,  which  have  been  used  for  many  other 
purposes  besides  the  necessary  expenses  of  the  control  itself.  In  seven  cases,  Georgia, 
Indiana,  Mississippi,  Michigan, New  Jersey, South  Carolina,  and  West  Virginia,  the 
station  chemist  or  director  is  the  State  chemist  at  the  same  time,  though  there  is  no 
other  connection  between  the  fertilizer  control  and  the  station.  In  most  instances 
the  stations  publish  the  analyses  for  the  control.  Nine  States  have  fertilizer  controls 
entirely  independent  of  the  stations  and  disconnected  from  them.  Delaware,  Florida, 
Illinois,  and  Rhode  Island  have  separate  fertilizer  chemists ;  Maryland,  New  Hamp- 
shire, and  Ohio  have  the  fertilizer  analyses  made  by  the  college  professor  of  chemis- 
try; Massachusetts  has  a  fertilizer  control  by  its  State  Station;  fifteen  States,  all 
Western  or  Southwestern,  have  no  fertilizer  control  at  all. 

It  does  not  appear  from  our  investigation  of  this  subject  that  the  business  of  ana- 
lyzing fertilizers  interferes  directly  with  the  legitimate  chemical  work  of  the  stations. 
Some  of  our  very  best  stations — those  doing  the  highest  class  of  chemical  work— have 
entire  charge  of  the  fertilizer  control.    We  think  they  are  less  fortunate  where  the 


26 

fttation  obemist  holds  the  Independent  position  of  State  chemist  and  the  station  has 
no  control  of  the  matter,  and  we  consider  those  stations  most  fortunate  that  have 
nothing  whatever  to  do  with  the  fertilizer  control.  This  inspection  or  analysis  is  no 
more  the  duty  of  a  Hatch  experiment  station  than  the  inspection  of  coal  oils,  or  flonr, 
or  any  other  commercial  product  sold  in  the  States  and  requiring  State  supervision ; 
and  the  State  has  no  more  right  to  nse  a  portion  of  the  Hatch  fund  to  make  analyses 
for  their  State  control  than  it  would  have  to  take  these  fands  to  pay  for  testing  any 
of  these  other  articles  of  trade.  This  is  a  point  which  appears  to  be  zealously  guarded 
by  the  nmnagemeut  of  the  stations,  with  perhaps  a  single  exception. 

Classification  of  published  tvorJc. — We  now  come  to  the  most  difficult  and  the  most 
unsatisfactory  part  of  our  report,  It  has  been  difficult,  in  the  first  place,  in  a  hasty 
reading  of  the  reports  and  bulletins  of  the  stations,  to  fairly  state  the  subjects  and 
Justly  weigh  the  results  of  the  work  published.  When  this  was  done,  however,  as 
best  it  could  be,  and  the  data  were  inserted  in  the  tables  described,  we  found  that  we 
had  a  very  interesting  summary  of  the  situation  as  regards  the  chemical  work  of 
the  stations.  The  summary  there  presented  is'  incomplete,  no  doubt.  It  probably 
does  not  do  individual  stations  full  justice,  and  may  give  undue  prominence  to 
results  published  by  others ;  but,  taken  as  a  whole,  we  believe  that  its  general 
teachings  are  worth  consideri ug. 

Ijet  us  first  see  how  the  stations  stand  in  the  columns  headed,  respectively,  (1) 
"  Purely  or  routine  ephemeral  work,"  (2)  '*  Contributions  to  agricultural  chemical 
data,"  and  (3)  "Research.'' 

Nearly  all  of  the  stations  have  something,  of  course,  in  the  column  of  routine  work, 
ami  this  is  no  discredit  to  them,  provided  there  is  enough  in  the  other  columns.  A 
few  of  the  new  stations  and  some  of  the  branch  stations  publish  no  chemical  work  at 
all,  and  we  omit  them  altogether  from  our  account.  It  is  to  the  credit  of  the  Cali- 
fornia, Connecticut  Storrs,  Delaware,  Illinois,  Missouri,  and  Wisconsin  Stations 
that  they  publish  nothing  which  is  classed  by  us  as  purely  routine.  The  routine  work 
done  by  the  other  stations  consists  of  analyses  of  fertilizers,  fertilizing  materials, 
agricultural  chemicals,  special  manures,  bome-mixed  manures,  manufactured  feeding 
stnifH  and  feeding  mixtures,  minerals,  mineral  and  drinking  waters,  etc.,  many  of 
these  being  made  probably  for  the  accommodation  of  friends.  T  weuty-three  stations 
appear,  we  are  sorry  to  say,  to  have  bestowed  a  considerable  amount  of  time  and 
labor  upon  work  of  this  sort,  varying  from  a  few  week  to  several  months  in  the 
year.  While  it  is  doubtless  true  that  newly  established  stations  must  inevitably  do 
a  considerable  amount  of  this  sort  of  work  as  a  means  of  interesting  the  people  and 
attracting  their  attention,  we  must  believe  that  many  of  them  are  being  sadly 
imposed  upon,  and  that  a  few  are  allowing  their  attention  to  be  too  much  absorbed 
by  this  work.    The  older  a  station  gets  the  less  it  should  have  to  do  in  this  way. 

As  might  be  supposed,  the  great  bulk  of  the  chemical  work  of  the  station  falls  in 
the  second  column  headed,  **  Contributions  to  agricultnrai  chemical  data."  Leaving 
the  new  stations  and  the  branch  stations  out  of  consideration,  again,  all  except  four 
have  something  in  this  column,  and  if  we  omit  the  Massachusetts  Hatch  Station, 
which  has  its  chemical  work  done  by  the  State  Station,  there  are  only  three  which 
fail  to  pnt  in  an  appearance  in  this  column.  It  is  interesting  to  note  in  a  general  way 
the  kind  of  work  that  the  stations  are  doing. 

Soil  investigations,  upon  a  larger  or  smaller  scale,  have  been  carried  on  in  Alabama, 
California,  Indiana,  Maryland,  Nebraska,  South  Carolina,  Tennessee,  and  Texas. 
Nearly  all  of  the  stations  have  been  making  analyses  of  feeding  stuffs,  fodders, 
grasses,  and  hay.  Connecticut  publishes  "An  attempt  to  establish  a  method  of  val- 
uing feeding  stuiTs,''  and  there  has  been  considerable  work  of  pecmauent  value  done 
in  this  l^ue  in  many  other  States.  A  number  of  the  stations  have  been  making  chem- 
ical studies  of  agricultural  plants.  The  work  of  the  Missouri  Station  on  Indian  corn 
is  the  most  noteworthy  under  this  head.  Nine  or  ten  stations  have  been  making 
analyses  of  milk  and  dairy  products  and  studying  the  methods  of  determining  but- 
ter fat  in  milk.    The  Wisconsin  Station  has,  as  we  all  know,  done  the  most  notable 
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work  ander  this  head,  and  a  nomber  of  other  alationa  have  made  valnable  contrihn- 
tionstooar  knowledge.  California,  Florida,  Maryland,  and  Tennessee  have  been 
stndying  their  marls,  gypsums,  and  other  natural  fertilizers.  Georgia  publishes  a 
series  of  analyses  of  ashes  of  woods,  and  Massachusetts,  of  the  ashes  of  fruits  and 
yegetables.  Five  stations  have  been  investigating  Indian  com  as  a  fodder  and  silage 
plant.  The  Iowa,  Missouri,  New  Jersey,  and  Kansas  Stations  have  been  working  on 
sorghum. 

Among  the  more  interesting  special  topics  which  fall  in  this  column  may  be  men- 
tioned, investigations  on  the  cow-pea  by  the  Alabama,  Georgia,  and  Connecticut 
Storrs  Stations;  of  cotton-seed  hulls  and  meal  as  food  for  stock,  by  the  Tennessee, 
Texas,  and  Arkansas  stations;  of  sugar-beets  by  the  California,  Colorado,  Indiana, 
Iowa,  Michigan,  and  Nebraska  Stations.  The  California  and  Colorado  Stations  have 
been  stodying  irrigation  waters ;  the  same  stations  and  the  Texas  Station  have  made 
analyses  of  alkali  soils ;  the  New  Jersey,  New  York  State,  and  Colorado  Stations 
have  done  especially  notable  work  on  alfalfa.    Colorado  has  made  analyses  of  tobacco. 

Eight  or  ten  stations  have  mbde  notable  contributions  by  way  of  laboratory 
methods  or  apparatus.  Perhaps  the  thing  we  are  all  going  to  like  the  best  is  Dr. 
Babcook's  new  method  for  the  determination  of  fat  in  milk.  The  New  York  Cornell 
Station  gives  us  apparatus  for  drying  in  hydrogen  and  for  the  extraction  of  fats,  and 
publishes  a  paper  on  Cochran's  method  of  determining  fat  in  milk  and  the  variations 
as  to  fat  in  milk.  The  Maryland,  New  York  State,  South  Carolina,  and  Texas  Stations 
publish  papers  on  the  determination  of  moisture  in  air-dried  feeding  stuffs.  The 
Pennsylvania  Station  publishes  work  along  the  same  line,  and  the  Connecticut 
State  Station  publishes  some  investigations  on  the  determination  of  fat  in  feeding 
stnfis  and  on  determining  phosphoric  acid  by  the  citrate  method.  The  Colorado 
Station  has  studied  Professor  Saohse's  method  for  the  determination  of  starch  in 
potatoes,  etc.  Many  of  these  subjects  belong  to  the  '' research ''  column  and  are  so 
located  in  the  tables.  We  have  enumerated  them  here  because  they  belong  with 
theae  studies  of  methods  and  apparatus. 

Out  of  the  forty  well-established  stations  there  are  eighteen  which  publish  work 
that  eomes  under  the  head  of  ''  research.''  Being  aware  that  our  work  is  not  com- 
plete and  wishing  to  avoid  invidious  comparisons,  we  will  not  enumerate  here  those 
who  do  or  do  not  appear  in  this  column,  but  will  content  ourselves  with  mentioning 
some  illnstrations  of  the  kind  of  work  which  we  would  especially  commend.  The  Cali- 
fornia Station  has  a  unique  field  of  work,  and  one  which  it  promises  to  occupy  admir- 
ably. Its  investigations  of  the  soils  of  the  regions  represented  by  its  branch  station, 
of  alkali  soils,  waters  of  irrigation,  etc.,  are  excellent.  The  Connecticut  Storrs 
Station  publishes  a  valuable  paper  on  atmospheric  nitrogen  as  plant  food ;  its  studies 
of  the  effects  of  nitrogenous  fertilizers  upon  the  production  of  crops  and  of  different 
fertilizers  npon  the  chemical  composition  of  corn  are  of  more  than  transitory  interest. 
The  Illinois  Station  has  made  a  chemical  investigation  of  silage,  and  the  Kansas 
Station  has  been  studying  the  composition  of  corn  at  different  stages  of  growth. 
The  Maine  Station  publishes  many  valuable  results  of  feeding  experiments  with  dif- 
ferent feeding  stuffs— hay,  fodders,  and  silage— for  milk  and  for  growth.  The 
Massachusetts  State  Station  also  publishes  results  of  feeding  experiments  with 
cows  and  pigs.  The  New  Jersey  Station  has  given  us  a  complete  study  of  alfalfa, 
its  composition  and  digestibility;  and  the  New  York  State  Station  covers  a  good 
deal  of  the  same  ground  in  an  excellent  manner.  The  Pennsylvania  Station  studied 
the  digestibility  of  corn  fodder  and  silage  in  an  exhaustive  fashion.  The  work  of  the 
Wisconsin  Station  on  fibrin  in  milk,  on  the  general  constitution  of  milk,  and  the  con- 
ditions effecting,  the  separation  of  cream  well  deserve  to  be  classed  under  ''i*e8earoh»" 
This  station  publishes  also  many  interesting  digestion  experiments  with  corn 
silage  and  fodder  corn.  The  study  of  the  life  history  of  corn  at  different  stages  of 
growth,  which  has  been  published  by  the  Missouri  Station,  is  a  fine  specimen  of  this 
kind  of  work. 
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This  quite  incomplete  list  of  some  of  the  better  pieces  of  work  done  at  the 
chemical  laboratories  of  oar  stations  should  give  as  great  enooaragement.  A 
careful  review  of  the  publications  of  the  stations  will  doubtless  discover  many  other 
investigations  having  the  right  object.  When  we  consider  that  almost  all  of  the  old 
ash  analyses  of  American  crops  need  to  be  m  ade  over  again,  owing  to  the  imperfection 
of  the  methods  and  apparatus  used  at  the  time,  we  are  surprised  that  only  a  few 
of  the  stations  are  making  these  analyses. 

Altogether,  we  are  impressed  with  the  immense  amount  of  chemical  work  that  is 
being  done  at  our  American  experiment  stations;  but  when  we  sift  out  the  small 
amount  of  original  iuvestigation  which  this  mass  contains  we  must  acknowledge 
some  discouragement.  The  chief  object  of  these  stations  is,  as  stated  at  the  opening 
of  this  paper,  **  to  promote  scientific  investigation  and  experiment  respecting  the 
principles  and  applications  of  agricultural  science."  The  chemical  laboratory  is  the 
chief  place  for  making  such  investigations. 

Our  leading  object  in  this  paper  having  been  to  give  honestly  the  situation  with 
regard  to  chemical  investigation  at  the  stations,  we  shall  endeavor  as  honestly  to 
state  our  conclusions  with  regard  to  the  whole  matter. 

(1)  We  believe  that  our  boards  of  control  or  directors  are,  many  of  them,  too  anx- 
ious to  obtain  immediate  favor  with  the  public,  and  are,  by  trying  to  show  the  farmer 
how  he  can  make  his  buiiness  pay  a  little  better,  pandering  for  popular  support  to  a 
very  base  motive.  This  is  a  natural  mistake  for  the  newly  established  station  to  fall 
into.  The  desire  to  make  the  ordinary  farmer  feel  onr  importance  and  to  make  a  good 
show  at  first,  is  leading  many  to  build  their  stations  without  any  solid  foundation 
whatever  in  good  work.  What  good  does  all  this  analyzing  of  fertilizers,  feeding 
stuffs,  and  fodders  do  the  science  of  agriculture  T  They  may  help  the  farmer  of  today 
to  save  a  few  dollars,  or  to  make  a  few  more  pounds  of  beef  or  butter,  but  until  we  know 
more  about  the  function  of  the  different  fertilizing  elements  in  a  plant,  and  of  the 
value  to  the  animal  of  the  various  compounds  in  them,  we  shall  make  little  or  no  real 
progress  with  our  science.  We  must  teach  our  farmers  that  a  system  of  practical 
agriculture  can  only  bo  established  upon  the  facts  of  chemistry,  botany,  etc.,  as  a 
foundation,  and  that  underlying  all  of  our  wonderful  recent  progress  in  agricultural 
methods  are  the  long  and  tedious  investigations,  like  those  of  Liebigaud  Hellriegel, 
in  pure  science.  If  we  are  in  poor  favor  in  our  States  let  us  try  the  charm  of  good 
work  and  taking  time  to  do  thoroughly  what  we  undertake  to  do,  and  the  public  Will 
be  certain  to  appreciate  it. 

(2)  As  a  result,  we  fear  that  only  a  minority  of  the  station  chemists  possess  the 
motive  and  the  training  to  enter  upon  original  work.  Many,  we  believe,  need  only 
to  \>e  shown  their  duty  and  how  to  perform  it.  They  are  zealous  but  inexperienced. 
This  difficulty  will  be  roost  rapidly  removed  by  training  new  men  in  the  colleges  and 
universities  to  enter  this  field  and  by  giving  the  men  who  are  already  in  the  stations 
a  little  more  time  in  which  to  gain  the  practical  experience  they  need. 

(3)  Many  station  chemists  who  have  the  motive  and  the  training  are  overloaded 
with  other  work,  and  have,  when  these  routine  duties  are  done,  no  strength  or  time 
left  for  investigation.  The  remedy  for  this  state  of  things  is  plain.  Every  station 
should  certainly  be  able  to  afford  one  well-trained  chemist  who  could  devote  his 
whole  time  to  its  work. 

In  conclusiou,  let  me  read  from  a  letter  which  I  take  the  liberty  to  use,  although 
I  have  not  consulted  the  gentleman  to  whom  it  was  addressed.  Professor  Saohse,  of 
Missouri : 

Much  Estrsmbd  Colleague  :  Your  letter,  with  description  of  the  existing  con- 
dition of  the  American  experiment  stations,  has  interested  me  much ;  it  shows  them 
to  be  in  about  the  same  position  that  the  German  stations  are  in,  or  at  least  were  in, 
for  the  belief  in  experiment  stations  as  institutions  intended  to  furnish  the  question- 
ing farmer  in  every  case  with  a  receipt  for  the  relief  of  his  troubles,  had  to  be  fought 
here  also.  This  view,  however,  is  certainly  one  of  error,  for  to  give  practical  receipts 
is  probably  easier  in  every  line  of  human  activity  than  in  acriculture,  with  its 
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infinitely  diverse  conditions,  and  to  follow  blindly  a  given  rnle  is  almost  certain  to  lend 
to  disaster.  I  hold  the  opinion,  therefore,  that  experiment  stations  should  stndy  the 
general  conditions  of  the  growth  of  plants  and  their  relation  to  soil  and  atmosphere, 
inclnding  the  conditions  of  the  soil  itself;  and  to  strive  to  enable  the  farmer  by 
inatmction,  somewhat  like  the  lecture  delivered  before  our  own  agricultural  societies, 
to  draw  from  general  results  the  special  conclusions  applicable  to  his  necessities. 

Tou  aee  I  fully  agree  with  your  statement  made  in  italics  on  page  28  of  your 
ninth  bulletin,  viz :  '*  that  it  is  illusory  for  farmers  to  expect  from  any  source  such 
specific  directions  for  the  conduct  of  their  business  as  to  render  the  higher  manifesta- 
tions of  intelligence  on  their  part  unnecessary.''  To  be  sure  the  benefits  from  really 
scientific  work  are  not  always  plainly  and  immediately  visible,  but  they  are  for  that 
reason  all  the  more  certain  and  lasting ;  take,  for  examplcf  R.  Arendt's  investiga- 
tions on  the  growth  of  the  oat  plant,  undertaken  some  20  years  ago,  the  value  of  which 
is  perhapa  only  now  recognized,  when  we  refer  certain  phenomena  in  fertilization  to 
the  process  of  assimilation  ;  or  the  works  of  Liebscher,  in  the  Journal  fSr  Landwirth- 
$ekaft^  35  Bd.,  1887,  page  335,  who  discusses  these  relations  clearly,  though  not  yet 
resting  upon  complete  and  satisfactory  fundamental  principles.  So  I  might  instance 
the  work  of  Hellriegel  and  Wilfarth  on  the  formation  of  root  tubercles,  with  the 
splendid  resnlto  following.  And  I  should  certainly  not  know  where  such  important 
questions  as  to  whether,  when,  and  bow  fertilization  by  ammonia  or  nitrates  can  be 
solved  to  a  better  advantage  than  by  the  studying  on  the  one  hand  the  processes 
involved  in  the  formation  of  albuminoids  within  the  plant,  and  on  the  other,  the 
relation  of  ammonia  and  nitric  acid  to  soil,  nitrification,  etc. 

I  believe  now,  esteemed  colleague,  that  your  work  has  given  quite  handsome 
lesulta  in  this  very  direction,  and  will  certainly  give  more  should  circumstances 
permit  you  to  continue  it  in  the  manner  in  which  you  began,  and  towards  which  I 
should  be  glad  to  have  these  lines  contribute. 

On  motion  of  Mr.  Atherton,  it  was  ordered  that  the  text  of  Mr.  Dab- 
ney's  report  and  reports  from  other  permanent  committees  be  incor- 
porated in  the  proceedings,  and  that  Mr.  Dabney  be  requested  to  afford 
station  directors  opportunity  to  correct  and  complete  the  tables  accompa- 
nying the  rei)ort  from  the  committee  on  chemistry,  and  that  these  tables 
then  be  published  privately  for  distribution  among  colleges  and  stations 
only. 

Mr.  Forbes,  chairman  of  the  committee  on  entomology,  was  then 
called  upon  for  his  report.  After  stating  that  the  report  had  been  col- 
lected largely  through  circulars  and  letters  addressed  to  agricultural 
colleges  and  experiment  stations,  that  he  had  received  replies  from  43 
stations,  and  had  attempted  to  embrace  in  his  report  everything  done 
since  the  last  convention  of  the  Association,  he  read  as  follows : 

RKPORT    OF    PROGRKS8   IN    BCONOMIC   KNTOMOLOGT. 

Economic  entomology  is  not  a  single,  simple  science,  but  its  matter  and  its  methods 
are  drawn  in  part  from  each  of  several  sciences.  The  really  accomplished  economic 
entomologist  must  be  familiarly  acquainted  with  the  common  insect  species  of  his 
region,  with  their  life  histories  and  their  relations  to  nature;  he  must  have  the 
training  and  facilities— the  library,  collections,  and  apparatus— and  the  ability  to  use 
iheae  with  expert  skill,  sufficient  to  enable  him  to  learn  rapidly  and  accurately 
whatever  is  known  concerning  any  species  having  or  likely  to  have  economic  rela- 
tions, direct  or  indirect,  immediate  or  remote;  he  must  have  the  skill  and  mental 
methoda  of  a  practiced  experimenter;  he  must  be  able  to  generalise  correctly  a  inass 
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of  heterogeneous  dat»,io  sift  and  weigh  eyidence,  to  form  hypotheses  and  to  verify 
them,  to  state  tersely  and  olearly,  and  to  reason  closely.  He  must  have  a  certain 
store  of  chemical  knowledge  to  draw  upon  for  insecticide  experiments,  of  methodical 
ingenuity  for  the  invention  and  construction  of  apparatus,  and  a  very  considerable 
knowledge  of  the  agricultural  and  horticultural  practice  to  enable  him  to  suggest  and 
test  methods  of  field  and  farm  management  against  the  insect  enemies  of  the  farm 
and  garden.  He  should  be  enough  of  a  botanist  to  recognize  or  determine  plants — 
both  phenogamic  and  cryptoganiic — and  should  have  a  familiar  practical  aeqaaintance 
with  the  methods  of  biological  microscopy,  without  which  the  critical  study  of  many 
important  parts  of  his  subject  will  be  impossible  to  him.  I  need  hardly  say  that  he 
must  be  an  excellent  observer  and  a  fair  draftsman  and  that  he  must  be  enamored  of 
his  work.  . 

It  is  not  remarkable  tliat  with  such  a  bill  of  particulars  to  satisfy  even  approxi- 
mately, several  of  our  experiment  stations  remain  without  entomological  assistants, 
especially  if  we  take  into  account  the  fact  that  most  of  them  Also  require  of  their 
entomologists  work  in  one  or  more  other  fields,  perhaps  not  less  diflScult  and  exten- 
sive. Neither  is  it  remarkable  that  the  entomological  work  of  the  stations  has  made 
a  quiet  beginning,  and  that  the  main  effort  has  been  expended  thus  far  on  the 
simpler  and  less  difficult  subjects. 

There  are  now  forty-three  States  which  have  agricultural  experiment  stations  estab- 
lished under  the  Hatch  act,  and  entomological  work  is  regularly  provided  for  in 
thirty-one  of  these,  leaving  twelve  with  no  such  present  provision.  Only  three  of  the 
former  number,  Arkansas,  Iowa,  and  West  Virginia,  have  assistants  charged  with  no 
other  duties  than  those  of  station  entomologist,  and  in  one  of  these.  West  Yirginiai 
the  entomologist  is  described  as  a  *'  special  agent.''  Two  of  the  station  workers  serve 
also  as  assistants  to  the  Division  of  Entomology  in  the  U.  S.  Department  of  Agriculture, 
one  is  styled  the  zoologist  of  his  station,  eight  are  entomologists  and  botanists,  two 
are  called  biologists  (their  departments  being  essentially  those  of  entomology  and 
botany  combined),  and  five  add  horticulture  to  their  entomology.  In  two  stations 
where  no  entomologist  is  employed,  entomological  questions  are  referred  to  the  horti- 
culturist or  the  agriculturist ;  in  two  the  botanist  is  responsible  for  the  indispensable 
entomology;  and  in  one  the  horticulturist.  Nineteen  of  the  station  entomologists 
also  teach  in  their  land  grant  colleges,  thirteen  of  them  entomology  only,  one  ento- 
mology and  agriculturid  chemistry,  one  entomology  and  zoology,  one  entomology 
and  invertebrate  zoology,  two  entomology,  zoology,  and  physiology,  four  entomology  . 
and  horticulture,  one  entomology  and  botany,  one  botany  only,  and  one  general 
natural  history. 

There  have  been  published  in  the  station  bulletins  and  reports  since  our  last  meet- 
ing 813  pages  of  entomological  matter,  if  we  include  under  this  head  reports  of  field 
experiments  with  insecticides.  During  this  period  8  new  native  enemies  to  agricul- 
ture have  been  reported  by  station  workers.  Two  of  them  are  wheat  insects  (a 
leather  jacket  or  tipulid  larva  from  Indiana  and  a  frit  fly  from  Kentucky),  2  infest 
beans  in  Kansas,  1  is  a  cranberry  scale  insect  detected  in  New  Jersey,  1  anew  peach 
plant-louse  from  Virginia,  1  a  box-elder  gall-fly  (a  new  species  from  Iowa),  and  a 
rhubarb  borer  (a  snout  beetle)  in  Ohio. 

Besides  these  contributions  from  experiment  station  workers,  I  may  mention  a  new 
homopterous  insect,  Delphax,  found  injurious  to  com  in  Florida ;  two  burrowing  web 
worms  infesting  corn  and  grass  in  Illinois ;  a  snout  beetle  (Spkenophorus)  destroying 
com  planted  on  swamp  sod  in  Illinois  and  Indiana;  a  new  plum  borer  {Euzophera)^  a 
very  ii^urious  species — f^om  Illinois,  and  a  new  cut- worm  (Agrotis  morri$oniana)^tLlBO 
extremely  destructive— from  the  same  State ;  a  tulip-tree  gall-fly  in  Massachusett<8  and 
the  District  of  Columbia ;  a  new  enemy  of  the  strawberry— a  flea  beetle — reported  by 
Dr.  Riley ;  a  cranberry  caterpillar  from  Wisconsin ;  and  a  caterpillar  seqously  injuring 
the  rye  by  feeding  on  the  heads,  in  Maryland,  the  last  two  also  being  first  mentioned 
in  the  last  Report  of  the  U.  S.  Department  of  Agriculture. 
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In  addition  to  tbeee  native  species,  new  and  old,  wbich  have  been  first  reported 
during  the  year  as  enemies  to  a^^ricaltiirc,  three  injorioiis  European  insects  have  been 
poblisbed  by  station  entomologists  as  new  or  recent  arrivals  upon  oor  territory, 
whose  presence  bas  been  made  manifest  here  by  damage  to  plants  of  economic  value. 
Perhaps  tbe  most  important  of  these  is  a  wheat  saw-fly,  described  in  November,  1889| 
by  Professor  Conistock,  in  New  York,  and  the  same  observer  bas  discovered  a 
hitherto  unnoticed  European  hot-honse  scale  insect.  The  gypsy  moth,  first  reporled 
in  desteaotive  numbers  by  Professor  Fcrnald,  of  the  Massachusetts  Hatch  Station,  is 
another  very  injurious  species  from  Europe,  afi^ectiug  a  large  variety  of  fruit  and 
forest  trees  and  flowering  and  garden  plants.  This,  however,  was  first  noticed  in 
July  of  last  year  in  a  New  England  agricultural  Journal. 

Here  may  also  be  mentioned  three  other  newly  imported  insects  not  detected*by  sta- 
tion workers:  arose  saw-fly,  discovered  in  the  Arnold  Arboretum  at  Cambridge;  tbe 
Meditermnean  flour  moth,  a  mill  and  granary  insect  of  the  first  class,  now  approach- 
ing our  territory  by  way  of  Canada ;  and  a  new  spinach  beetle,  observed  by  Miss 
Murtfeldt,  in  Missouri. 

At  least  equally  important  with  these  new  or  newly  observed  insect  species  are 
new  oontributions  to  the  life  histories  of  the  better-known  enemies  of  agriculture. 
A  very  elaborate  and  important  study  of  this  sort  has  been  made  by  Harvey,  of 
Maine,  on  the  apple  maggot.  Others  deserving  of  special  mention  are  that  by  Com- 
stock,  on  tbe  wire- worms ;  by  Smith,  of  the  New  Jersey  College  Station,  on  the  bom 
fly ;  by  Gillette,  of  Iowa,  on  the  time  of  oviposition  of  the  cut-worms ;  by  Weed,  of  Ohio, 
on  the  life  bistories  of  many  species  of  plant-lice  and  on  the  borers  of  herbaceous  plants. 
Webster,  of  Indiana,  has  also  done  some  important  now  work  ou  the  so-called  bill 
bugs,  species  of  the  genus  SpkenophorM9;  and  Comstock  is  engaged  in  an  elaborate 
investigation  of  the  hop  louse  in  New  York.  Investigations  of  the  insect  enemies  of 
the  yellow  locust  and  of  tbe  spruce  in  West  Virginia  have  been  made  by  Mr.  Hop- 
kins, the  special  agent  there. 

Outside  the  stations,  valuable  observations  have  been  made  by  Osborn,  of  Iowa, 
on  tbe  life  history  of  the  grass-root  louse,  aud  here  in  Illinois  on  the  life  histories 
and  earl^'  stages  of  white  grubs,  wire-worms,  com  bill  bugs,  corn  plant-louse,  Hessian 
fly,  several  cut-worms,  and  a  considerable  variety  of  gall  gnata.^  How  much  this 
kind  of  work  is  needed  for  even  the  oldest  and  best-known  insects  of  the  farm  is 
shown  by  the  fact  that  our  Illinois  investigations  of  the  post  year  have  amended  iu 
very  important  particulars  the  current  account  of  the  life  history  of  tbe  white  grubs 
and  have  added  a  new  generation  to  the  biography  of  the  Hessian  fly. 

An  account  of  the  progress  of  experiment  station  work  iu  entomology  would  l>e 
very  incomplete  without  special  mention  of  a  class  of  papers  which  contain,  it  is 
true,  little  or  no  new  matter,  but  which,  nevertheless,  present  the  results  of  consider- 
able expert  work  in  a  form  which  makes  them  very  useful  to  the  practical  farmer 
and  horticulturist,  and  to  economic  entomologists  as  well.  These  are  general  syst-e- 
matic  summaries— monographs,  we  might  almost  call  them— of  existing  knowledge 
of  the  insect  enemies  of  certain  crops  or  of  previously  published  literature  on  specific 
economic  subjects.  A  special  bulletin  on  **  Cranberry  insects,''  published  by  the  New 
Jersey  Stations;  one  on  '*  Insects  affecting  forest  plantations  in  the  West,''  from  the 
Nebraska  Station ;  articles  on  **  Insects  attacking  willows  and  poplars"  and  on  **  The 
caterpillars  of  the  oak,"  by  Lugger,  of  Minnesota ;  and  one  ou  ^^  Insects  injurious  to  the 
American  elm,"  by  Perkins,  of  Vermont,  are  Important  examples  of  this  class  of  con- 
tribntions.  Bruuor,  of  Nebraska,  reports  that  he  is  now  engaged  on  a  similar 
monographic  treatise  on  the  insects  of  the  sugar-beet,  and  Riley  has  in  hand  some 
exhaustive  reports  on  tbe  insect  enemies  of  live  stock  and  on  those  of  grain  and 
grasses.  A  summary  of  observations,  new  and  old,  on  the  corn  bill  bugs,  published 
in  the  last  report  of  the  Illinois  office;  an  elaborate  bibliography  of  the  literature  of 
the  cb*nch-bug  (in  the  same) ;  and  the  bibliographical  volume  issued  from  the  office 
of  the  United  States  Entomologist,  on  his  own  writings  and  those  of  Mr.  Walsh,  are 
tbe  principal  contributions  of  this  class  made  outside  the  field  of  station  work. 
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To  this  record  of  strictly  eutomological  iuvestigation  we  have  to  add  a  fipreater 
volnmo  of  new  results  of  economic  experiments.  These  are  all,  so  far  as  I  have  seen, 
to  be  incladed  tinder  the  head  of  experiments  with  insecticide  measnres  and  materials, 
either  chemical  or  biological.  I  shall  have  something  to  say  presently  concerning 
the  narrow  range  of  this  experimental  work,  but  confine  myself  at  present  to  a 
report  of  the  facts. 

A  good  deal  of  attention  has  been  given  this  year,  as  last,  to  field  experiments 
with  arsenical  poisons  for  the  codling  moth  and  the  curcnlio.  Additional  codling- 
moth  work  with  these  poisons  has  been  done  at  the  stations  in  Iowa,  Delaware,  and 
Oregon,  the  most  important  contribution  of  the  year  on  this  subject  being  Gillette's 
Bulletin  10,  of  August,  1890.  Insecticide  experiments  on  the  plum  curcnlio  are 
reported'from  Iowa,  Ohio,  Indiana,  and  Minnesota,  Gillette  of  Iowa  having  included 
the  plum  gouger  also  in  his  work.  While  the  efficacy  of  the  arsenical  poisons  for  the 
codling  moth  is  now  sufficiently  established  and  the  best  methods  and  conditions  of 
their  application  are  fairly  well  made  out,  the  case  of  the  curcnlio  is  less  clear  and 
will  require  additional  investigation,  especially  on  the  peach. 

A  very  important  study  of  the  effects  of  the  arsenical  poisons  on  the  foliage  of 
plants,  greatly  helped  forward  last  year  by  the  careful  experiments  of  Gillette  and 
Popenoe^has  been  further  advanced  this  season  by  Gillette,  Weed,  Woodworthof 
Arkansas,  and  Professor  Bailey,  horticulturist  of  Cornell  University  Agricultural 
Experiment  Station  of  New  York.  Gillette*^  discovery,  that  the  caustic  effect  of 
the  arsenites  on  foliage  is  considerably  diminished  if  these  are  mixed  with  lime,  is 
esi>ecially  worthy  of  mention.  [In  this  connection  a  new  spraying  apparatus,  proposed 
by  Thaxter,  of  Connecticut,  may  be  mentioned.  It  is  intended  for  the  distribution 
of  a  poison  spray  from  a  small  tank  carried  upon  the  back.]  Atkinson,  of  Alabama, 
has  collected  and  collated  a  considerable  amount  of  evidence  highly  favorable  to 
the  application  of  London  purple  or  Paris  green  in  the  dry  instead  of  the  wet  state, 
for  the  cotton  worm. 

Other  experiment4il  insecticide  work  has  been  done  iu  Ohio  and  New  York  for  the 
striped  cucumber  beetle ;  on  granary  insects  in  Oregon  ;  on  the  asparagus  beetle  and 
the  imported  elm-leaf  beetle  in  New  Jersey  ;  on  the  cabbage- worm  in  Delaware ;  and 
on  the  woolly  aphis  of  the  apple  in  Oregon,  where  kerosene  emulsion  and  lye  were 
successfully  applied  to  the  root  form,  and  a  combination  of  whale-oil  soap,  resin 
wash,  and  carbolic  acid  to  that  on  the  branches.  Underground  insecticides  have 
been  treated  by  Smith  in  New  Jersey  and  Webster  in  Indiana;  Alwood,  of  Virginia, 
has  used  whale-oil  soap  with  success  on  plaut-lice  of  the  egg-plant,  and  kerosene 
emulsion  on  his  new  peach  aphis ;  and  kerosene  emulsion,  tobacco  water,  and  carbolic 
^ap  have  been  used  to  kill  apple  lice  in  Nevada.  The  station  entomologist  in  the 
latter  State  has  also  found  a  tobacco  decoction  effective  for  the  pear  slug,  but  has 
failed  with  the  arsenical  poisons  and  hellebore  for  a  rose  caterpillar.  Gillette  has 
used  a  spray  of  the  kerosene  emulsion  to  free  hogs  from  lice.  Smith's  experiments 
with  the  rose-bug  in  New  Jersey  only  served  to  show  that  that  hardy  veteran  is 
proof  against  pyrethrum,  tobacco,  London  purple,  naphthaline,  carbolated  and 
hydrated  lime,  digitaline,  quassia,  copper  compounds,  iron  solutions,  and  kerosene 
emulsion.  Corrosive  sublimate  killed  the  beetles  and  also  the  plants,  and  only 
sludge-oil  soap  promised  usefulness. 

A  very  notable  advance  in  the  use  of  insecticides  for  scale  insects  has  been  reported 
during  the  year  by  Mr.  Coquillett,  of  California,  an  assistant  of  the  Division  of  Ento- 
mology of  the  U.  S.  Department  of  Agriculture.  It  consists  in  a  direct  method 
for  the  evolution  of  hydrocyanic  acid  gas  from  cyanide  of  potassium  by  the  addition 
of  sulphuric  acid  and  a  little  water.  By  this  improvement  the  cost  of  materials  has 
been  reduced  to  about  26  cents  per  tree,  and  that  of  application  has  likewise  been 
greatly  diminished.  Coquillett  has  also  advanced  materially  our  knowledge  of  the 
value  of  resin  washes  for  the  scale  insects,  his  experiments  giving  the  preference  to  a 
solution  of  18  pounds  of  resin,  5  of  caustic  soda,  and  2^  pints  of  fish  oil  to  100  gal- 
lons of  water. 
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Experiments  with  insecticideii  and  f uogioides  combined,  firat  undertaken  here  by 
Weed  and  Garman,  have  been  continned  by  the  former  f^entleman  the  prenent  year; 
Maynard,  of  Maasachusette,  has  also  tried  Paris  green  and  sulphate  of  copper 
together  for  the  potato  beetle  and  the  potato  rot ;  and  Washbnrn,  of  Oregon,  has 
combined  sulphide  of  soda,  whale-oil  soax»,  and  Paris  green  for  the  codling  moth  and 
the  apple  scab. 

What  I  have  called  experimentation  with  biological  lusecttcides  has  been  limited 
to  work  with  the  vegetable  and  animal  parasites  of  insects.  Under  the  former  head 
Webster  haa  reported  to  the  Division  of  Entomology  of  the  U.  S.  Department  of 
Agricnltnre  some  partially  successful  attempts  at  the  transfer  of  the  Entomophthora 
of  the  chinch  bng  to  previonsly  uninfected  fields  in  Indiana;  nnder  the  latter  prog- 
ress has  been  limited,  so  far  as  I  am  aware,  to  a  continuation  of  the  already  famous 
and  epoch-making  work  of  the  Division  of  Entomology  in  the  importation  and  multi- 
plication of  the  parasites  of  imported  scale  insects.  Work  has  been  begnn  likewise 
by  this  Division  upon  the  multiplication  of  the  insect  parasites  of  the  codling  moth, 
and  npon  the  transfer  of  the  bacterial  diseases  of  the  cabbage-worm  to  the  boll- worm 
of  cotton. 

After  presenting  as  much  of  this  entomological  work  as  may  be  thus  roughly  classi- 
fied, I  have  left  upon  my  hands  a  miscellaneous  ddbris  of  minor  observations  and 
experiments  npon  a  variety  of  injurious  species.  Comstock,  for  example,  has  success- 
fully poisoned  the  imago  of  the  wire- worm  in  New  York ;  Webster  has  discovered  a 
fnngous  parasite  (Entomophthora)  of  an  injurious  tipulid  larva;  Gillette  has  studied 
the  parasites  and  diseases  of  the  cut- worms  and  of  the  cabbage-worm,  and  has  given 
particular  attention  to  the  potato-stalk  weevil  in  Iowa ;  Wickson  has  continued  his 
experiments  in  California  on  the  effect  of  Phylloxera  upon  various  kinds  of  vine  roots; 
Smith  has  made  special  studies  of  injnrions  plant-lice  in  New  Jersey,  has  continued 
his  experimental  work  npon  the  root  chafer,  and  has  made  some  observations  on  the 
grain  aphis.  The  last  insect  has  also  been  closely  studied  by  Webster  in  Indiana, 
and  the  screw  worm  has  received  special  attention  in  Texas  and  Louisiana. 

Among  the  contributions  of  the  assistants  of  the  Entomological  Division  of  the 
o.  S.  Department  of  Agriculture  the  work  of  Osbom  on  grass  leaf  hoppers  is  partic- 
ularly notable  and  valuable.  He  reaches  the  conclusion  that  the  loss  due  to  the  grass 
insects  generally  is  equal  to  the  amount  consumed  by  stock  in  ordinary  pasturage. 

I  shall  do  no  real  violence  to  my  subject  by  making  mention  also  of  the  roost 
admirable  work  of  Atkinson  in  Alabama,  npon  the  eel  worms  affecting  the  roots  of 
varions  cultivated  plants,  a  work  he  is  still  continuing ;  and  of  the  observations  of 
Halsted  on  the  occurrence  of  these  highly  destruotive  pests  in  the  oat  field.  The 
same  observer  has  reported  injury  to  violets  by  these  worms,  and  they  have  been 
found  affecting  heliotrope  and  other  plants  in  hot-houses  in  Champaign,  as  well  as 
radishes  and  other  garden  vegetables.  Comstock,  who  has  been  engaged  on  one  of 
these  eel  worms  for  the  last  two  years,  reports  his  work  substantially  finished. 

To  this  too  rapid  summary  of  progress  during  the  year  I  will  add  only  two  or 
three  comments  of  a  general  nature. 

Although  the  work  of  the  station  entomologists  has  been  thus  far  carried  forward 
without  any  scheme  of  cooperation  or  any  subdivision  of  the  field  among  the 
different  workers,  I  do  not  see  that  either  undertakings  or  results  show  any  waste  of 
labor  or  disadvantageous  duplication  of  effort.  Even  all  the  numerous  insecticide 
experiments  seem  worth  while,  and  the  work  of  each  has  at  least  served  to  verify, 
correct,  or  complete  that  of  the  others.  The  time  will  doubtless  come  when  a  better 
organization  will  be  profitable,  but  at  present  I  am  of  the  opinion  that  the  advan- 
tage is  clearly  on  the  side  of  individnal,  initiative,  and  untrammeled  adaptation  to  the 
conditions  of  one's  own  work.  Great  benefit  would  result,  however,  both  to  the 
work  and  to  the  workers  themselves  from  the  early  selection  by  each  sUtion  ento- 
mologist of  a  special  field  of  technical  entomology,  in  which  he  might  hope  soon 
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to  become  an  authority,  whose  cletermi nations  should  be  accepted  by  his  fellow^ 
workers,  they,  in  turn,  to  reciprocate  by  passing  upon  his  own  special  problems. 

In  scanning  the  experimental  work  of  the  past  year  I  have  been  impressed  by 
what  I  will  venture  to  call  its  one-sided  character.  It  will  be  noticed  that  this 
insecticide  work  is  practically  all  experiments  with  poisons  and  with  parasites,  aud  that 
it  is  very  nearly  all  horticultural.  Nothing  has  been  done  even  looking  towards  the 
use  of  apparatus  for  the  mechanical  destruction  of  insects.  Very  little  has  been 
attempted  in  an  experimental  way  for  the  benefit  of  the  farm  as  distinguished  from  the 
orchard  and  the  garden.  And,  most  serious  omibsion  of  all,  little  or  nothing  has  been 
done  to  improve  what  seems  to  me  the  great  opportunity  of  the  station  entomol- 
ogist—the opportunity  to  experiment  with  methods  of  farm  management;  with 
variations  in  the  selectiou,  distribution,  and  cultivation  of  crops;  in  the  times  of 
their  planting;  in  the  preparation  and  management  of  the  soil ;  and,  generally,  in  the 
resources  of  a  skilled  and  intelligent  agricultural  method.  Almost  anyone  so 
disposed  may  experiment  with  an  insecticide,  little  being  required  by  way  of  special 
preparation  or  facilities,  but  scarcely  anyone  not  having  laud  at  his  disposal  from 
which  no  financially  profitable  crop  is  expected  can  experiment  with  variatitms  in 
farm  management  as  aft'ecting  insects  injurious  to  the  great  farm  crops;  and  even 
with  this  advantage,  no  one  can  work  successfully  who  can  not  at  least  draw  upon 
some  store  of  agricultural  skill,  knowledge,  and  experience.  In  short,  I  would 
advise  that  from  this  time  forward  the  entomologist  and  the  agriculturist  ally 
themselves  for  a  joint  attack  on  the  great  farm  pests  by  a  carefully  studied  adjustment 
of  agricultural  methods  to  the  habits  aud  life  histories  of  the  most  destructive  insects. 
I  believe  that  the  agricultural  assistant  or  the  skilled  farm  manager  is  quite  as  likely 
to  be  a  useful  ally  of  the  economic  entomologist  as  is  the  druggist's  clerk, 

Mr.  Green,  of  Ohio,  chairman  of  the  committee  on  horticaltare,  next 
reported  for  that  committee  as  follows: 

The  committee  on  horticulture  organized  by  appointing  three  subcommittees,  viz, 
on  the  revision  of  names  of  vegetables,  on  publication,  and  on  revision  of  list  of 
originat-ors.  The  work  undertaken  in  all  these  lines  is  still  incomplete,  hence 
nothing  more  than  rate  of  progress  can  be  reported. 

The  committee  on  revision  of  names  of  vegetables  has  formulated  certain  rules 
to  be  used  in  the  naming  of  vegetables,  which  rules  will  be  read  aud  explained  by 
Professor  Goflf. 

About  two  thousand  names  of  varieties  of  vegetables  have  been  revised  in  con- 
formity with  these  rules,  but  much  remains  to  be  done  before  the  work  is  completed. 
The  object  of  the  lyork  is  to  aid  in  bringing  about  a  reform  in  vegetable  nomen- 
clature; also,  to  prevent  the  improper  naming  of  new  varieties.  If  the  various 
stations  cooperate  in  this,  considerable  influence  can  be  brought  to  bear  in  both 
directions,  particularly  in  preventing  use  of  improper  names  in  the  future. 

The  committee  on  publication  had  in  charge  the  work  of  collecting  reports  from 
different  stations  on  new  varieties  of  vegetables  and  fruits.  Inasmuch  as  many 
varieties  are  sent  to  difterent  stations  for  trial  before  dissemination,  it  has  been 
thought  best  to  collect  and  publish  reports  of  the  varieties  in  a  sx>ecial  bulletin. 
The  committee  has  not  been  successful  in  collecting  a  sufficient  number  of  such 
reports  to  warrant  the  publication  of  a  bulletin,  but  it  is  still  too  early  in  the  history 
of  many  of  the  stations  to  expect  much  completed  work  of  this  kind. 

When  the  horticultural  committee  was  first  organized  the  work  of  compiling  a  list 
of  originators  of  varieties  of  fruits  and  vegetables  was  commenced.  This  list  was 
completed  and  published,  but  the  need  of  revision  was  soon  apparent.  This  revision 
is  now  in  progress  and  will  soon  be  completed. 

A  r6sumd  of  the  horticultural  work  in  progress  at  the  various  stations  need  not  be 
here  dwelt  upon,  since  the  ground  has  been  fully  covered  in  a  publication  prepared 
last  year  by  the  committee,  • 
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Mr.  AthertoQ  then  presented  the  rei>ort  of  the  stamling  committee  on 
college  work  as  follows: 

Mr.  ChainnaD,  yonr  committee  has  no  report  to  make,  but  the  conveDtion,  of  conrse, 
is  entitled  to  a  wonl  of  expIaDation.  There  are  two  lines  that  might  have  been  fol- 
lowed in  sQch  a  report:  Firsts  we  might  have  made  a  statement  of  some  qnite 
important  changes  in  the  organization  of  the  land  grant  colleges  since  onr  last 
meeting.  In  North  Carolina,  for  instance,  the  land  grant  fnnd  has  been  taken  from 
the  nniversity,  wliich  had  it  for  several  years,  and  transferred  to  a  new  institution. 
In  South  Carolina  the  same  thing  has  been  done,  the  change  taking  effect  on  the  first 
of  the  present  month.  In  two  or  three  other  States  similar  changes  have  been  made, 
but  I  supposed  all  onr  people  understood  them  fully,  and  therefore  did  not  think  it 
worth  while  to  take  up  time  to  make  a  full  report  on  these  matters. 

Second,  we  might  have  referred  to  a  matter  which  has  occupied  the  attention  of 
the  committee,  one  about  which  we  would  have  made  a  very  full  report,  but  from  the 
iact  that  the  subject  is  the  principal  topic  in  the  report  of  the  executive  committee. 
I  refer  to  the  passage  of  the  new  Morrill  act. 

The  President  called  for  presentation  of  miscellaneous  business. 

Mr.  Jenkins  brought  before  the  Association  correspondence  with  Mr. 
Warington  and  Sir  John  Bennet  Lawes,  of  England,  with  reference  to 
a  visit  to  this  country  to  be  made  by  Mr.  Warington,  with  the  object  of 
delivering  lectures  upon  the  exi>eriments  carried  on  at  Hothamsted, 
England.     He  spoke  in  substance  as  follows : 

Sir  John  Bennet  Lawes  has  made  provision  for  the  permanent  establish- 
ment of  a  scientific  experiment  station  at  liothamsted.  By  one  condi- 
tion of  his  gift  it  is  required  that  once  in  three  years  some  one  from  the 
station  shall  deliver  in  this  country  a  lecture  or  a  course  of  lectures  on 
the  results  of  the  work  of  the  station.  Mr.  Warington  has  been  selected 
to  deliver  in  1891  a  course  of  lectures,  not  exceeding  six  in  number,  on 
the  nitrates  in  the  soil,  presenting  the  results  of  his  observations  and 
experiments.    Some  time  ago  I  received  from  him  the  following  letter : 

Ton  are  doubtless  aware  that  the  Lawes  Agricultural  Trust  has  been  constituted. 
One  provlsiou  of  the  trust  is  that  once  in  three  years  a  lecturer  shall  be  sent  to  the 
United  States  to  lecture  upon  the  Rothamsted  experiments.  The  committee  of  man- 
agement have  asked  me  to  go  next  year  as  the  first  lecturer. 

The  scheme  being  yet  untried,  it  is  important  that  we  should  be  advised  by  the 
people  in  America  as  to  what  is  best  to  be  done.  I  now  write  to  ask  your  advice  upon 
the  snbject. 

If  I  come  I  should  propose,  after  an  introductory  lecture  describing  the  Rothamsted 
experiments  generally,  to  give  an  account  of  my  own  work  while  at  Rothamsted  on 
nitrification,  denitrification,  the  nitrates  in  soils,  drainage  waters,  etc.  I  may  also  add 
a  lectare  on  the  wheat  crop.  The  lectures  wonld  not  be  less  than  six  nor  more  than 
nine. 

The  first  question  that  has  to  be  answered  I  think  is,  What  kind  of  audience  is  to 
be  addressed  T  The  audience  might  be  (a)  a  general  one,  (h)  farmers,  (o)  students  at 
agricnltnral  colleges.  The  introductory  lecture  might  be  easily  made  a  popular  one. 
Powibly  one  ov  two  of  the  other  lectures  might  have  sufficient  general  interest  to  be 
worth  giving  to  an  unscientific  audience ;  but  I  feel  that  I  can  not  do  justice  to  most 
of  the  subjects  I  wish  to  treat  of  unless  I  lecture  to  those  who  have  some  elementary 
acquaintance  with  science,  and  who  have  an  interest  in  the  questions  which  I 
discnaa.     As  you  are  well  acquainted  with  the  topics  I  propose  to  briug  forward, 
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yoa  will  be  able  to  advise  me  on  the  snbject.  It  seems  to  me  at  present  that  the 
agricultural  colleges  will  be  the  mont  suitable  places  for  these  lectures. 

If  the  agricultural  colleges  are  fixed  upon  the  questions  at  once  arise :  Which  col- 
leges? If  you  advise  lectures  to  college  students,  please  tell  me  which  are  your 
principal  colleges.  Where  would  we  find  most  agricultural  students?  Which 
are  the  most  important  centers  T  During  what  mouths  of  the  year  could  lectures  be 
conveniently  given  in  such  colleges  T  Please  do  not  confine  yourself  to  a  reply  to  the 
definite  questions  asked,  but  let  me  know  your  opinion  as  to  the  best  way  of  carrying 
out  the  provisions  of  the  trust. 

One  point  I  may  name.  1  am  not  authorized  to  go  to  any  expense  attending  the 
delivery  of  these  lectures;  expense  of  room,  lighting,  attendance,  and  advertising,  if 
any,  must  be  borne  by  those  who  attend  the  lectures. 

Harpkndbn,  Herts,  9,  22,  1890. 

I  wrote  him,  explaiuiDg  that  I  did  so  entirely  on  my  own  responsi- 
bility, not  having  had  time  to  confer  with  others,  substantially  to  this 
effect : 

The  one  audience,  it  seems  to  me,  that  can  least  afford  to  lose  your  lectures  is  the 
one  that  gathers  at  the  annual  meeting  of  the  Association  of  Agricultural  Colleges 
and  Experiment  Stations.  Each  college  and  experiment  station  in  the  country  is 
expected  to  send  one  or  more  delegates  to  this  meeting,  usually  the  president  or  direc- 
tor, and  where  the  distance  is  not  too  great,  part  of  the  working  force  also. 

The  session  continues  through  four  days,  and  if  it  were  announced  that  yon  were  to 
be  present  and  give  this  course  of  lectures  I  have  no  doubt  that  the  delegates  would 
arrange  to  remain  and  bear  the  course,  if  yon  are  physically  able  to  lecture  on  con- 
aecutive  days.  In  this  way  you  would  reach  a  center  of  education  and  investigation 
in  almost  every  State  in  the  Union,  and  would  have  an  audience  that  would  thor- 
oughly appreciate  a  technical  and  scientific  treatment  of  the  subjects  you  propose. 

The  following  is  Dr.  Warington's  reply: 

Your  letter  of  the  6th  instant  has  safely  reached  me.  The  information  you  give 
is  very  important.  I  sent  your  letter  at  once  to  Sir  J.  B.  Lawes  in  Scotland,  but  he  had 
returned  to  Rothamsted  before  the  letter  reached  him ;  it  will  be  a  day  or  two  before 
it  comes  back,  and  on  receiving  it  Sir  John  will  write  to  you  himself.  If  tho  Associ- 
ation of  Agricultural  Colleges  and  Experiment  Stations  which  you  speak  of,  is  will- 
ing that  the  lectures  should  be  delivered  during  its  meeting  at  Washington  next  year, 
no  better  course  could,  I  think,  be  proposed.  I  should  be  ready  to  lecture  every  day 
for  six  days.  After  each  lecture  an  opportunity  might  be  given,  if  so  desired,  for 
remarks  or  questions.  Will  you  kindly  bring  the  matter  before  the  Association  when 
it  meets  at  Champaign  T 

I  should  also  be  willing  to  visit  a  few  other  centers  such  as  you  have  named  and  to 
lecture  there. 

Please  tell  me  if  illustrations  by  means  of  lantern  slides  would  or  would  not  be 
desirable.  I  might  bring  lantern  slides  showing  Rothamsted  House  and  laboratory, 
and  portraits  of  Sir  John  Lawes  and  Dr.  Gilbert.  If  I  lecture  on  bacteria  they  might 
be  shown  in  the  same  way.  The  use  of  a  lantern  of  course  necessitates  a  room  that 
can  be  darkened. 

^  •  •  •  •  «  • 

Harpemden,  Herts,  10, 18,  1890. 

Sir  John  Bennet  Lawes  has  since  written  the  following : 

Mr.  Warington  has  given  me  your  letter  to  him  of  the  6th  of  October  to  answer. 
He  informed  me  ho  has  accepted  the  offer  of  the  '*  Lawes  Trust "  to  deliver  the 
first  lecture  upon  the  Rothamsted  experiment«  in  the  United  States  in  the  year  1891, 
and  has  requested  me  to  arrange  with  you,  and  those  whom  you  are  about  to  meet, 
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both  the  time  and  the  locality  of  the  lectares.  I  nnderstand  from  your  letter  that 
the  meetiDg  of  the  delegates  will  take  place  next  year  ia  the  month  of  October  at 
Washington,  and  further,  that  each  college  and  station  is  expected  to  send  one  or 
more  delegates  to  the  meeting.  It  has  always  been  oar  ambition,  and,  I  may  say,  our 
aim  and  object  to  teach  the  teachers  of  agricnlture  rather  than  the  agriculturists 
themselves,  and  I  should  consider  it  a  great  honor  and  also  a  great  compliment  if  the 
inTitation  were  sent  to  me  from  the  delegates  who  will  represent  the  stations  and 
college  of  agriculture  next  year,  requesting  that  the  lectures  upon  the  Rothamsted 
experiments  should  be  delivered  before  them  next  year.  Although  the  offer  to  l>e  the 
first  to  deliver  the  lectures  was  made  to  Mr.  Warington  some  time  ago,  his  actual 
acceptance  only  took  place  the  other  day,  and  I  have  had  no  opportunity  of  discuss- 
ing with  him  the  character  or  scope  of  his  lectures.  Should  the  proposal  I  have  made 
be  accepted,  it  would  be  desirable  that  some  one  should  be  appoint<ed  to  correspond 
with  me  in  regard  to  the  delivery  of  the  lectures.  I  have  for  the  last  year  or  two 
been  endeavoring  to  collect  and  bind  up  our  various  papers  which  have  been  pub- 
lished since  1B44.  I  have  recently  sent  a  copy  to  your  Department  of  Agriculture 
at  Washington,  and  I  hope  before  the  end  of  the  year  to  send  several  copies  to  your 
l^iding  agricultural  institutions. 

On  motion  of  Mr.  Fairchild,  of  Kansas,  this  matter  was  referred  to 
the  execative  committee  of  tbe  Association,  with  instructions  to  provide 
for  tbe  coarse  of  lectures  if  possible. 

Tbe  Secretary  read  a  letter  asking  tbe  Association  to  appoint  delegates 
to  a  congress  to  consider  the  desirability  of  a  federation  of  agricultural 
organizations  and  to  devise  a  scheme  for  one.  On  motion  of  Mr. 
Atherton  tbe  invitation  was  referred  to  a  committee  of  five  to  be 
appointed  by  tbe  president.  The  president  appointed  Messrs.  Atherton 
Faircbild  of  Kansas,  Alvord,  Flagg,  and  Scovell. 

EvENTNO  Session,  Tuesday,  November  11, 1890. 

The  meeting  was  called  to  order  by  the  president  at  8  p.  m.,  in  the 
chapel  of  the  University  of  Illinois. 

Addresses  of  welcome  were  delivered  by  Eegent  Peabody  on  behalf  of 
the  University  of  Illinois,  and  by  Hon.  O.  W.  Gere,  of  Champaign,  on 
behalf  of  the  citizens  of  Champaign. 

Addresses  in  reply  were  made  by  Mr.  Dabney,  Mr.  Brown,  and  Mr. 
Atherton^  after  which  the  annual  address  of  the  president  of  the  Asso- 
ciation was  in  order.    President  James  H.  Smart  spoke  as  follows : 

Ladies  and  Gbntlkmen  :  In  obedience  to  tbe  constitntion  of  this  Association,  I 
have  prepared  a  brief  paper  of  somewhat  professional  character.  It  is  chiefly  intended 
for  the  members  of  this  Association,  bat  I  hope  that  it  will  not  bo  wholly  nninter- 
esting;  to  oar  friends  of  this  city  who  honor  us  with  their  presence  to-night.  I  nm 
unable  to  read  my  paper,  owing  to  defective  eye-sight,  and  I  have  therefore  ventured 
to  ask  Mrs.  Smart  to  read  it  for  me. 

Mrs.  Smart  then  read  the  address  of  the  President. 

Gkntlkmen  of  thr  Convention:  I  congratalate  you  apon  the  favorable  auspices 
ander  which  we  meet  here  to-day.  The  last  academic  year  was  full  of  promise  at  its 
beginning  and  it  justified  its  promise  at  its  close.  The  reports  from  the  various  insti* 
tntions  recognized  in  this  Association  indicate  for  the  most  part  increased  prosperity. 
The  attendance  in  most  of  the  colleges  has  been  larger  than  ever  before ;  a  higher 
standard  of  excellence  has  evidently  been  maintained ;  and  in  many  instances  endow- 
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ment  fnnds  bavo  boon  largely  increased  either  by  legislative  action  or  by  private 
muni  (icon  ce. 

The  exi>eriniont  stations,  called  into  existence  scarcely  three  years  ago,  have  become 
firmly  established  and  are  already  commanding  the  confidence  of  the  people,  for  whose 
benefit  they  were  provided.  Three  years  ago  some  of  us  were  appalled  at  the  magni- 
tude of  the  problems  which  were  presented  to  as  by  the  requirements  of  the  Hatch  bill. 
Forty  or  more  stations  were  to  be  established.  Forty  or  more  directors  of  the  highest 
scientific  attainments,  of  the  widest  experience,  of  the  largest  business  capacity,  and 
of  the  most  practical  common  sense  were  to  be  selected.  Two  or  three  hundred  heads 
of  departments,  skilled  in  special  lines  of  investigation,  were  to  be  found.  Reference 
libraries  of  a  special  character  were  to  be  secured,  and  laboratories  were  to  be  fitted  up 
for  special  lines  of  work.  And  this  was  to  be  done  almost  in  a  day,  because  our  title 
to  the  money  for  the  work  was  not  made  clear  until  near  the  close  of  the  year  in 
which  it  was  to  be  spent.  Some  stations,  indeed,  had  been  already  established  and 
the  foundations  of  others  had  been  laid,  but  for  the  most  part  the  work  had  to  be 
done  from  the  beginning.  The  fact  that  so  many  competent  men  were  to  be  found 
to  take  the  various  places,  affords,  in  my  opinion,  the  highest  proof  that  the  work  in 
some  of  onr  older  agricultural  colleges  has  been  superbly  done.  It  seems  to  me  a  mar- 
vel that  the  difficulties  which  confronted  us  have  been  so  thoroughly  overcome. 

I  congratulate  you  especially  upon  the  fact  that  the  institutions  represented  in  this 
Association  have  so  commended  themselves  to  the  general  public  and  to  their  repre- 
sentatives in  Congress  as  to  secure  such  splendid  recognition  as  was  accorded  to 
them  in  the  new  Morrill  bill,  the  benefits  of  which  we  are  about  to  receive ;  and  I 
congratulate  you  also  upon  having  as  the  chairman  of  your  executive  committee  a 
man  so  thoroughly  effective  in  legislative  work,  to  whom,  as  I  believe,  more  than  to 
any  othor^  is  due  the  honor  of  securing  the  passage  of  that  act. 

While  no  bill  could  have  been  pushed  through,  under  the  circumstances,  that  was 
not  thoroughly  and  cordially  indorsed  as  one  of  great  merit,  no  bill,  whatever  its 
merits,  could  have  been  pushed  through  without  the  leadership  of  a  great  general. 

In  order  to  emphasize  the  importance  which  this  meeting  may  assume,  I  venture 
to  express  the  opinion  that  both  station  and  college  are  entering  upon  a  new  era,  and, 
as  we  may  confidently  hope,  an  era  of  great  usefulness. 

There  is  need  of  great  reform  in  the  treatment  of  the  soil,  in  the  methods  of  tillage, 
in  the  gathering  and  curing  of  crops,  in  the  selection,  care,  and  management  of  stock, 
in  the  preservation  of  the  forests,  and  in  the  general  management  of  onr  agricultural 
business.  Three  millions  of  dollars'  worth  of  crops  are  destroyed  annually'  by  insect 
ravages,  and  as  much  more  by  plant  diseases.  The  stations  will  show  that  much  of 
this  enormous  waste  can  be  prevented,  and  they  will  thus  have  an  opportunity  of 
leading  in  a  campaign  of  industrial  reform  which  will  produce  the  most  stupendous 
economic  results. 

I  do  not  doubt  that  within  a  few  years  it  will  be  generally  conceded  that  the 
stations  are  showing  that  they  are  worth  ten  times  what  they  cost,  and  that  no 
movement  of  the  general  Government  made  in  recent  years  has  been  productive 
of  so  much  good  as  the  act  which  established  them. 

Our  collegiate  departments,  too,  have  before  them  a  great  future.  They  are  leading 
and  will  still  lead  in  the  great  educational  reform  that  has  already  begun  to  sweep 
over  this  country  both  in  the  college  and  in  the  public  school.  I  believe  that  some  of 
the  principles  which  underlie  the  methods  adopted  by  the  approved  industrial  col- 
lege of  to-day  will  ultimately  prevail  in  all  colleges,  whether  classical  or  technical. 
One  of  the  most  important  of  these  maybe  stated  thus:  The  college  curriculum 
should  be  so  arranged  and  the  methods  should  be  such  that  the  student  may  receive 
much  of  his  professional  training  in  the  same  institution,  and  at  the  same  time  in 
which  he  receives  his  academic  training.  Or,  to  state  the  principle  more  accurately, 
the  methods  of  work  may  bo  such  that  a  man  may  receive  much  of  his  aca<leniic 
training  through  his  professional  training  and  thus  effect  a  tremendous  saving  both 
in  time  and  money. 
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It  iBgenf«rally  conceded  that  the  time  now  required  by  the  preparatory  school,  the 
academic  school,  and  the  professional  school  is  too  long. 

A  stadent  at  Exeter  three  years,  at  Harvard  four  years,  and  at  bis  professional 
school  three  years  will  come  ont  at  26  having  spent  |8,000  or  $10,000,  and  will  enter 
a  profession  in  which  be  can  hardly  make  for  himself  a  position  before  he  is  30. 

The  average  man  does  not  now  take  this  course,  however  desirable  it  may  be.  He 
can  not  take  it  with  safety.  It  is  taken  by  the  few  and  probably  not  the  best  few. 
The  average  man,  and  possibly  the  best  man,  takes  a  short  cut.  He  sometimes  omits 
the  professional  school,  or  more  frequently  the  academic  school,  very  often  both,  and 
sometimes,  I  am  sorry  to  say,  all  three.  He  will  continue  to  take  a  short  cut ;  he  is 
forced  to  do  so  or  remain  out  of  the  professions  altogether.  He  will  not  reniain  out, 
and  the  result  will  be  that  the  professions—and  by  the  term  professions  I  mean 
to  include  all  work  which  may  utilize  the  higher  education— the  professions  will  still 
remain  filled  with  a  large  proportion  of  poorly  equipped  men. 

The  demand  upon  the  American  colleges  is  for  a  wider,  a  better  opportunity  for 
the  man  of  average  means;  an  opportunity  to  become  well  educated,  well  disciplined, 
and  to  obtain  a  reasonable  professional  training,  so  that  ho  may  go  ont  and  prove 
that  he  not  only  knows  sojriething,  but  that  he  is  able  to  do  something,  and  this  must 
be  given  to  him  before  he  is  25. 

Can  the  time  now  generally  required  be  shortened  without  impairiug  the  efficiency 
of  the  results  f  A  study  of  the  methods  and  results  of  the  best  technical  schools  will 
answer  the  question  affirmatively.  Let  us  begin  by  an  examination  of  such  elemen- 
tary technical  schools  as  are  found  in  Chicago,  St.  Louis,  and  other  large  cities. 

The  modern  mannal  training  school  grew  out  of  the  necessity  for  better  educated 
and  more  skillful  mechanics.  The  old  apprentice  system,  now  largely  in  use  in 
England  and  until  within  a  few  years  as  largely  in  use  in  this  country,  was  found  to  be 
a  lailnre,  wasteful  as  to  time  and  destructive  as  to  morals.  It  is  plain  to  see  why  it 
was  so. 

Let  ns  study  the  old  method  a  moment.  Suppose  a  boy  enters  a  printing-office,  for 
example,  in  which  he  expects  and  is  expected  to  learn  the  trade  in  all  its  parts.  How 
does  he  succeed  f  I  once  had  occasion  to  frequent  a  printing-office  in  which  were 
employed  seven  apprentices.  The  proprietor  informed  me  that  it  would  take  them 
at  least  thj^e  years  before  they  could  become  journeymen.  They  were  to  receive  an 
average  of  30  cents  a  day  for  three  years.  I  found  that  the  boys,  although  very  busy, 
were  spending  their  time  in  net  learning  the  trade,  and,  so  far  as  I  could  learn  from 
inquiry  and  observation,  no  attempt  was  made  to  give  them  any  systematic  instruc- 
tion. They  were  engaged  for  the  most  part  in  rude  labor,  but  were  permitted  to 
•*pick  op'*  the  trade,  as  the  proprietor  expressed  it,  as  they  had  opportunity.  Now, 
this  "  picking-np  *'  process  while  it  is  possibly  profitable  for  the  employer,  is  not  the 
most  profitable  method  for  the  boys. 

It  results,  in  the  first  place,  in  waste  of  time.  This  is  bad  enough,  bnt  it  results 
also  in  making  poor  workmen.  Need  I  call  your  attention  to  the  fact  that  the  coun- 
try is  fnll  of  men  who  pretend  to  be  carpenters  and  who  are  not ;  men  who  pretend 
to  be  machinists  and  who  are  not;  men  who  pretend  to  be  pattern-makers,  molders, 
blacksmiths,  shoemakers,  tailors,  and  printers,  who  are  shabby,  incapable  workmen 
at  best  T  Who  that  has  built  a  house  docs  not  know  this  f  Tbore  is  not  a  manufac- 
turer in  this  country  who  does  not  know  it,  and  to  his  cost,  and  one  of  the  most  diffi- 
cult things  that  a  manufacturer  has  to  do  is  to  sift  out  the  few  really  good  workmen 
from  those  who  pretend  to  know  how  and  do  not.  The  engines  that  will  not  work, 
the  machines  that  wear  out,  the  houses  that  are  shabbily  constructed,  and  the  fabrics 
that  fall  to  pieces  will  attest  the  truth  of  what  I  say.  How  many  workmen  are  there 
who  take  God's  bounty  and  by  careful,  skillful,  intelligent  processes  make  the  most 
of  it?  Here  is  a  waste  surely.  But  who  could  expect  better  results  from  a  process 
80  full  of  mischieff 

A  third  result  of  the  ''picking-up"  process  comes  from  the  fact  that  it  fails  to 
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awaken  in  the  boy  a  keen  ambition,  witbont  wbicb  success  in  any  employment  is 
seldom  secnred,  bence  it  is  tbat  many  who  enter  factories  and  sbops  for  the  purpose 
of  learning  a  trade,  become  restless,  tired,  and  discouraged,  and  leave  the  business  to 
try  another,  and  thus  to  become  a  good-for-nothing  jacks-of- all-trades  or  to  Join  the 
ranks  of  the  non-prodnctives,  and  possibly  the  ranks  of  the  destructives. 

In  the  fourth  place  the  '*  picking-np"  process  has  a  moral  aspect.  Every  handi- 
craft carried  to  a  high  degree  of  excellence  may  become  a  fine  art.  There  is  no  dig- 
nity in  labor,  but  dignity  may  be  put  into  labor.  When  a  man  does  something  that 
is  fine  of  its  kind,  whatever  the  kind  may  be,  it  awakens  sentiment  in  respect  to  the 
products  of  even  the  commonest  haudicraft.  The  most  valuable  man  is  he  who  takes 
rude  material  and  produces  something  of  high  value  out  of  it,  and  who  takes  pride 
in  what  he  has  wrought. 

Some  years  ago  I  sent  out  circulars  to  employers  in  some  of  the  industries  and  in 
various  parts  of  the  country,  asking  the  following  questions: 

(1)  What  is  the  average  number  of  your  employ^  who  come  to  yon  for  the  purpose 
of  learning  the  trade  T 

(2)  How  many  of  these  remain  with  you  long  enough  to  become  journeymen  T 

(3)  Of  those  who  become  Journeymen,  how  many  succeed  in  becoming  first-class 
workmen  T 

These  were  sent  to  (1)  carpenters  and  Joiners,  (2)  pattern  makers,  (3)  molders,  (4) 
blacksmiths,  and  (5)  machinists.  From  the  replies  received,  and  they  were  numer- 
ous, I  formulated  the  following  conclusions: 

(1)  That  out  of  every  10  who  enter  a  carpenter  shop  with  the  intention  of  learning 
the  trade,  4  abandon  the  business;  of  10  pattern  makers,  2;  of  10  blacksmiths,  6 ;  of 
10  molders,  5 ;  of  10  machinists,  6. 

(2)  Of  those  who  pursue  the  business  and  become  professed  journeymen  carpenters, 
but  3  become  first-class  workmen  ;  of  10  pattern  makers,  2 ;  of  10  blacksmiths,  2^ ,  of 
10  machinists,  3^. 

We  can  now  construct  a  table  which  shows  the  number  of  boys  out  of  every  bun- 
dred  entering  each  trade  mentioned,  who  become  first-class  workmen,  viz : 

Carpenters 18 

Pattern  makers 16 

Blacksmiths , 10 

Molders 17 

Machinists 14 

being  an  average  of  15  to  each  100.  Thus  it  is  that  the  very  process  we  have  taken 
to  educate  a  boy  into  the  various  handicrafts  is  the  process  by  which  we  have  edu- 
cated him  out  of  them. 

Now  comes  in  the  manual  trainin  g  school.  It  offers  the  boy  a  good  academic  educa- 
tion for  a  period  of  say  3  years,  which  is  quite  equal  to  that  given  in  other  schools. 
It  also  ofters  him  instruction  in  the  underlying  principles  of  the  great  constructive 
trades  with  such  laboratory  practice  as  will  enable  him  to  go  from  school  and  obtain 
work  at  comparatively  high  wages.  It  is  shown  that  by  spending  2  hours  a  day  in 
one  of  these  schools  for  a  period  of  3  years  the  average  student  may  become  a  fair 
draftsman,  may  be  instructed  in  the  theory  of  pattern  making,  molding,  and  in 
machine  construction.  He  may  also  be  so  instructed  that  he  may  be  able  to  do  a 
first-class  Job  at  the  bench,  in  the  pattern  shop,  in  the  foundry,  in  the  blacksmith 
shop,  and  in  the  machine  shop.  He  knows  how  to  interpret  working  drawings  and 
can  practically  make  a  machine.  He  has  not  what  is  known  as  speed,  but  aside 
from  this  he  is  far  better  off  than  the  average  journeyman. 

It  has  been  shown  quite  conclusively  that  those  who  stand  the  highest  in  the  work- 
ing laboratories  stand  highest  in  their  academic  studies.  There  is  a  reason  for  this. 
When  a  boy  does  a  fine  thing  in  one  direction,  he  can  be  induced  to  do  a  fine  thing 
in  another  direction.  When  he  puts  two  solid  hours  into  hard  work  in  the  shops,  he 
is  prepared  to  go  to  his  room  and  study  with  a  freshness  that  enables  him  to  accom- 


41 

plish  a  great  deal  in  a  short  time.  It  is  fairly  claimed  that  the  average  student  ^ho 
spends  two  hours  in  the  shops  can  do  more  with  a  given  number  of  academic  studies 
than  one  who  does  not. 

Bet  there  is  another  reason,  one  to  which  I  wish  especially  to  call  your  attention. 
Suppose  you  ask  a  boy  to  plan  and  make  the  working  drawings  of  a  lathe  or  an 
engine,  and  then  to  make  the  patterns,  then  the  castings,  then  to  finish  and  set  up 
the  parts  and  mn  the  machine,  what  faculties  of  the  mind  are  not  brought  into  play  T 
The  complete  machine  must  be  seen  from  the  beginning  in  the  imagination.  Its  pur- 
poses mnst  be  perfectly  understood.  Part  must  be  adapted  to  part,  material  to  uses. 
Strength  and  economy  of  material  must  be  considered  ;  the  shrinkage  and  warping  of 
wood  and  iron  under  various  conditions  roust  be  considered ;  and  the  question  of  econ- 
omy mnst  be  carefully  studied.  The  manipulation  of  every  piece  at  every  stage  must 
be  understood  while  the  boy  is  making  his  drawings.  Everything  must  be  worked  out 
with  mathematical  precision.  Every  step  in  the  entire  process  has  a  very  definite 
relation  to  every  other  step.  Here  is  a  fine  field  for  the  active  exercise  of  the  mental 
faculties.  Yoo  may  be  sure  that  if  the  machine  runs,  the  thinking  has  been  clear, 
definite,  accurate.  The  mental  habits  that  are  formed  by  this  process  should  be  of 
the  highest  value.  Experience  has  shown  that  they  are  of  the  highest  value.  The 
student  in  the  manual  training  school  has  thus  become  well  educated  to  a  degree, 
and  has  become  a  skillful  worker  in  the  great  constructive  vocations. 

Now  it  we  turn  to  the  advanced  technical  schools,  such  as  are  represented  in  this 
Association,  we  shall  find  that  equally  valuable  experience  and  equally  satisfactory 
results  have  also  been  obtained  in  the  higher  departments  of  technical  instruction. 
It  is  found  possible  with  the  proper  standard  of  admission,  to  give  adequate  instruc- 
tion in  most  of  the  usual  academic  subjects  and  by  the  usual  academic  methods,  and 
in  addition,  to  afibrd  high  professional  training  and  practice  in  applied  chemistry  and 
biology,  or  in  civil,  mechanical,  and  electrical  engineering,  all  within  a  period  of  4 
yean. 

It  has  also  been  found  that  the  technical  and  professional  work  has  a  tendency  to 
enlarge,  discipline,  and  refine  quite  as  much  as  the  purely  academic  work. 

We  may  fairly  claim,  then,  that  the  technical  work  of  our  industrial  colleges 
presents  something  more  than  a  merely  commercial  aspect.  It  has  in  it  the  highest 
educational  value  and  provides  a  kind  of  discipline  not  possible  through  the  ordinary 
academic  methodSb 

Now  the  American  school  of  liberal  arts  can  not  and  ought  not  to  become  a  school^ 
of  indnstrial  arts,  but  it  can  learn  much  from  the  experience  of  the  schools  of  tech- 
nology. It  can  omit  some  of  the  lesser  subjects  in  its  academic  curriculum,  and 
ioclnde  a  part  of  the  work  that  is  now  left  to  the  professional  school.  It  might  thus 
be  found  possible  to  shorten  the  time  2  years  and  without  serious  loss.  Indeed  I  am 
more  than  half  persuaded  that  if  the  time  which  many  of  our  students  spend  in  col- 
lege society  and  politics,  and  in  various  other  outside  enterprises,  some  of  which  are 
wholly  destructive,  was  spent  in  hard  work,  4  years  would  be  quite  Eufficient  for  all 
the  academic  work  and  for  all  the  professional  work  now  required  by  both  schools. 

Throagh  modern  laboratory  methods  many  of  our  more  prominent  colleges  of  lib- 
eral arta  are  working  in  this  direction,  but  there  is  still  great  necessity  for  reform, 
especially  in  the  lesser  ones.  In  this  connection  permit  me  to  refer  you  to  a  recent 
article  by  President  Eliot,  of  Harvard,  in  which  he  advocates  the  reduction  of  the 
academic  course  to  3  years,  and  to  another  by  Professor  Shafer,  also  of  Harvard,  in 
which  he  argues,  more  wisely,  I  believe,  for  the  introduction  of  more  professional  work 
into  the  academic  course. 

There  is  room  for  all  the  better  classical  colleges  we  now  have.  They  have  done  a 
grand  work  in  the  past — they  will  do  a  grander  work  in  the  future — but  the  modern 
technical  school,  brought  into  existenoejn  obedience  to  a  popular  demand,  has  come 
to  do  a  new  work  required  by  a  new  civilization.  It  coaies  to  deal  with  a  very  dif- 
ferent man  from  the  one  who  was  born  into  the  world  50  years  ago.  Since  that  day 
the  railroad  has  come  in ;  the  dynamo  and  the  motor  have  come  in ;  the  modern  news- 
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paper  and  magazine  have  come  in ;  in  short,  the  new  industrial  age — the  scientific 
induHtrial  age— hiw  come  iu,  and  the  men  who  are  born  into  it  are  new  men  and 
require  new  treatment. 

The  modern  industrial  school  has  a  special  work  of  its  own  which  will  lead  it  into 
a  broader  and  broader  field  of  usefulness. 

What  limit  shall  bo  placed  upon  the  demand  for  men  who  can  move  things;  who 
can  design  new  appliances  for  utilizing  the  forces  of  nature;  who  can  supply  the 
material  needs  of  mankiud ;  who  can  prevent  disease ;  and  who  can  make  things 
grow  where  they  did  not  grow  before? 

The  graduates  of  our  departments  of  mechanical,  electrical,  and  civil  engineering, 
and  of  our  departments  of  applied  biology  and  chemistry  are  already  securing  rec- 
ognition. The  demand  for  them  will  be  larger  and  larger,  but  I  predict  that  our 
departments  of  agriculture— the  schools  that  do  not,  in  the  opinion  of  many,  justify 
their  existence — will  send  out  graduates  who  will  also  find  a  wide  field  of  usefulness. 

The  question  *^  Who  is  to  feed  the  coming  millions  ?  "  is,  after  all,  one  of  the  great- 
est economic  questions  of  the  day.  It  will  be  a  greater  question  in  the  future.  The 
products  of  the  earth  are  scarcely  sufficient  to  keep  us  now— not  sufficient  to  make 
us  rich,  and  the  demand  of  the  future  will  be  greater.  Who  shall  show  us  how  to 
take  hold  of  and  solve  the  tremendous  problems  connected  with  agriculture,  the 
greatest  American  industry — the  industry  upon  which  our  material  prosperity  largely 
depends?  Such  men  are  now  stepping  to  the  front,  and  the  institutions  which  are 
represented  here  to-day  are  furnishing  them.  We  may  therefore  thank  God  and  take 
courage  and  go  on. 

MoBNiNG  Session,  Wednesday,  Kovember  12,  1890. 

Tho  Association  was  called  to  order  at  9  a.  m.  by  the  President 
Mr.  Fairchild,  of  Kansas,  asked  whether  one  person  might  represent 
both  a  college  and  the  station  connected  with  it.  After  some  discus- 
sion the  Chair  decided  that  no  person  could  cast  more  than  one  vote  in 
the  general  sessions  of  the  Association  and  referred  the  question  whether 
one  person  might  represent  a  college  in  the  section  on  college  work  and 
a  station  in  other  sections,  to  the  Association. 
The  following  resolution  offered  by  Mr.  Atherton  was  adopted : 

Resolved,  That  one  person  may  have  but  one  vote  in  the  general  sessions  of  the 
Association,  though  appointed  to  represent  both  a  college  and  a  station;  but  one 
person  may  represent  a  station  in  one  section,  having  one  votC;  and  a  college  in 
another  section,  having  one  vote. 

The  Secretary  reivd  the  following  letter  addressed  to  the  President, 
by  Merrill  E.  Gates,  of  Amherst  College,  formerly  president  of  Rutgers 
College  in  New  Jersey : 

Permit  me  to  present  through  you  to  the  Association  my  resignation  as  a  vice- 
president  of  the  Association.  This  would  as  a  matter  of  course  follow  my  resignation 
of  the  presidency  of  a  State  college ;  but  I  avail  myself  of  the  occasion  to  extend 
through  you  to  my  many  friends  in  the  Association  assurances  of  the  regret  I  feel  in 
leaving  the  Association,  and  of  my  most  hearty  good  wishes  for  the  success  and  tho 
growth  of  that  noble  piece  of  popular  educational  work,  industrial,  scientitic,  and 
liberal,  which  is  intrusted  to  the  State  colleges. 

Through  my  brother  Goo<lell,  who  is  a  neighbor  of  mine  here,  I  hope  to  keep  in 
touch  with  what  is  being  done  by  these  colleges.  And  I  extend  to  the  members  of  th  • 
Association  generally  a  cordial  invitation  to  remember  me  when  they  come  to  see  thti 
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Amherst  AcrricQlttiral  College,  and  to  keep  under  kindly  and  scientific  cultivation  a 
friendship  which  to  me  has  been  most  pleasant. 
Amhkrst,  Mass.,  October  28, 1890. 

The  letter  was  referred  to  the  Secretary  with  instructions  to  send  a 
saitable  reply. 

.  Mr.  Alvord  moved  to  ame  nd  the  constitution  by  inserting  in  the  sec- 
tion relating  to  permanent  committees  the  words  "  on  college  work  ^ 
after  the  words  '*  on  chemistry  ^  and  before  the  words  "  on  entomology.'' 
The  motion  was  carried  by  a  two-thirds  vote  and  therefore  adopted. 

Tlie  committee  to  audit  the  accounts  of  the  Treasurer  reported  as  fol- 
lows through  its  chairman: 

Yoar  committee  appointed  to  take  into  consideration  the  report  of  the  Secretary 
and  Treasurer,  would  respectfully  report  that  they  have  examined  the  report  of  this 
officer  carefuUy  and  compared  the  receipts,  hilln,  and  other  papers  connected  there- 
with, and  find  them  to  he  correct. 

They  woa.ld  also  commend  the  neatness  and  arrangement,  hy  means  of  which  the 
eommittee  was  able  to  transact  its  busi  ness  in  a  very  short  space  of  time. 

In  the  line  of  our  work  we  found  that  there  were  some  stations  and  colleges  that 
had  not  yet  responded  to  the  call  made  by  the  executive  committee  of  the  Associa- 
tion, probably  from  inadvertence,  and  we  would  r  ecommend  that  the  executive  com- 
mittee give  all  such  an  opportunity  to  fall  into  line  at  this  convention. 
Bespecifnlly  submitted. 

,  c.  l.  ingkrsoll, 

Chas.  O.  Flago, 
B.  J.  Kkdding, 

Committee, 

The  report  was  adopted. 

Mr.  Harris,  assistant  director  of  the  OflSce  of  Experiment  Stations  in 
the  U.  S.  Department  of  Agriculture,  then  presented  the  following  paper 
as  provided  for  in  the  program : 

THR  AGRICULTURAL  RXPKRIMENT  STATIONS  AT  THE  WORLD'S  COLUMBIAN  EXPOSITION. 

Some  time  ago  the  Office  of  Experiment  Stations  was  called  upon  by  the  AsAmtant 
Secretary  of  Agriculture  to  prepare  plans  and  estimates  for  an  exhibit  to  illustrate 
at  the  World*8  Columbian  Exposition  the  line  of  work  in  which  the  Office  is  en^raged. 
Afler  oonsaltation  with  Dr.  Goode,  Assistant  Secretary  of  the  Smithsonian  Institu- 
tion, in  charge  of  the  National  Museum,  who  was  at  the  time  preparing  a  system  of 
classiiieation  for  the  Exposition,  the  Office  prepared  and  submitted  to  the  Assistant 
Secretary  a  scheme  which  received  his  approval.  This  provisional  scheme  it  is  my 
parpose  to  describe  to  yon  to-day. 

The  plan  provides  for  a  cooperative  experiment  station  and  Office  of  Experiment 
Stations  exhibit  in  connection  with  that  of  the  Department  of  Agriculture.  It  is 
not  necessary  to  enumerate  all  the  reasons  which  led  ns  to  recommend  a  cooperative 
exhibit,  bnt  some  of  them  may  be  rapidly  mentioned : 

(1)  Such  a  plan  will  give  a  large  number  of  the  stations  their  only  opportunity  to 
exhibit. 

(2)  Snch  an  exhibit  will  be  expected  by  many  persons. 

(3)  This  plan,  connecting  the  station  exhibit  with  that  of  the  Department  of 
Agricalture,  will  call  to  the  exhibit  the  attention  of  the  farmera  of  the  whole  country. 

(4)  This  plan,  exhibiting  the  work  of  the  stations  collectively,  will  insure  an 
unnsnally  large  and  impressive  exhibit. 

(5)  It  will  give  a  better  and  more  nearly  perfect  demonstration  of  the  enterprise. 
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It  is  not  proposed  that  this  cooporative  exhibit  shall  in  any  way  interfere  with 
exhibits  of  individual  stations,  if  desired,  in  connection  with  those  of  their  States 
or  colleges.  Moreover  it  is  believed  that  our  plan  will  not  involve  any  great  amount 
of  duplication. 

General  statement  of  plan. ^The  experiment  station  exhibit  should  be  a  unit  of 
installation  in  connection  with  the  exhibit  of  the  Department  of  Agricalture  and 
should  be  on  a  uniform  plan  contrived  and  carried  out  by  the  Department  in  cooper- 
ation with  the  stations.  In  order  to  distinguish  the  work  of  the  stations  from  thht 
of  the  Department  the  station  exhibit  should  be  in  a  room  by  itiielf.  It  should  show 
that  this  enterprise  has  been  recently  organized,  is  national  in  its  scope,  and  that 
while  the  different  sta  tions  are  carrying  on  their  work  separately  in  different  States 
they  have  definite  relation  with  the  Department  of  Agriculture  and  with  each  other 
through  the  Office  of  Experiment  Stations.  The  exhibit  should  be  so  arranged  that  the 
visitor  to  the  Exposition  will  carry  away  a  distinct  impression  of  the  importance  of 
this  enterprise,  of  the  causes  which  led  to  ita  inauguration,  and  of  its  possibilities 
in  the  future. 

Plan  for  experiment  station  exhibit,— The  exhibit  should  occupy  a  separate  room,  of 
rectangular  shape,  80  feet  wide  and  100  feet  long.  At  one  end  there  should  be  a  room 
(80  by  20  feet)  extending  across  the  entire  width  of  the  allotted  space.  Theremaiu- 
ing  space  should  be  divided  into  a  broad  central  passage,  and  ten  alcoves  arranged 
along  the  sides. 

In  the  room  at  the  end  of  the  hall  are  to  be  laboratories,  workrooms,  a  station 
library,  office,  etc.,  i.  e.  an  experiment  station  in  operation.  In  each  of  the  ten  alcoves 
is  to  be  illustrated  a  special  department  of  station  work,  e.  g.,  soils,  plant  growth, 
dairying.  Whatever  any  individual  station  contribut-es  to  these  exhibits  of  special 
lines  of  work,  should  be  labeled  so  as  to  give  due  credit  to  the  station.  In  the 
central  space  is  to  be  a  general  exhibit  of  the  stations  by  States,  including  gen- 
eral facts,  statistics,  publications,  models  and  pictures  of  buildings,  and  exhibits 
illustrating  special  lines  of  w  ork.  Here,  also,  will  be  the  special  exhibit  of  the  Office 
of  Experiment  Stations. 

THE  EXHIBIT  IN  OUTLIKB. 

(1)  The  index, — As  the  visitor  enters  the  hall  he  will  see  before  him  a  large  map 
(20  feet  square)  suspended  near  the  opposite  end  of  the  central  passage.  On  this  map 
will  be  represented  (a)  different  agricultural  regions  of  the  country  by  means  of  dif- 
ferent colors;  {h)  the  locations  of  the  stations  and  their  relations  to  other  institu- 
tions; (c)  references  by  figures  or  otherwise  to  things  exhibited  by  the  several 
stations.  By  this  means  the  visitor  will  learn  at  once  in  what  kind  of  region  any 
particular  station  Is  located  and  where  information  regarding  that  station  may  be 
found  in  this  exhibit. 

(2)  LaboratoHes,  workrooms j  7t6rary,  and  office. — The  experiment  station  in  operation, — 
The  purpose  is  to  have  here  chemical,  physiological,  and  mycological  laboratories 
equipped  with  appropriate  apparatus  and  in  charge  of  experts  who  shall  be  engaged 
in  actual  experimenting.  The  operations  of  course  will  be  comparatively  simple 
ones,  adapted  to  illustrative  purposes.  There  should  also  be  a  small,  carefully  selected 
library  of  technical  books  on  the  science  and  practice  of  agriculture  and  allied  sub- 
jects. Illustrations  of  the  best  methods  of  mailing  publications,  keeping  office  files, 
keeping  mailing  lists,  etc. 

(3)  The  alcoves, — The  plan  of  the  exhibit  in  each  of  these  would  be,  in  general,  as 
follows :  At  the  entrance  of  the  alcove  an  attractive  showpiece  illustrating  some 
striking  fact  or  process  connected  with  the  subject  of  the  exhibit  in  the  alcove. 
This  would  be  used  to  draw  attention  to  the  subject  and  to  excite  the  desire  to  study 
the  exhibit  of  the  subject  more  fully.  Within  the  alcove  would  be  cases  containing 
apparatus,  products,  models  illustrating  processes,  etc.;  wall  charts  and  diagrams 
setting  forth  in  outline  the  history  of  investigations  in  a  particular  subject,  the  pres- 
ent stat'C  of  knowledge  on  that  subject,  and  the  possibilities  of  discovery  in  that 
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line ;  photographs  of  baildiogSy  apparatos,  and  prominent  inveetigators  arranged  on 
wing  frames.  There  should  also  be  descriptive  placards  and  leaflets  of  information 
for  Yisitora.  The  general  hand-books  on  the  subject  should  be  placed  where  they 
could  be  freely  consulted  by  those  who  wish  to  spend  some  time  in  studying  the  sub- 
ject in  connection  with  the  exhibit. 

To  illastraie  what  the  exhibit  in  a  single  alcove  may  be,  let  the  subject  of  plant 
growUi  and  nutrition  be  taken.  Here,  as  the  showpiece  near  the  entrance  of  the 
alcove,  might  be  displayed  a  number  of  large  glass  jars  containing  live  plants  growing 
in  water  under  different  conditions  as  to  periods  of  growth,  kinds  of  plant  food  used, 
etc.  In  this  way  the  entire  plant,  roots,  stem  and  all,  might  be  shown  in  a  very  attract- 
ive manner.  Inside  the  alcove  might  be  shown  by  means  of  colored  diagrams,  the 
different,  processes  of  plant  growth  as  affected  by  peculiarities  of  soil,  climate,  and 
treatment.  In  cases  wopld  be  specimens  showing  different  stages  of  growth,  chemical 
composition  of  plants  at  different  periods  of  growth,  or  apparatus  used  in  experiments 
on  plant  growth.  Pictures  of  distinguished  investigators  in  this  line,  and  of  appa- 
ratus which  conld  not  be  conveniently  shown  otherwise  might  be  arranged  on  wing 
frames  as  described  above.  Charts  would  give  in  a  brief  and  striking  manner  much 
information  regarding  the  progress  of  investigation  in  this  line.  There  should  also  bd 
a ''  primer"  on  plant  growth  and  nntrition,  with  practical  suggestions,  to  be  distrib- 
uted to  visitors.  On  a  table  conveniently  arranged  for  reference  should  be  a  small 
collection  of  the  best  general  and  special  treatises  on  this  subject.  Any  good  work 
which  Americans  have  done  in  this  line  should  be  clearly  brought  out,  and  the 
possibilities  of  making  this  a  useful  line  of  investigation  by  our  stations  should  be 
enforced.  Of  course  a  thorough  system  of  interesting  and  instructive  labels  would 
be  indispensable. 

Again,  take  the  alcove  devoted  to  soils.  Here  may  be  illustrated  the  classification 
of  BoiiSy  their  chemical  composition,  the  methods  of  chemical  and  physical  analysis, 
apparatus  used  in  studying  soils,  e.  ^.,  soil  thermometers,  lysimoters,  models  illus- 
trating systems  of  drainage,  irrigation,  and  tillage,  etc. ;  the  results  obtained,  some 
of  the  diOSonlties  of  forecasting  crops  by  soil  analysis,  and  the  scope  and  importance 
of  the  work  to  be  done  in  soil  investigation.  The  possibilities  of  an  exhibit  in  this 
line  will  be  seen  when  we  remember  this  alcove  would  include  such  subjects  as  the 
ehemistry,  geology,  and  physics  of  soils,  drainage,  irrigation,  tillage,  etc. 

There  will  be  no  lack  of  interesting  subjects  to  illustrate  in  the  various  alcoves. 
The  great  difficulty  will  be  to  make  the  best  selection  from  so  great  a  variety  of  good 
things.  The  number  of  different  alcoves  should  not  be  so  large  as  to  make  the 
exhibit  monotonous  and  wearisome.  It  is  thought  that  ten  subjects  will  be  as  many 
as  it  is  desirable  to  include  in  this  exhibit.  Among  the  subjects  thought  of  as  appro- 
priate and  interesting  may  be  mentioned  soils,  fertilizers,  seeds,  plant  growth  and 
nntrition,  feeding  stuffs  and  feeding,  dairying,  silos,  etc. 

The  exhihit  of  individual  Btationa  in  the  central  pMsage  should  be  arranged  by  States 
and  include  (1)  the  publications  of  the  stations  in  the  different  States;  (2)  views  of 
their  buildings,  charts  describing  their  history,  lines  of  work,  and  important  results 
of  their  investigations;  and  (3)  such  collections,  illustrating  improved  products  and 
processes,  apparatus,  etc.,  as  when  taken  together  will  show  the  wide  range  of  sta- 
tion work  in  its  extension  throughout  the  entire  country.  This  exhibit  should  be 
arranged  along  this  central  passage  so  that  the  visitor  as  he  passed  from  one  end  of 
the  room  to  the  other  would  take  in  at  a  glance  the  distinctive  features  of  the  several 
stations  and  thus  get  a  general  idea  of  the  scope  of  experiment  station  work,  its 
variety,  and  what  each  station  is  contributing  to  the  enterprise. 

Opportunity  should  be  afforded  (by  means  of  tables  or  desks  and  chairs)  for  the 
thorough  study  of  a  station's  work. 

It  is  hoped  that  it  may  be  found  practicable  to  have  at  the  Exposition  at  all  times 
a  certain  nomber  of  experts,  selected  in  turn  from  all  the  various  stations,  who  may 
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be  iu  attendance  in  the  Exposition  ball  and  increase  tbe  edncational  value  of  tbo 
exhibit  by  explanations,  demonstrations,  and  lectures. 

To  recapitulate,  the  exhibit  should  be  a  unit  by  itself.  It  should  consist  of  (1) 
a  central  exhibit  of  the  work  of  cacli  station  arranged  by  States;  (2)  alcove 
exhibits  by  topics;  (3)  an  experiment  station  in  operation;  (4)  lectures,  explana- 
tions, pamphlets,  and  labels. 

Of  course  such  an  exhibit  is  impossible  without  the  cooperation  of  the  stations. 
About  two  years  remain  for  preparation.  Of  these,  fully  one  will  be  needed  for  the 
development  of  detailed  plans.  It  must  first  be  decided  whether  the  stations  care  to 
enter  into  any  plan  for  a  cooperative  exhibit.  It  is  hoped  that  this  Association  may 
feel  itself  competent  to  take  such  action  as  will  justify  the  Office  of  Experiment  Sta- 
tions in  energetically  entering  upon  its  work,  aud  that  the  Association  will  appoint 
the  n^essary  committees  to  act  with  the  Office. 

At  the  conclasion  of  this  paper,  Mr.  Peabody,  Regent  of  the  Univer- 
sity of  Illinois,  invited  the  Association  to  take  a  recess  for  a  few 
moments  to  attend  the  chapel  service. 

On  motion  of  Mr.  Atherton,  the  consideration  of  the  paper  presented 
by  Mr.  Harris  was  made  the  special  order  for  4  o'clock  of  the  same  day, 
and  on  motion  of  Mr.  Hadley  the  Association  took  a  recess  of  20  minates. 

At  10:30  the  Association  reassembled. 

Mr.  Peabody.  I  wonid  like  to  announce  that  arrangements  have 
been  made  to  provide  accommodations  for  those  who  desire  to  go  from 
here  to  Chicago  to  visit  the  Fat  Stock  Show.  The  State  board  of 
agriculture  will  very  highly  esteem  a  visit  from  this  body. 

On  recommendation  of  the  executive  committee  as  a  committee  on 
order  of  business,  the  Association  adjourned  to  allow  opportunity  for 
meetings  of  the  permanent  committees. 

Afternoon  Session,  Wednesday,  November,  1890. 

The  Association  was  called  to  order  at  2:15  p.  m.  by  the  President. 

Mr.  Alvoed.  According  to  tlio  program,  this  afternoon  from  2  until 
5:30  is  to  be  devoted  to  the  general  session  of  the  Association.  It  is 
true  that  according  to  the  requirements  of  the  constitution  we  are  to 
consider  topics  of  a  somewhat  special  character  to  be  presented  by  the 
X)ermauent  committee  on  horticulture,  but  it  is  the  evident  intent  of  the 
constitution  that  these  meetings  should  be  attended  by  all  the  delegates 
of  the  convention.  But  notwithstanding  this,  and  the  fact  that  the 
program  provides  what  is  deemed  sufficient  time  for  meetings  of  the  per- 
manent committees,  some  of  these  committees  are,  as  I  am  informed, 
in  session  at  this  moment  I  suggest  that  a  messenger  be  sent  by  the 
President  to  inform  these  committees  that  they  are  sitting  unconstitu- 
tionally, and  to  request  all  delegates  to  come  to  the  general  session;  and 
I  further  suggest  that  the  President  read  to  such  delegates  a  constitu- 
tional lesson  if  that  seem  necessary.  It  certainly  was  intended  when 
the  constitution  directed  that  at  least  two  of  the  permanent  committees 
should  each  year  present  topics  before  the  Association  in  general  ses- 
sion, that  all  persons  attending  the  convention  should  be  present  to 
listen.    The  agriculturists^  chemists^  and  entomologists  have  a  right 
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to  be  beard  iu  their  tnni,  aiid  it  is  only  proper  tbat  they  should  listen 
when  other  committees  present  matters  of  interest  and  importance. 

Mr.  Alvord  for  himself,  but  disclaiming  to  act  for  the  executive  com- 
mittee, moved  that  a  messenger  be  appointed  to  request  the  attendance 
of  persons  attending  sessions  of  permanent  committees.  The  motion 
was  carried  and  the  President  requested  the  Secretary  to  courteously 
notify  the  chairmen  of  the  various  committees  in  session  tbat  the  con- 
vention was  ready  for  business  and  awaiting  their  attendance. 

Mr.  Atherton,  chairman  of  the  committee  appointed  to  consider  tlie 
qaesUon  of  a  representation  of  the  Association  in  the  proposed  pan- 
agricnltnral  association  or  convention,  asked  leave  for  his  committee  to 
meet  at  3  o'clock,  daring  the  general  session  of  the  Association,  stating 
that  this  would  be  a  convenience,  but  that  he  hoped  the  request  would 
be  denied  if  thought  likely  to  be  a  bad  precedent.  On  motion  of  a  dele- 
gate, the  request  of  Mr.  Atherton  was  granted. 

Mr.  Alvord  reported  from  the  committee  on  credentials  that  30  States 
were  represented  by  105  delegates  and  other  persons  in  attendance,  and 
that  these  persons  represented  72  colleges  and  experiment  stations  and 
the  U.  S.  Department  of  Agriculture  (see  p.  15). 

Mr.  Goff  spoke  as  follows  on  ^^The  work  of  the  experiment  stations 
in  the  reform  of  vegetable  nomenclature:'' 

I  had  supposed  that  Professor  Bailey  would  treat  this  snbject,  aud  I  was  not  iuformed 
otherwise  UDtU  after  I  had  arrived  here.  I  will  ^ive  a  brief  report  of  the  work  of 
the  committee  on  this  reform,  appointed  at  the  Columbus  meetiug  of  horticulturists 
more  than  a  year  ago. 

One  of  the  thinn^  which  it  seemed  desirable  for  tbe  oomniittee  to  uudortake  was 
the  simplifying  of  the  names  of  vegetables.  All  of  you  who  have  given  any  atteu- 
tion  to  the  snbject  know  that  the  nomenclature  of  the  vegetables  is  iu  bad  condi- 
tion. The  American  Agricnltnral  Society  has  undertaken  a  revision  of  tbe  names 
of  fmite,  aud  the  committee  has  undertaken  a  similar  revision  of  the  names  of  vege- 
tables. The  committee,  in  its  work,  has  acted  upon  the  principle  that  **  a  name  is 
bestowed  upon  any  plant  solely  for  the  purpose  of  designating  if  In  other  words 
it  has  endeavored  to  make  every  name  as  short  aud  simple  as  possible,  aud  yet  avoid 
confasioo.  It  has  been  thought  best  in  this  list  to  keep  separate  all  names  which 
have  been  independently  applied  to  varieties,  aud  therefore  no  attempt  hiis  been 
made  to  determine  synonyms.  The  Ave  rules  adopted  by  this  committee,  govuruing 
the  form  of  the  names  and  forming  the  basis  of  all  changes,  are : 

(1)  The  name  of  the  variety  should  consist  of  a  single  word  or  at  most  of  two 
words.  A  phrase,  descriptive  or  otherwise,  is  never  allowable.  (2)  The  ranie  should 
not  be  superlative  nor  bombastic.  (3)  If  a  grower  or  dealer  has  procured  a  now 
select  strain  of  a  well-known  variety,  it  shall  be  legitimate  for  him  to  use  his  own 
name  in  connection  with  the  establishment  of  the  variety.  (4)  When  persoual  names 
are  g^ven  to  varieties,  titles  should  be  omitted.  (5)  The  term  hybrid  should  not  be 
Qsed,  except  in  those  rare  instances  in  which  the  variety  is  known  to  be  of  hybrid 
origin. 

It  is  impossible  to  make  all  pablished  names  of  vegetables  conform  to  the  above 
roles,  which  are  of  necessity  ideal,  designed  to  control  the  making  of  new  names 
rather  than  for  the  reformation  of  old  ones.  The  committee  has  made  all  changes 
thoughtfully,  and  yet  it  is  aware  that  its  work  may  be  often  open  to  objection.  In 
such  eaaes  it  desires  the  advantage  of  any  honest  criticism.  In  the  application  of  the 
pode,  many  minor  rules  have  been  drawn,  but  there  are  many  instances  in  which  no 
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mle  or  precedent  coald  apply  and  purely  arbitrary  decisions  were  necessary.  The 
following  minor  rales  will  explain  the  attitude  of  the  committee: 

(1)  In  all  the  revision  the  committee  has  simply  modified  the  existing  names;  no 
new  words  have  been  introduced.  (2)  So  far  as  practicable,  it  has  selected  for  the 
proper  name  the  one  most  important  word  in  each  customary  appellation.  (3)  There 
has  been  no  attempt  in  the  name  to  give  credit  or  honor  to  any  person;  the  purpose 
of  the  name  is  to  designate  the  plant  and  all  other  considerations  are  extraneous.  If 
the  originator  or  introducer  desires  to  associate  his  name  with  his  product,  the  proper 
way  is  to  give  the  plant  simply  his  name,  omitting  the  burden  of  atljectives.  (4)  In 
proper  names  the  possessive  case  has  been  omitted,  and  the  name,  if  allowed  to 
remain,  stands  in  apposition  or  as  an  adjective.  The  only  departure  from  this  rule  is 
in  the  case  of  new  strains  of  old  varieties  (see  rule  3  in  code).  Thus  in  }}eas,  Laxton*B 
FroUfio  becomes  Laxton  Prolifio,  Here  the  personal  name  would  have  been  dropped 
altogether,  only  that  the  term  prolific  is  so  much  used  and  abused  that  it  means 
nothing  by  itself;  and  to  have  used  the  personal  name  alone  would  have  added  con- 
fusion because  there  are  several  other  Laxton  peas.  (5)  The  word  aeedlingf  which 
is  meaningless  in  this  connection,  is  always  dropped  and  the  personal  name  attached 
to  it  becomes  the  name  of  the  variety.  (6)  In  the  case  of  a  few  old  varieties  which 
are  now  little  grown,  it  has  not  seemed  worth  while  to  attempt  to  revise  the  name. 
An  example  has  been  fouud  in  President  Garfiel^s  Tomato,  which,  it  is  to  be  hoped, 
will  be  forgotten  before  any  new  name  could  be  learned.  (7)  All  descriptive  adjec- 
tives have  been  omitted  whenever  the  change  would  not  be  likely  to  lead  to  confusion. 
In  some  cases,  however,  three  of  these  adjectives  must  be  retained  in  order  to  distin- 
guish the  variety,  as  Dtvarf  Bound  Purple  and  Large  Bound  Purple  egg-plants.  Dwarf 
and  large  are  necessary  to  distinguish  the  varieties  from  each  other,  round  is  neces- 
sary to  distinguish  both  from  the  Long  Purple,  and  purple  distinguishes  them  from 
the  Long  White,  (8)  In  phrases  which  could  not  be  shortened  to  a  word,  the  connec- 
tion is  usually  dropped  or,  in  rare  cases,  the  phrase  is  transposed:  First  in  ike  Market 
has  been  made  First  Market  and  Champion  of  America  becomes  American  Champion, 

The  committee  is  aware  that  its  labor  is  largely  self-imposed  and  that  it  is  in  no 
manner  dictatory ;  but  if  it  shall  succeed  in  inspiring  *'  brevity,  accuracy,  and  good 
taste  in  the  naming  of  vegetables  *^  in  the  future  it  will  have  done  enough. 

Mr.  Alvobd.  I  would  like  to  inqaire  whether  it  is  proposed  to  pub- 
lish this  revised  list. 

Mr.  GoFF.  It  has  been  published,  but  I  believe  not  officially.  .  Mr. 
Green  will  know. 

Mr.  Gbben.  It  has  not  been  published  oflficially  because  there  is 
much  more  work  that  ought  to  be  done  on  it,  but  we  wish  it  so  pub- 
lished when  complete.  This  is  simply  a  report  of  progress  which  we 
make  in  order  to  call  the  matter  to  general  attention,  as  the  list  may  be 
of  use  even  now.  It  should  be  noticed  that  the  committee  has  not 
attempted  to  carry  its  reform  into  the  domain  properly  belonging  to 
the  agriculturist.  Nothing  has  been  done  in  regard  to  the  names  of 
varieties  of  corn  and  wheat. 

Mr.  Alvobd.  Has  the  committee  included  potatoes  t 

Mr.  Gbeen.  It  has. 

Mr.  Alvobd.  I  suggest  that  this  list  when  revised  should  be  used 
by  the  stations  and  colleges  generally,  and  that  the  list  when  com- 
pleted or  advanced  far  enough  to  be  useful  for  temporary  purposes, 
should  become  the  property  of  the  Association  to  be  incorporated  in  these 
proceedings  or  iu  some  special  publication.    It  will  then  be  recognized 
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as  having  the  authority  of  this  body.  If  it  appears  simply  in  a  period- 
ical connected  with  our  work  it  will  not  have  the  same  effect,  notwith- 
standing the  fact  that  one  of  the  leading  workers  in  horticulture  is  the 
editor. 

Mr.  Atwateb.  Allow  me  to  say  that  if  the  Office  of  Experiment 
Stations  can  be  of  use  in  the  dissemination  of  a  matter  of  this  sort  it 
will  gladly  offer  its  services. 

Mr.  Alwood.  This  committee  has  done  its  work  most  faithfully,  and 
the  result  of  its  labors  is  of  great  importance  not  only  to  the  station 
horticnltarists,  but  to  all  workers  in  horticulture  throughout  the 
eonntry.  I  wish  to  indorse  the  views  of  Major  Alvord  in  regard  to 
the  desirability  of  having  the  report  published.  I  therefore  move  that 
the  report  of  this  committee  and  the  revised  list  be  printed  officially 
and  distributed  through  the  Office  of  Experiment  Stations  at  the  earliest 
possible  date. 

The  motion  was  adopted. 

Mr.  Massey.  I  would  like  to  ask  whether  this  committee  proposes  to 
deal  with  the  question  of  synonyms.  It  seems  to  me  very  desirable  that 
it  do  so,  as  great  confusion  exists  in  regard  to  synonymous  names  for 
vegetables. 

Mr.  Gbeen.  That  work  was  not  given  to  this  committee.  Its  work, 
however,  is  preparatory  to  the  subject  of  synonyms,  as  a  revised  list  of 
the  sort  that  the  committee  is  preparing  is  necessary  for  intelligent 
work.  This  committee  did  not  feel  authorized  to  deal  with  this  ques- 
tion nor  capable  of  doing  so.  No  three  persons  could  do  all  the  work 
required.    It  will  be  a  long,  tedious  work,  requiring  cooperation. 

Mr.  Lyon.  The  work  of  this  committoe  is  like  that  undertaken  by  the 
American  Agricultural  Society,  which  has  had  great  trouble  arising 
from  the  fact  that  its  action  has  not  been  generally  followed.  Indeed, 
nurserymen  universally  use  the  old  names  and  great  confusion  follows. 
I  wish  to  inquire,  therefore,  whether  this  committee  has  any  reason  to 
hope  for  better  results  from  this  work. 

Mr.  Gbeen.  We  can  not  compel  anyone  to  use  our  list,  but  it  is  a 
matter  of  convenience  to  the  horticulturists  of  the  stations  to  have  such 
a  list,  and  if  they  will  use  it  we  think  that  some  progress  will  be  made 
towards  a  reform.  We  do  not  expect  that  seedsmen  will  at  once  take 
it  up,  but  by  persevering  we  hope  to  bring  them  to  adopt  our  views, 
and  I  feel  confident  that  many  will  do  so  soon.  The  greatest  trouble 
will  arise  in  cases  where  a  seedsman's  name  and  trade-mark  has  been 
cat  out. 

Mr.  Green,  of  Ohio,  being  called  upon,  presented  the  following  paper 
on  "  Methods  of  work  in  variety  testing :  ^ 

Variety  teeting  Ib  by  no  means  a  difficalt  kind  of  experlmenlal  work,  and  yet  bat 
JiUle  has  been  done  by  the  stations  tbat  shows  a  mastery  of  the  subject.  This  arises 
largely  from  a  misconception  of  the  ends  to  bo  attained.  It  is  a  mistake  to  suppose  that 
a  botanical  study  of  yarieties  completes  the  task.  It  is  well  to  stnd^y  varieties  from 
a  botanical  standpoint,  and  to  arrange  them  into  groups  or  classes  for  convenience 
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in  order  to  deterinine  synoayms,  but  this  is  merely  the  begioDing  and  not  tbe  end  of  tfae 
work.  It  is  the  road  along  which  every  one  must  travel  who  wonld  make  a  variety 
test  of  any  class  of  plant<s.  This  road  ends  in  the  field  or  garden,  where  a  conclu- 
sive demonstration  must  be  given  before  the  task  is  completed.  The  problem  is  not 
only  to  determine  characteristics  of  varieties,  but  to  demonstrate  the  existence  of 
those  characteristics  as  well.  On  the  other  hand,  a  satisfactory  field  test  of  varieties 
can  not  be  made  without  a  preliminary  study  of  characteristics,  mainly  from  a  botani- 
cal staiKlpoiut.  One  can  not  read  until  he  learns  the  alphabet.  The  A  B  C  in  this 
case  means  a  thorougli  knowledge  of  the  varieties  with  which  one  is  working. 
After  this  knowledge  is  gained,  and  not  before,  comes  the  comparative  and  decisive 
field  test.  In  fact,  one  must  become  an  expert  in  varieties  before  he  can  test  them. 
He  must  know  them  as  well  or  better  than  a  botanist  does  species,  or  the  gardener 
does  his  pets.  He  must  study  varieties  not  only  to  learn  what  they  are,  but  what 
they  are  good  for ;  in  fact,  must  take  the  utilitarian  standpoint  of  view  with  tbo 
farmer  and  gardener. 

A  variety  trial  can  not  be  made  in  a  single  season  by  any  but  an  expert,  because 
the  ground  can  not  be  covered  iu  that  time.  Even  if  one  trial  were  conclusive  it 
takes  several  season^  to  work  up  to  it.  When  this  preliminary  study  is  concluded 
and  the  work  with  any  cl'iss  of  plants  is  to  be  commenced,  the  first  thing  to  do  is  to 
reduce  the  list  to  the  smallest  possible  dimensions.  The  mistake  of  the  novice  is  to 
make  the  list  of  varieties  as  long  as  possible.  This  is  proper  and  essential  in  pre- 
liminary work,  but  in  a  comparative  test  too  many  varieties  overtax  the  observer, 
and  in  a  report  distract  the  attention  and  confuse  the  reader.  Synonymous  sorts 
must  be  rejected,  also  those  that  are  similar,  unless  the  design  is  to  show  their  simi- 
larity. Old  varieties  that  have  been  discarded  and  new  ones  not  known  to  tbe 
public,  unless  of  uncommon  merit,  must  be  thrown  out. 

Varieties  that  are  not  well  fixed  and  are  known  to  be  variable,  have  no  place  in  a 
comparative  test,  as  tbey  are  likely  to  obscure  results  and  to  bring  discredit  upon 
the  whole  work.  The  best  or  leading  varieties  of  all  classes  of  plants  show  but  little 
variation.  One  or  more  of  these  should  be  selected  as  a  standard  for  comparison  in 
each  trial  of  varieties.  Further  selection  is  to  be  governed  by  the  end  iu  view,  but 
the  fewer  the  number  of  varieties  the  better.  Seldom  will  the  list  need  to  exceed 
ten  for  any  one  class  of  plants,  and  less  than  that  number  is  better  than  more,  even 
though  a  seeming  sacrifice  must  be  made. 

There  is  danger  in  attempting  to  cover  too  much  ground  in  variety  work,  not  alone 
by  including  too  many  species  aud  varieties,  but  in  endeavoring  to  make  too  many 
comparisons  at  one  time.  In  nearly  all  experimental  work  there  is  danger  of  being 
drawn  aside  from  the  line  of  investigation  first  proposed,  and  in  variety  testing  the 
temptation  is  peculiarly  strong  because  it  scorns  so  easy  to  cover  just  one  point  more, 
and  we  are  apt  to  persuade  ourselves  that  it  ought  to  be  done. 

If  varieties  are  to  be  compared  as  to  earl  iu  ess,  one  and  sometimes  more  are  taken 
as  standards,  and  such  others  are  added  to  the  list  as  may  bo  required  to  carry  out 
the  object  in  view.  In  the  same  manner  comparative  productiveness  or  any  other 
quality  is  determined.  In  each  case  difiVirent  standards  of  comparison  are  used,  and 
a  new  list  of  varieties  taken. 

If  one  character  or  quality  iu  the  various  varieties  is  compared  and  studied  at 
a  time,  the  work  is  simple  aud  easy,  but  it  becomes  complicated  and  difficult  just 
in  proportion  as  the  number  of  characters  investigated  is  increased.  If  one  under- 
takes to  gather  data  from  which  to  compile  a  table  of  varieties  giving  date  of 
ripen ingi  size,  weight,  etc.,  he  is  apt  to  have  his  vision  obscured  by  the  multiplicity 
of  objects  before  him.  He  sees  nothing  clearly,  and  of  courbo  can  not  make  a  clear 
presentation  of  the  facts  observed.  There  is  force  in  concentration  and  weakness  in 
diffusion. 

The  particular  point  upon  which  to  concentrate  must  be  determined  with  care,  for 
it  is  usdess  to  expeud  energies  upon  the  elucidation  of  something  that  is  well  known, 
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or  that  which  no  one  cares  to  know.  The  investigator  mast  he  ahle  to  look  at  the 
matter  from  the  same  standpoint  as  tbe  practical  cultivator  of  the  soil  before  he  can 
see  what  is  to  be  done.  If  he  finds  nothing  of  special  importance  that  requires  to  be 
investigated,  then  there  is  nothing  for  him  to  do.  He  would  as  well  do  nothing  as  to 
compare  and  rei>ort  upon  varieties  in  a  general  way  without  bringing  out  and  show- 
ing clearly  specific  points  of  difference  and  resemblance.  When  practical  men  are 
asking  **  Which  is  the  earliest  variety  of  strawberry  f  Which  is  the  latest  f  Which  is 
the  best  for  forcing?  Which  is  the  best  pollenizerf  What  varieties  of  the  various 
fruits  are  best  for  evaporating,  shipping  or  storing  f  What  varieties  of  corn  are  best 
suited  for  silage?  What  varieties  of  wheat  have  the  stiffest  straw  J"  and  numerous 
other  specific  questions,  it  shows  that  there  are  some  difiicult  problems  in  variety 
work,  and  what  questions  should  be  investigated. 

As  has  been  indicated,  the  kind  of  information  that  is  wanted  is  not  general,  but 
specific.  This  is  the  place  where  the  practical  man  halts  and  wavers.  It  takes  him 
but  a  short  time  to  work  up  to  this  point,  but  it  often  requires  a  long  and  costly 
effort  to  get  beyond  it.  Uo  realizes  his  needs,  but  is  unable,  as  quickly  as  he  would 
like,  to  gain  the  knowledge  from  experience.  Not  only  this,  but  without  the  requi- 
site training  there  are  few  minds  so  constituted  as  to  be  able  to  sift  and  weigh 
evidence  and  to  decide  what  constitutes  proof. 

The  experiment  station  worker  may,  from  inexperience,  fail  to  see  what  specific 
questions  are  to  be  answered  concemiug  varieties.  The  practical  man  can  state  the 
problem,  and  it  remains  for  the  trained  observer  to  give  clear  and  conclusive  demon- 
strations. The  answering  of  these  specific  questions  is  what  really  constitutes 
variety  testing.  Do  one  thiug  at  a  time  and  that  thoroughly,  is  the  only  successful 
method  in  Tariety  work.  There  is  one  class  of  experimental  work  that  naturally 
falls  in  the  line  indicated.  In  cases  where  plants  are  subjected  to  different  methods 
of  treatment,  as  in  work  with  fungicides,  insecticides,  and  in  varied  methods  of  cul- 
tivation, there  arises  the  question  as  to  unlike  effects  upon  varieties.  The  same  is 
true  of  plant  diseases.  Unfortunately,  the  importance  of  this  matter  has  in  many 
ca^es  been  overlooked  or  ignored,  but  work  of  this  nature  can  not  be  considered 
complete  nnlil  the  effect  of  varied  treatment  is  noted  for  all  of  the  most  important 
varieties.  The  primary  conception  of  such  work  is  not  a  variety  test,  but  that 
necessarily  becomes  a  part  of  it. 

As  an  illustration,  some  experiments  in  transplanting  onions  and  radishes  have 
been  conducted  during  the  last  two  seasons.  The  crop  was  doubled  by  this  method 
of  treatment  with  some  varieties  of  onions,  while  others  showed  but  little  gain ;  hence 
a  variety  test  was  necessary  before  the  result  could  be  announced.  Experience  with 
radishes,  celery,  strawberries,  and  other  crops  has  been  similar.  In  each  case  the 
experiments  in  special  culture  were  incomplete  without  the  accompanying  variety  test. 
It  is  well  known  that  applications  made  to  the  leaves  of  plants  do  not  act  alike  upon 
all  varieties  of  the  same  species,  nor  are  all  affected  alike  by  plant  diseases. 

The  variety  specialist  will  readily  determine  how  far  it  is  necessary  to  extend 
observations  in  this  direction,  and  where  work  involving  special  treatment  of  plants 
does  not  come  under  his  supervision  his  aid  will  not  only  save  useless  labor,  but 
will  enhance  the  value  of  that  which  is  done  by  others. 

The  determination  and  demonstration  of  variety  characteristics  mnst  in  most  cases 
be  made  by  actual  field  trials. 

This  leads  to  the  consideration  of  an  important  matter  in  variety  testing,  namely, 
the  size  of  the  plats.  For  a  preliminary  study  it  makes  but  little  difference  what  size 
of  plat  is  used.  When  the  number  of  varieties  runs  up  into  the  hundreds,  as  is  often 
the  case,  the  plat  mnst  necessarily  be  small,  often  containing  but  a  few  plants  of  each 
variety.  In  field  tests  of  varieties  some  new  elemebts  enter  into  the  problem  which 
render  small  plats  inadmissible.  Plants  of  some  viirieties  show  a  marked  individu- 
ality that  vitiates  results  if  small  plats  are  used^  It  is  not  nncommou  to  find  a 
hill  of  potatoes  that  yields  twice  as  much  as  another  hill  in  the  same  row.    Some 
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strawberry  plaots  show  ripe  berries  several  days  before  others  of  the  same  variety  along 
side.  These  individual  differences  may  produce  marked  variations  in  small  plats, 
but  have  less  and  lesa  effect  as  the  number  of  plants  is  increased.  Varieties  are  not 
all  equally  well  fixed ;  some  vary  more  than  others  ;  hence  a  comparison  where  but 
few  plants  are  used  is  far  less  trustworthy  than  where  number  is  sufficient  to  dis- 
tribute the  effect  of  variability.  It  has  been  argued  that  small  plats  are  less  liable 
to  be  affected  by  inequalities  in  fertility  of  the  soil  than  large  plats.  This  may  be 
true  and  it  may  not.  In  most  fields  there  are  small  areas  of  higher  or  lower  fertility 
than  the  surrounding  parts,  caused  by  a  stump  rotting  away,  or  a  tree  having  been 
overturned,  or  other  causes  that  are  unknown.  These  inequalities  of  limited  areas 
seriously  affect  small  plats,  often  greatly  increasing  or  diminishin/r  the  yield,  as  the 
case  may  be.    These  spot  variations  have  but  little  effect  upon  large  plats. 

The  results  obtained  in  plat  work  must  be  stated  in  terms  familiar  to  those  for 
whom  the  work  is  intended.  To  tell  a  practical  man  how  many  pounds  of  potatoes 
were  dug  from  ten  hills  does  not  convey  to  him  the  same  meaning  as  to  state  the 
yield  in  bushels  per  acre.  If  he  learns  that  the  rate  per  acre  was  obtained  by  the 
use  of  a  large  multiplier  his  confidence  in  the  work  is  shaken  and  he  may  ridicule 
that  which  he  would  admire  and  use  if  it  were  done  in  what  he  would  call  the 
common-sense  way.  The  practice  of  estimating  yields  is  a  dangerous  one,  yet  with 
small  plats  it  must  be  done  or  the  results  can  not  be  presented  in  a  manuer  that  is 
satisfactory  to  the  ordinary  farmer  or  gardener.  The  best  plan  is  to  reduce  the  num- 
ber of  plats  and  increase  the  size,  so  that  in  making  reports  small  multipliers  can  be 
used  or  none  at  all.  The  nearer  that  ordinary  field  practice  can  be  followed  the 
more  satisfactory  will  be  the  results  to  both  the  experimenter  and  his  constituents. 

Duplication  of  plat  work  is  recognized  by  all  as  essential,  but  whether  it  is  better 
to  confine  the  duplicates  to  one  locality  or  to  carry  on  the  work  upon  different  soil  is 
an  open  question.  On  the  one  hand  it  is  argued  that  the  work  can  be  carried  on  much 
better  if  it  is  all  under  one  management  than  if  widely  separated  and  intrusted  to 
different  parties.  The  experience  in  Ohio  has  been  that  it  is  hard  to  find  men  who 
can  give  sufficient  time  to  such  work  and  bring  to  bear  the  requisite  ability.  Many 
to  whom  seed  or  plants  are  sent  do  not  report,  and  those  that  do  overlook  very  many 
important  details.  We  have  had  some  very  fair  reports,  but  many  others  that  could 
not  be  used  for  want  of  details  or  evident  inaccuracies.  With  the  very  greatest  of 
care  in  selecting  men  for  such  work,  only  a  small  per  cent  will  give  reports  of  suffi- 
cient value  to  warrant  publication.  Possibly  with  more  careful  supervision,  such  as 
could  be  given  if  frequent  visits  were  made  to  those  with  whom  the  work  was 
intrusted,  satisfactory  results  could  be  obtained  in  this  manner.  The  argument 
is  used  that  varieties  vary  so  much  on  different  soils  that  they  can  not  be  tested 
satisfactorily  in  any  other  manner.  There  is  Just  enough  truth  in  this  belief  that 
varieties  vary  according  to  the  soil  to  make  it  dangerously  false.  Fortunately  this 
is  not  true  of  all  varieties,  particularly  not  of  the  best.  A  variety  test  conducted 
simultaneously  in  different  localities  has  less  added  value  on  that  account  than  it  is 
commonly  supposed  to  have.  It  may  be  more  convincing  to  most  people  and  for 
this  reason  is  possibly  worth  the  extra  cost  if  properly  conducted. 

It  is  best  in  all  experimental  work  to  conduct  it  in  such  a  manner  that  it  will  have 
the  confidence  of  the  people  and  be  convincing,  but  accuracy  and  thoroughness  must 
not  be  sacrificed,  for  ic  is  not  worth  while  to  try  to  convince  the  people  of  something 
that  is  not  true. 

Variety  testing  can  not  be  put  into  incompetent  hands  with  any  more  safety  than 
other  work.  It  requires  the  skill,  patience,  judgment,  in  short  all  the  trained  faculties 
of  an  expert  to  carry  it  on  properly.  An  intelligent  farmer  or  gardener  can  meet  the 
requirements  in  part,  but  not  wholly.  The  work  must  be  laid  out  and  fully  explained 
to  him,  its  progress  watched,  and  the  possible  errors  carefully  guarded  against.  If 
it  is  necessary  to  concentrate  upon  a  definite  point  in  variety  tests  carried  on  at  the 
station,  it  is  still  more  essential  when  put  into  the  hands  of  those  who  lack  experience 
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in  saeh  work.  The  work  of  a  practical  man  is  more  to  be  tmsted  than  his  conclu- 
sions, bat  he  ought  not  ya  be  left  to  himself  in  work  that  is  to  be  used  for  publica- 
tion. The  chemist,  botanist,  and  entomologist  may  pi^t  certain  work  into  the  hands 
of  the  practical  man  for  yerification,  but  hardly  more  than  that.  Why  the  scientific 
worker  can  not  intrust  more  than  this  to  the  practical  man  is  evident  from  the  fact 
that  he  has  had  no  training  in  such  work.  So  far  as  the  execution  is  concerned  the 
practical  man  would  be  better  fitted  to  carry  on  variety  tests  than  strictly  scientific 
work,  bat  his  conclusions  wohld  be  unsafe  in  both  cases.  If  variety  work  is  put  into 
other  hands  than  those  connected  with  the  station,  it  should  be  for  verification  only. 
The  plan  of  having  a  few  substations  in  different  parts  of  each  State,  controlled  by  the 
central  station  and  in  the  hands  of  trained  ol>servers,  has  proven  satisfactory  in  some 
cases.  No  doabt  it  will  in  all  where  properly  managed.  At  least  it  is  much  superior 
to  the  plan  of  sending  seeds  and  plants  out  indiscriminately. 

This  paper  Is  not  intended  as  a  plea  in  defense  of  variety  testing,  but  the  opinion 
may  be  o£fered  that  if  such  work  deserves  to  be  continued  by  the  stations,  methods 
must  be  carefully  studied.  Like  all  other  work  it  must  stand  on  its  merits.  It  is 
too  soon  yet  to  say  how  much  merit  may  be  put  into  such  work,  but  those  who  have 
given  the  matter  the  most  attention  say  that  the  case  is  not  hopeless. 

A  DELEGATE.  The  reader  referred  with  great  terseness  to  the 
importance  of  obtaining  conditions  as  nearly  as  possible  like  those  of 
fi^ld  cultare.  It  seems  to  me  we  can  not  be  too  careful  in  this  matter. 
In  some  investigations  in  regard  to  soil  moisture,  I  found  a  difference 
of  4  per  cent  between  the  amounts  of  water  in  the  middle  and  in  the 
edge  of  a  naked  strip  of  2  feet  left  between  plats  of  oats  10  feet  broad, 
from  which  it  may  be  inferred  that  there  was  a  considerable  difference 
between  the  amounts  of  water  in  the  margin  and  in  the  middle  of  the 
plats.  The  yield  from  the  edge  of  the  plats  was  from  28  to  38  per  cent 
larger  than  that  for  the  interior.  It  seems  to  me  best,  therefore,  in  order 
to  eliminate  disturbing  influences  which  we  are  unable  to  estimate  with 
any  degree  of  exactness,  to  make  our  tests  upon  small  areas  selected 
from  large  fields. 

Mr.  Alwood.  After  eight  years' experience  in  variety  testing,  I  have 
come  to  the  conclusion  that  results  obtained  from  plats  are  not  to  be 
relied  upon,  and  have  adopted  the  following  method : 

I  lay  off  a  field  of  sufficient  width  to  give  me  plats  of  the  size  I  desire 
by  taking  one,  two,  or  more  rows  running  clear  across  it.  This  allows 
cultivation  across  the  plats,  and  as  no  bare  spaces  are  left,  avoids  the 
difficulties  mentioned  of  by  the  last  speaker. 

Mr.  CxTBTis.  1  have  very  little  faith  in  variety  testing,  and  I  would 
like  to  ask  Professor  Green  whether  it  is  true  that  varieties  which  prove 
best  in  Illinois  will,  as  a  general  rule,  prove  best  for  all  other  States 
having  practically  the  same  latitude  and  conditions. 

Mr.  Gbeen.  I  am  willing  to  answer  that  question  in  the  affirmative 
as  a  nearly  general  statement.  There  are  exceptions,  but  they  occur 
nsaally  in  the  case  of  those  varieties  which  are  unreliable  anywhere. 

Mr.  Cttbtis.  We  have  in  Texas  many  nurserymen  pushing  varieties 
on  the  market  who  make  a  point  against  Northern  dealers  on  the  ground 
that  the  varieties  from  other  sections  are  uncertain  because  not  tested 
in  our  climate. 
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Mr.  Green.  Climate  certainly  caases  variations  in  crops,  bnt  climate 
bas  very  different  effects  upon  different  plants,  tf  he  strawberry,  for 
instance,  is  quite  uniform  in  different  latitudes. 

A  prominent  nurseryman  in  talking  witb  me  said  that  variations  due 
to  climate  furnished  nurserymen  a  convenient  hole  to  crawl  out  of  when 
one  was  needed.  They  are  continually  sending  out  varieties  about 
which  they  know  little,  which  may  prove  to  be  good  or  may  prove  to 
be  bad,  and  in  the  latter  case  it  is  convenient  to  lay  the  fault  to  the 
climate  and  soil. 

Mr.  Alwood.  I  agree  with  Mr.  Green  in  the  main. 

Mr.  Massey.  I  have  no  reason  to  disagree  altogether  with  Mr. 
Green's  statements,  but  we  know  that  there  are  differences  in  the  samb 
varieties  grown  with  different  climates. 

Mr.  Gbben.  That  we  will  admit. 

Mr.  Massey.  For  instance,  the  St.  Atlas  strawberry  is  not  of 
sufficient  value  to  make  it  conspicuous  as  a  market  crop  in  eastern 
M<iryland,  but  in  North  Carolina  it  is  accepted  on  all  hands  as  a  most 
valuable  variety. 

The  fruit  which  upon  test  proves  itself  bad  and  worthless  m 
one  place  will  almost  always  be  worthless  everywhere.  The  soil  has, 
however,  a  good  deal  to  do  with  certain  fruits,  and  particularly  with 
strawberries.  I  am  of  the  opinion  that  moisture  supply  has  much  to  do 
with  the  success  of  the  strawberry,  more  than  either  the  climate  or  soil. 

Mr.  ALWOOD.  1  think  Professor  Massey's  selection  of  the  strawberry 
as  an  illustration  is  particularly  unhappy,  as  the  strawberry  doe^  bet- 
ter under  a  wide  range  of  latitude  and  climate  than  almost  any  other 
fruit. 

A  Delegate^  I  agree  with  Professor  Green  in  the  main,  but  his 
statement  that  the  so-called  best  varieties  are  the  most  reliable  is  not 
in  accordance  with  ray  experience.  In  the  case  of  the  cabbage  those 
varieties  admitted  to  be  the  finest  when  grown  under  the  best  condi- 
tions are  notoriously  variable  and  unreliable  when  grown  under  ordi- 
nary conditions.  It  seems  to  me  safe  tcT  say  that  the  more  highly 
developed  a  variety  becomes  the  more  susceptible  it  will  be  to  variable 
conditions. 

Me.  Bubrill.  I  want  to  emphasize  Mr.  Green's  statement  of  the 
necessity  of  great  care  in  variety  testing.  The  first  thing  thought 
of  by  Tom,  Dick,  or  Harry  when  he  decides  to  make  experiments  in 
agriculture  or  horticulture  is  to  find  out  whether  red  apples  do  bettor 
than  yellow  apples,  or  something  of  that  kind.  If  his  work  is  to  be  of 
any  benefit,  it  must  be  critical,  given  the  best  of  attention,  and  expert 
through  and  through,  otherwise  the  results  will  be  of  no  value  what- 
ever. I  believe  much  of  the  matter  published  in  this  line  has  been 
worse  than  nothing,  because  it  is  misleading.  In  this  work,  we  must 
raise  our  ideas  of  exactness  so  that  our  conclusions  when  obtained  shall 
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be  real  conclasions.  Our  work  must  be  so  thorough  that  once  done  it 
will  leave  nothing  more  to  be  done. 

Mr.  BEDDiNa.  I  judge  that  most  of  the  speakers  have  had  in  mind 
only  vegetables.  In  Georgia  the  testing  and  imf^roving  of  varieties 
of  cotton,  sweet-potatoes,  and  to  a  less  extent  Indian  com,  arc  of 
greatest  interest.  The  cotton  States  are,  of  course,  most  interested  in 
cotton.  This  furnishes  a  wide  and  useful  field  of  investigation,  and  if  we 
are  to  come  into  a  general  discussion  on  the  present  subject  I  hope  that 
those  interested  in  this  particular  line  of  work  will  give  us  what  infor- 
mation they  can.  We  are  making  a  series  of  cotton  tests.  It  seems  to 
OS  important  that  the  work  for  the  first  year  should  be  preliminary, 
having  as  its  particular  object  the  development  of  seed  to  be  used  in 
further  experiments.  I  am  of  the  opinion  that  in  testing  a  given 
variety  all  the  seed  used  should  be  grown  on  the  same  stalk,  fertilized 
alike,  and  in  other  respects  grown  under  the  same  conditions. 

Mr.  Fbeab.  We  should  bear  in  mind  the  fact  mentioned  by  Professor 
Green,  but  not  dwelt  upon,  that  varieties  are  adapted  to  different  pur- 
poses and  to  particular  climatic  and  soil  conditions,  and  when  we  test 
varieties  we  should  remember  that  the  same  treatment  is  fair  only  when 
applied  to  varieties  especially  selected  with  reference  to  their  adapta- 
tion to  the  conditions  under  which  the  test  is  made.  It  seems  to  me 
that  we  can  improve  our  varieties  very  much  if  we  take  this  point  into 
consideration,  although  it  is  very  difficult  to  do. 

Mr.  Alwood.  I  should  like  to  suggest  to  the  chemists  that  in  con- 
nection with  this  work  of  variety  testing  by  the  horticulturists  there  is 
a  field  for  them.  What  is  it  that  makes  one  plant  more  susceptible  to 
certsun  influences  than  anotherf  What  is  it  that  makes  one  plant  more 
hardy  than  anotherf 

Mr.  Alvobd.  One  of  the  objects  of  bringing  matters  from  the  stand- 
ing committees  into  the  general  session  is  to  make  possible  their 
discQSsion  in  all  their  bearings.  The  Maryland  Station  has  done 
much  work  and  spent  much  money  in  variety  testing  which  has  been 
worthless  and  has  season  a(ter  season  seemed  more  confusing  in  its 
resnl ts.  We  should  do  less  work  and  do  it  more  thoroughly  after  the  most 
careful  preparation  and  planning.  At  our  station  we  have  decided  to 
take  up  one  thing,  the  tomato,  and  do  the  most  thorough  work  x>08sible 
upon  it.  During  the  last  two  years  a  vast  amount  of  work  has  been 
done  by  our  horticulturists  with  80  or  90  varieties  of  tomatoes  in  field 
comparison,  and  laboratory  tests  have  been  carried  on  in  a  compre- 
hensive manner  by  our  chemist.  I  judge  from  reports  that  similar 
work  has  been  done  in  other  places. 

It  seems  to  me  very  important  to  bring  about  cooperation  in  this 
work.  If  New  Jersey  and  Maryland  are  to  occupy  themselves  with  the 
tomato,  let  them  work  closely  together  and  confine  themselves  to  that 
line,  leaving  the  cabbage  to  the  cabbage  States.  We  have  been  talk- 
ing for  3  years  of  cooperation,  but  very  little  has  been  done,  and  it  is 
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time  we  should  come  down  to  basiness  and  actually  do  some  coSpera- 
tive  work.  A  large  part  of  our  work  for  the  last  2  or  3  years  seems  to 
me  to  have  been  a  waste  of  time  and  money,  necessary  perhaps  in  the 
early  years,  but  showing  the  great  need  of  close  cooperation  in  the 
work  of  vadely  testing  of  small  frnits,  vegetables,  and  field  crops. 

Mr.  Atwater.  It  seems  to  me  that  Major  Alvord  has  hit  the  nail  on 
the  head  as  squarely  as  can  be  done.  Looking  over  the  work  of  the 
experiment  stations,  as  it  is  my  duty  to  do,  I  have  been  most  forcibly 
impressed  with  the  need  of  more  cooi>eration,  and  although  I  can  not 
claim  to  be  an  authority  in  horticulture,  this  need  has  seemed  to  me  to 
be  especially  great  in  the  work  of  variety  testing. 

May  I  be  permitted  to  make  a  suggestion  T  The  agricultural  produc- 
tioa  of  the  United  States  is  one-sided.  Our  products  contain  an  excess, 
for  the  puri)06es  of  animal  and  man,  of  the  fats,  and  too  little  of  the 
nitrogenous  compounds.  We  are  producing  extra  fat  swine  and  very 
fat  beef.  One  reason  for  this  fact  is  that  our  great  staple  crop,  com, 
is  relatively  i)oor  in  nitrogen  and  therefore  tends  to  produce  fat  in  the 
animals  to  which  it  is  fed.  What  shall  be  done  T  Two  things.  First) 
encourage  the  use  of  plants  rich  in  nitrogen ;  second,  develop  a  nitrog- 
enous variety  of  corn.  I  think  such  a  variety  can  be  bred  by  careful 
selection.  Is  it  not  possible  that  by  selecting  a  variety  comparatively 
rich  in  nitrogen,  taking  seed  from  the  ears  which  show  the  largest 
nitrogen  content,  and  following  this  process  through  many  generations 
we  may  eventually  obtain  a  variety  of  corn  suited  to  our  needs  T  I 
throw  out  this  suggestion  to  specialists  in  this  line  of  work  in  the  hope 
that  they  will  consider  this  subject  and  agree  with  me  that  something 
can  be  done. 

On  motion  of  Mr.  Alvord,  it  was  ordered  that  10  minutes  be  devoted 
to  miscellaneous  business  and  reports,  and  that  then  the  general 
session  be  closed  in  order  to  give  opportunity  for  meetings  of  the 
permanent  committees. 

Mr.  Sanl)orn,  for  the  committee  appointed  to  take  into  consideration 
the  recommendations  of  the  executive  committee,  reported  as  follows : 

(1)  That  the  Association  authorize  and  direct  its  executive  committee  to  request 
each  agricultural  college  to  contribute  $25,  and  each  experiment  station  $10,  to  be 
applied  to  tlie  liquidation  of  present  indebtedness  and  the  expenses  of  the  Associa- 
tion for  the  coming  year,  and  urge  upon  said  institutions  the  importance  of  making 
these  contributions  early  in  the  year  1891. 

(2)  That  no  college  or  station  shall  have  a  membership  in  the  Association  or  enjoy 
its  privileges  until  it  has  made  contribution  to  its  funds. 

(3)  That  it  is  the  sense  of  this  Association  that  the  Office  of  Experiment  Stations  of 
the  Department  of  Agriculture  can  be  and  should  be  of  assistance  to  the  several 
stations  of  the  country,  by  the  preparation  of  indexes  to  station  bulletins;  by  the 
purchase  of  periodicals;  by  the  preparation  of  special  record  books ;  by  keeping  a 
record  of  applicants  for  positions  at  the  stations,  together  with  their  recommenda- 
tions, and  of  stations  desiring  workers;  and  in  general  by  becoming  in  part,  in  the 
interest  of  the  economy  of  both  funds  and  time,  what  it  has  by  some  been  designated, 
a  clearing-house  for  the  common  interests  of  the  stations,  whenever  common  interests 
can  be  advantageously  served. 
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We  respectfally  reqaest  of  the  honorable  Secretary  of  Agricnltare  a  consideration 
of  the  interest  involved,  and  if  the  purpose  is  foandjeasil^lfi^jhe  issuance  from  the 
t^fli(H^"6r  BLpwrlllium  SluUuuu  uf  a  cireulor  defipia}^  the  directions  in  wlifch  asHislaDce  ^ 
can  be  given  and  requesting  a  statement  of  the  needs  of  the  stations  in  the  field  out-  ( 
Mn^J!_ 

(4)  This  Association  hereby  directs  its  execntive  committee  to  call  its  next  annual 
meeting  at  or  near  the  time  and  place  designated  by  the  American  Association  for 
the  Advancement  of  Science  for  its  annual  meeting,  and  that  the  secretary  of  the 
Association  be  directed  to  most  respectfully  request  the  several  associations  in  the 
coantry  engaged  in  the  development  of  agricultural  science  to  hold  their  annual 
meetings  in  such  connection  with  the  several  associations  meeting  at  the  time  speci- 
fied that  those  interested  may  attend  the  meetings  of  each  of  the  associations  In 
question. 

It  should  be  sfated  that  one  member  of  the  committee,  Mr.  Plumb,  did  not  agree 
with  the  majority  in  regard  t-o  the  fourth  article  of  this  report.  Mr.  Plumb  stated 
that  he  objected  to  the  fourth  recommendation  because  he  thought  it  desirable  for 
the  Association  to  hold  its  meetings  as  often  as  possible  at  an  agricultural  college  or 
experiment  station. 

Mr.  Sanborn  called  attention  to  the  fact  that  for  a  large  nnmber  of 
persons  attendance  at  the  meetings  of  the  Association  involved  a  long 
journey  and  a  considerable  outlay  of  money;  that  a  large  number 
desired  to  attend  both  this  Association  and  the  American  Association 
for  the  Advancement  of  Science,  and  that  this  conid  be  done  in  very 
few  cases  unless  the  place  and  time  of  meeting  were  the  same. 

Mr.  Fiurchild,  of  Kansas,  said  that  by  adopting  the  plan  outlined  in 
the  fourth  recommendation  of  the  committee,  persons  attending  this 
Association  would  be  able  to  take  advantage  of  the  reduction  in  rail- 
road fares  obtained  through  the  agency  of  the  larger  association. 

The  first  paragraph  of  the  report  was  read  and  adopted. 

The  second  paragraph  was  read  and  it  was  moved  and  seconded  that 
it  be  adopted. 

Mr.  Bedding  moved  to  amend  by  inserting  the  words  *^  in  arrears  " 
after  the  word  ^^  station,"  making  the  resolution  read,  <<That  no  college 
or  station  in  arrears  shall  have  membership,"  etc  The  motion  was 
seconded. 

The  President  remarked  that  some  stations  were  in  arrears  becanse 
no  meetings  of  their  board  of  directors  had  been  held  since  the  assess- 
ments on  them  had  been  made.  He  thought  there  was  a  disposition 
on  the  part  of  most  of  the  colleges  to  pay,  and  thought  it  would  be  a 
matter  of  regret  if  any  were  cut  off  from  membership  because  their 
governing  boards  had  not  been  called  together  in  special  session.  He 
said  there  might  be  some  which  had  paid  their  assessments  for  a 
number  of  years  but  were  in  arrears  at  the  time. 

Mr.  Turner  stated  that  he  had  received  no  notification  of  the  last 
assessment  upon  the  institution  he  represented  until  a  very  short  time 
ago ;  that  he  had  then  sent  his  personal  check  to  the  treasurer  because 
the  bill  could  not  be  paid  from  the  college  treasury  until  approved  by 
the  trustees. 

Mr.  Sanborn  stated  that  these  facts  had  been  considered  by  the 


4 


58 

committee  and  had  led  them  to  prefer  the  second  article  as  reported, 
and  that  the  committee  had  further  thought  the  obligations  to  several 
individuals  incurred  durng  the  last  winter,  so  honorable  and  so  binding 
upon  the  members'  of  the  Association  that  the  amendment  would  be 
unnecessary. 

The  amendment  was  withdrawn. 

Professor  Armsby  read  the  following  article  from  the  constitution 
and  urged  that  the  resolution  would  be  unconstitutional : 

At  any  rej;alarly  called  meeting  of  the  Association  each  college  established  ander 
the  act  of  Congress  approved  July  2,  1862,  and  each  experiment  station  established 
nnder  State  or  Congressional  aathority,  and  the  Department  of  Agriculture,  shall  be 
entitled  to  one  delegate. 

Mr.  Curtis  moved  to  amend  the  report  by  striking  out  paragraph  2. 

The  President  stated  that  the  motion  before  the  house  was  to  adopt 
the  paragraph,  and  that  in  order  to  accomplish  Mr.  Curtis's  object  the 
l>ending  motion  should  be  voted  down  or  laid  upon  the  table. 

Mr.  Curtis  doubted  whether  colleges  had  a  legal  right  to  pay  the 
assessments  made. 

Mr*  Atherton  thought  both  the  resolution  and  Mr.  Curtis's  proposi- 
tion went  too  far ;  that  the  importance  of  the  matter  under  consideration 
should  be  authoritatively  urged  upon  delinquents  by  the  executivecom- 
mittee  in  the  name  of  the  Association,  and  suggested  that  the  motion  to 
adopt  be  voted  down  and  the  executive  committee  instructed  to  make 
an  urgent  representation  to  the  colleges  and  stations  in  arrears  of  the 
work  of  the  Association  and  the  necessity  for  contributions. 

Mr.  Sanborn  said  the  committee  believed  the  resolution  recommended 
would  be  of  great  use  in  strengthening  the  hands  of  the  executive  com- 
mittee, and  of  the  presidents  and  directors  of  the  delinquent  colleges 
and  stations  in  obtaining  from  their  governing  boards  the  necessary 
appropriations  to  discharge  their  obligations  to  the  Association.  He 
thought  no  institution  could  honorably  expect  representation  unless  it 
bore  its  share  of  the  expenses. 

Mr.  Porter  asked  what  part  of  the  Hatch  act  or  of  the  act  of  1862 
authorized  governing  boards  to  make  the  appropriations  necessary. 

Mr.  Curtis  said  he  was  embarrassed  by  the  question  raised  by  Mr. 
Porter,  but  appreciated  the  force  of  Mr.  Sanborn's  statement,  that  each 
institution  was  in  honor  bound  to  bear  its  share  of  the  expenses.  He 
objected,  however,  to  anything  which  seemed  like  an  attempt  to  drive 
members  into  an  honorable  course,  and  believed  that  if  the  treasurer 
called  attention  to  the  condition  of  the  treasury  delinquent  institutions 
would  find  some  way  to  pay  their  dues.  He  therefore  moved  that  the 
motion  before  ad  op  red  lie  upon  the  table.  The  motion  was  seconded 
and  adopted  by  an  ayes  and  noes  vote  of  27  to  9. 

The  third  paragraph  was  then  read  and  after  remarks  of  approval  by 
Mr.  Atwater  and  others,  was  adopted. 

The  fourth  paragraph  was  then  read. 
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Mr.  Atherton.  Do  I  understand  this  resolation  to  apply  to  next 
year  only  or  to  all  future  meetings  T 

The  President.  To  next  year  only. 

Mr.  Scott.  In  order  that  we  may  vote  intelligently,  I  desire  to  say 
that  it  is  my  purpose  to  invite  the  Association  to  meet  next  year  at  the 
Ohio  State  University  and  the  Ohio  Agricultural  Experiment  Station. 

Mr.  TnoRNE.  I  wish  to  second  the  invitation  most  heartily. 

Mr.  Jenkins.  I  have  a  very  decided  preference  for  meeting  in  the 
West  and  not  in  connection  with  the  American  Association  nor  at  the 
same  time.  While  I  should  appreciate  the  instruction  and  pleasure 
attendant  upon  meeting  with  that  body  of  scientific  men,  it  seems  to 
me  that  we  should  lose  by  such  an  arrangement  more  than  we  could 
gain.  We  meet  for  business  purposes.  We  would  waste  our  forces  in 
combining  with  any  other  association.  There  would  be  too  many  ways 
in  which  time  might  be  employed.  For  myself  I  should  much  prefer 
to  bear  the  extra  expense  of  making  separate  trips  to  the  different 
meetings.    [Applause.] 

Mr.  Massey.  I  am  authorized  to  request  this  Association  to  meet 
next  year  in  Ealeigh,  North  Carolina.  The  selection  of  this  place 
would  solve  all  difficulties,  for  those  who  desire  to  attend  both  meetings 
could  do  scat  very  trifling  expense. 

Mr.  Sanborn.  It  was  not  proposed  by  the  committee  that  the  meet- 
ings of  the  two  associations  should  occur  npon  the  same  days.  If  the 
meeting  of  the  American  Association  was  held  in  the  third  week  of 
August  our  meeting  could  be  held  in  the  second  or  fourth  week. 

Mr.  PL.UMB.  This  Association  has  recommended  the  stations  to  send 
to  its  meetings  as  many  of  their  workers  as  possible.  If  we  meet  in 
August,  which  is  a  very  busy  time,  but  few  station  workers  will  be 
able  to  attend.  Moreover,  as  that  time  falls  in  the  college  vacation 
quite  a  number  of  college  men  will  be  in  Europe  or  in  other  places,  from 
which  they  can  not  come  to  the  meeting.  Furthermore,  if  the  meeting 
be  held  in  connection  with  that  of  the  American  Association  business 
will  not  be  transacted  with  celerity  and  but  poor  attention  will  be  given 
to  it. 

Mn  AL.VORD.  As  the  suggestion  under  discussion  originated  with  the 
executive  committee,  allow  me  one  word.  The  original  plan,  intended 
to  apply  to  next  year  only,  contemplated  holding  the  meetings  of  all 
the  associations  which  members  of  this  Association  would  like  to  attend 
at  some  one  place,  that  place  to  be  Washington,  and  the  time  to  be  so 
arranged  that  no  two  meetings  should  conflict.  It  was  thought  that 
this  would  tend  not  to  diminish  attendance,  but  to  increase  it  largely, 
and  to  afford  facilities  which  could  not  be  obtained  in  any  other  way. 
Furthermore,  our  action  will  not  fix  the  date  or  place  of  the  convention 
absolutely,  for  the  constitu  tion  reserves  the  final  decision  of  th is  matter  for 
later  action  by  the  executive  committee.  The  fact  that  one  other  associ- 
ation in  which  many  of  us  are  interested  is  to  meet  in  Washington 
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may  not  be  suflBcient  to  lead  us  to  meet  there,  but  if  it  should  prove 
that  three  or  four  associatious  which  many  of  us  are  likely  to  attend 
next  year  meet  iu  Washington  on  consecutive  weeks  or  days  it  will  be 
well,  as  the  executive  committee  thought,  to  fix  the  time  and  place  of 
our  meeting  so  that  our  Association  can  cooperate  in  a  general  meet- 
ing. I  understand  that  one  member  of  the  executive  committee  has 
already  suggested  in  correspondence  with  Professor  Warington,  of 
Eothamsted,  England,  that  the  convention  would  next  year  meet  iu 
Washington. 

Mr.  Sanborn.  We  have  never  had  a  representative  from  the  Pacific 
Coa«t.  I  think  the  plan  would  bring  representatives  from  California, 
Washington,  and  Oregon. 

Mr.  Jenkins.  The  statement  that  it  is  not  intended  to  hold  our  meet- 
ing at  the  same  time  with  other  associations  quite  changes  my  views. 
But  there  is  one  other  matter  which  we  need  to  consider,  the  tem- 
perature of  the  city  of  Washington  in  August. 

Mr.  Scott.  If  you  want  a  comfortable  temperature  in  the  middle  of 
August,  come  to  Columbus.  You  can  run  over  to  the  American  Asso- 
ciation at  Washington  in  a  night. 

Mr.  Atwatee.  I  have  spent  the  larger  part  of  two  Augusts  in  Wash- 
ington, and  I  have  sufiered  less  from  heat  there  than  I  did  at  Philadel- 
phia or  Indianapolis  in  attendance  upon  meetings  of  the  American 
Association. 

Mr.  Thorne.  Is  it  not  worth  considering  that  this  arrangement  would 
give  us  good  railroad  rates  T 

Mr.  Massey.  There  will  be  very  little  difficulty  in  getting  cheap  rates 
to  Raleigh. 

Mr.  Hadley.  New  Mexico  has  been  expecting  this  Association  to 
meet  in  Santa  F6  next  year — a  good  place,  halfway  between  the  Atlan- 
tic and  the  Pacific. 

Mr.  Atherton.  The  plan  of  meeting  in  Washington  every  second 
year  has  seemed  to  me  and  to  others,  as  I  know,  a  good  one,  for  the  rea- 
son that  it  would  bring  together  men  from  all  parts  of  the  country  to 
that  city  where  they  might  be  in  consultation  with  the  Departments  of 
the  Government,  and  with  members  of  the  two  Houses  of  Congress 
when  legislation  might  be  pending  or  when  questions  afi!ecting  us  might 
be  before  Congress.  But  this  proposition  does  not  afford  us  this  advan- 
tage, as  the  meeting  is  to  be  held  not  in  November  or  December,  when 
Congress  is  in  session,  but  in  August  I  agree  perfectly  with  Professor 
Plumb  that  the  Association  has  done  its  best  work,  except  the  business 
done  at  Washington  with  reference  to  matters  of  legislation,  at  the 
meetings  held  at  the  stations.  And  I  must  beg  to  say  tbat  if  our  friend. 
Professor  Atwater,  had  been  in  Washington  during  the  session  of  the 
legislative  committee  last  summer,  he  would  have  found  it  hot  enough. 
For  the  present  and  until  we  get  well  upon  our  feet,  lam  very  strongly 
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inclined  to  think  that  we  shall  do  better  to  pursae  our  own  coarse,  meet 
in  oar  own  places  and  in  oar  own  time. 

Mr.  Cjlute.  It  seems  to  me  that  the  gentleman  who  has  Jnst  spoken 
has  struck  the  key  note.  Oar  Association  meets  for  work  for  which  our 
colleges  and  experiment  stations  pay  our  expenses.  It  seems  to  me 
that  if  we  go  to  Washington  in  August,  a  time  when  there  will  be 
a  great  deal  of  interest  and  a  great  deal  of  excitement  there,  we  shall 
accomplish  bat  little. 

Mr.  Abmsbt.  I  desire  to  call  the  attention  of  the  convention  to  the 
following  provision  of  the  constitution : 

The  executive  committee  shaU  determine  the  time  and  place  of  the  meeting  of  the 
Association. 

Of  course  the  Association  is  competent  to  determine  the  place  of 
this  meeting.  But  I  wish  to  suggest  that  this  matter  should  not  be  so 
definitely  fixed  that  in  the  case  of  some  unforeseen  combination  of 
circamstanrees  the  executive  committee  may  not  have  power  to  act 

Mr.  Sakbobn.  The  resolution  is  only  an  expression  of  the  sense  of 
the  conveution.  If,  in  the  judgment  of  the  executive  committee  August 
proves  to  be  an  undesirable  time,  the  executive  committee  will  still  have 
power  to  determine  a  time  and  place. 

On  a  vote,  the  fourth  paragraph  of  the  report  of  the  committee  was 
lost    • 

Kansas  City,  Missouri,  and  Fort  Collins  and  Denver,  Colorado,  were 
suggested  in  addition  to  the  place  mentioned  before  as  pla(;es  of  meet- 
ing. 

After  some  discussion,  Mr.  Atherton  moved  that  the  entire  matter  of 
time  and  place  fye  left  to  the  executive  committee.  Mr.  Northrop,  in 
seconding  the  motion,  gave  the  Association  an  invitation  to  meet  at 
Minneapolis,  Minnesota. 

The  motion  was  carried  by  a  vote  of  31  to  15. 

Mr.  Dabn£T.  I  move  that  the  executive  committee,  in  preparing  the 
program  for  the  next  convention,  provide  for  a  session  one  day  longer 
than  the  present  one.  My  reason  for  this  motion  is  that  the  permanent 
committees  have  not  had  time  to  transact  their  business.  Some  of  them 
have  had  bat  one  short  meeting.  It  seems  to  me  that  we  should  take 
the  whole  of  a  week  for  the  work  that  calls  us  together.  The  time  has 
certainly  come  for  an  increase  of  one  day. 

This  motion  was  carried. 

Mr.  Clutb.  I  move  that  the  executive  committee  be  requested  to 
omit  addresses  of  welcome  and  responses  from  the  program. 

The  motion  was  lost. 

Mr.  Alyobd.  It  was  hoped  that  the  permanent  committees  might 
hold  meetings  this  afternoon,  but  it  is  now  so  late  that  it  can  not  be 
done.  I  therefore  suggest  that  we  devote  the  whole  of  to-morrow 
morning  from  9  to  12  to  such  meetings.    Dr.  Armsby  proposes  that  he 
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read  his  paper  prepared  for  the  general  session  before  the  chemical 
section.  He  states  l;hat  it  is  very  technical  in  character  and  that  he 
will  be  entirely  satisfied  with  the  change.  I  now  move  that  a  com- 
mittee of  five  on  nominations  be  appointed  by  the  chair.  The  motion 
was  carried.  The  President  appointed  Messrs.  Fairchild,  of  Kansas, 
Broun,  Stock  bridge,  Curtis,  and  Pettee. 

Mr.  Scott.  The  executive  committee  at  its  meeting  held  yesterday, 
thinking  itproi>er  that  the  Association  adopt  some  resolutions  in  regard 
to  the  resignation  of  President  Gates,  requested  me  to  draft  a  minute, 
which  I  now  offer  : 

Whereas  Dr.  Merrill  E.  Gates,  by  his  resigiiatiou  of  the  presidency  of  Rutgers  Col- 
lege and  the  New  Jersey  State  College  of  Agriculture  and  Mechanic  Arts,  bos  severed 
his  connection  with  this  Association : 

We  therefore  desire  to  place  on  record  our  high  appreciation  of  his  ability  and 
character,  our  sense  of  loss  at  his  retirement,  and  our  gratification  at  the  uieriteil  dis- 
tinction be  has  received  in  his  election  to  his  present  position  as  president  of  Ainberst 
College. 
XXbe  Secretary  is  hereby  directed  to  transmit  a  copy  of  this  minute  to  Dr.  Gatca 

The  resolution  was  unanimously  adopted. 

Mr.  Harris  called  for  the  consideration  of  his  paper  on  college  and 
station  work  at  the  World's  Columbian  Exi)osition,  which  had  been 
made  the  special  order  for  this  time.  He  suggested  that  the  matter  be 
referred  to  a  committee  for  consideration  before  being  taken  iip  for 
general  discussion.  Mr.  Dabuey  moved  that  a  committee  of  live  station 
directors  be  appointed  to  consider  the  matter  and  report  later. 

The  motion  was  carried,  and  the  Piesident  appointed  Messrs.  Armsby, 
Alvord,  Tracy,  lugersoU,  and  Scovell. 

Mr.  Patrick.  I  wish  to  say  a  word  in  regard  to  the  programs. 
There  are  many  here  whose  interest  is  almost  entirely  confined  to  spe- 
cial lines  of  work.  I  am  a  chemist,  but  I  am  obliged  to  attend  all  the 
general  sessions  of  the  convention,  where  we  have  had  much  horticul- 
ture and  other  things  not  particularly  profitable  for  chemists,  but  no 
chemistry.  I  suppose  the  same  is  true  in  regard  to  the  entomologists. 
I  rise  to  protest  against  the  regulations  which  require  the  attendance 
of  specialists  at  the  general  meetings,  instead  of  allowing  them  to  meet 
in  permanent  committees.     I  know  that  others  feel  as  I  do. 

The  President.  I  am  of  the  opinion  that  it  would  be  a  great  mis- 
take to  divide  the  Association  too  completely.  I  am  interested  in  all 
sections  and  would  like  to  be  everywhere.  We  need  to  get  together 
and  learn  of  each  other  to  learn  of  the  work  of  other  departments  as 
well  as  those  in  which  we  are  working.  Nevertheless,  while  in  general 
I  approve  the  present  plan,  I  favor  an  arrarjgcment  of  the  program 
which  would  give  more  time  to  the  permanent  committees. 

Mr.  Alvord.  Allow  me  to  call  attention  to  the  difference  between 
our  present  program  and  those  of  previous  years.  If  you  notice  them 
you  will  see  that  we  are  a<ljusting  ourselves  to  the  circumstances  under 
which  we  meet.    When  we  began  we  had  general  sessions  only.    This 
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year  the  larger  part  of  the  time  for  the  meetiDg  is  assigned  to  consid- 
eratiou  of  8i>ecial  subjects.  Next  year  we  shall  idd  another  day  to  our 
session,  and  I  feel  certaia  that  ample  time  will  be  found  to  cover  the 
whote^eld. 

Mr.  Patrick.  The  addition  of  another  day  will  doubtless  relieve  the 
troubles  of  which  I  spoke.  The  fact  is,  however,  that  up  to  this  time 
the  chemists  have  had  no  opiiortunity  for  work.  The  permanent  com- 
mittee met  last  evening  long  enough  to  organize,  but  no  papers  have 
yet  been  presented.  The  entomologists  feel  as  I  do,  although  they 
make  no  protest  The  committee  ou  entomology,  however,  at  times 
assembling  under  another  name,  holds  its  meetings  right  through  the 
general  sessions.  This  shows  that  the  feeling  is  general  that  the  work- 
ers have  come  here  to  meet  men  in  their  own  line  and  not  to  listen  to 
discussions  in  other  lines.  I  move  that  the  executive  committee  be 
requested  to  so  frame  the  program  for  the  next  convention  that  workers 
in  8i)ecial  lines  may  have  ample  time  to  meet  together  for  technical  dis- 
cussions. 

Mr.  Alvord.  I  understand  that  to  be  in  exact  accord  with  the  pro- 
gram as  printed. 

Mr.  Riley.  I  am  in  favor  of  the  motion  as  made,  or  at  least  of  the 
suggestion  which  it  embodies.  The  entomologists  have  realized  the 
difficulties  growing  out  of  the  fact  that  in  general  sessions  the  special 
discussions  have  taken  lines  of  but  little  interest  to  them.  We  do  not 
wish,  however,  to  antagonize  the  officers  of  the  Association.  So  far  as 
I  am  concerned  I  would  much  rather  abandon  shop  and  listen  to  some- 
thing outside  of  my  specialty,  but  others  feel  differently  and  wish  to 
discoas  questions  in  their  own  fields  of  work.  They  feel  that  the  time 
given  for  such  discussions  has  been  too  short.  But  now  that  another 
day  is  to  be  added  to  the  convention  the  problem  will  be  solved.  The 
entomologists  have  been  considering  this  matter  and  a  committee  has 
been  appointed  which  will  doubtless  make  a  request  to  the  Association 
this  evening  for  some  action  next  year  in  the  way  of  a  change  in  the 
program  so  as  to  permit  greater  freedom  on  the  part  of  the  permanent 
committees.  I  hope  the  tendency  will  be  in  the  direction  indicated 
by  the  former  speaker,  and  that  the  Association  will,  like  the  Ameri- 
can Association  for  the  Advancement  of  Science,  make  the  committees 
more  or  less  independent. 

Mr.  Atiierton.  This  morning  the  question  was  raised  whether  a 
delegate  could  represent  college  and  station  at  the  same  time.  To 
answer  this  question,  I  submit  the  following  in  the  form  of  an  amend- 
ment to  the  constitution. 

Put  a  i)eriod  in  the  place  of  the  semicolon  at  the  end  of  line  4.  Then 
insert  "The  same  delegate  may  represent  both  a  college  and  an  experi- 
ment station,  and  may  take  part  in  the  proceedings  of  the  sections 
proper  to  either  or  both."    After  the  words  **  but  no  delegate  shall  cast 
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more  than  one  vote,"  insert  ^^  either  in  a  section  or  in  convention,"  so  as 
to  make  the  paragraph  read  as  follows : 

At  any  regalarly  called  meeting  of  the  Association  each  college  established  ander 
the  act  of  Congress  approved  July  2,  1862,  and  each  experiment  station  esHkblisbed 
under  State  or  Congressional  authority,  and  the  United  States  Department  of  Agri- 
culture shall  be  entitled  to  one  delegate.  The  same  delegate  may  represent  both  a 
college  and  an  experiment  station,  and  may  take  part  in  the  proceedings  of  the  sec- 
tions proper  to  either  or  both;  but  no  delegate  shall  cast  more  than  one  TOte  either 
in  a  section  or  in  convention.    Other  institutions,  etc. 

Mr.  Dabihey.  It  is  but  justice  to  the  executive  committee  to  say  that 
the  committee  on  chemistry  has,  np  to  the  present  time,  had  two  and  a 
half  hours  for  its  discussions.  If  they  have  not  been  nsed,  that  is  not 
the  fault  of  the  executive  committee. 

Mr.  Mtebs.  All  the  chemists  ought  to  belong  to  the  Association  of 
Official  Agricultural  Chemists,  in  which  chemical  questions  are  more 
fully  discussed  than  can  ever  be  the  case  in  a  permanent  committee  of 
this  Association. 

Mr.  ScovELL.  I  think  the  program  has  been  as  well  arranged  as 
possible,  and  that  no  fault  lies  with  the  executive  committee. 

Mr.  Patrick's  motion  was  referred  to  the  committer  on  order  of  busi- 
ness, to  be  assigned  a  place  on  the  program. 

I  further  propose  that  the  constitution  be  amended  by  substituting 
the  word  "section''  for  the  words  "  permanent  committee"  wherever 
they  occur  in  the  constitution. 

Both  amendments  were  adopted. 

Mr.  Fernald  offered  the  following  resolutions,  which  were  referred  to 
the  executive  committee  for  consideration : 

Besolved,  That  the  prominence  and  importance  already  attained  by  the  cause  of 
industrial  education  in  this  con  n  try ,  and  its  possibilities  of  future  good  in  all  our  States 
and  Territories,  furnish  to  its  frieuds  and  supporters  just  occasion  for  congratulation. 

Jtcsolved,  That  the  eminent  service  of  the  Hon.  Justin  S.  Morrill,  of  Vermont,  not 
only  in  its  relations  to  early  legislation,  by  virtue  of  which  the  land  grant  colleges 
were  established,  but  also  in  its  relations  to  the  recent  act  of  Congress  providing  for 
a  more  ample  endowment  of  these  institutions,  merits  the  approbation  of  all  interested 
in  the  national  welfare. 

licsolvedy  That  the  Association  of  American  Agricultural  Colleges  and  Experiment 
Stations  hereby  expresses  its  grateful  appreciation  of  the  1ong-C9n tinned,  faithful, 
and  highly  successful  efforts  of  Mr.  Morrill  in  the  interest  of  these  institutions,  and 
hereby  extend  to  him  the  hearty  and  earnest  thanks  of  the  Association  for  his 
invaluable  services. 

Evening  Session,  Wednesday,  Novembee  12, 1890. 

The  meeting  was  called  to  order  by  President  Smart  at  8  p.  m.,  in  the 
chapel  of  the  university. 

The  subject  for  discussion,  "  Should  this  Association  take  any  action 
in  cases  where  formal  charges  of  misuse  of  the  United  States  appropria- 
tions are  made  against  any  college  or  station  T"  was  by  vote  referred  to 
the  section  on  college  work. 
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Mr.  Stock  bridge  delivered  a  short  address  on  the  apiculture  of  Japan. 

Eegent  Peabody  tendered  to  the  Association,  on  behalf  of  the  faculty 
of  the  University  of  Illinois,  an  invitation  to  attend  a  reception  at  the 
houseof  the  Kegentthefollowiugeveuiugat  7  o'clock,  which  was  accepted 
by  unanimous  vote. 

The  Association  then  adjourned  to  give  opportunity  for  meetings  of 
sections. 

MoBNiMG  Session,  Thursday,  Noyembee  13, 1890. 

The  meeting  was  called  to  order  by  President  Smart  at  0  a.  m.,  in  the 
physical  lecture  room  of  the  university. 

Mr.  Alvord  moved  that  the  sections  be  authorized  to  liold  meetings 
for  the  discussion  of  technical  subjects,  but  not  for  the  consideration 
of  business,  during  the  general  business  sessions  of  the  Association, 
provided  the  accredited  delegates  of  the  Association  are  not  thereby 
prevented  from  attending  the  general  sessions  of  the  convention.  He 
explained  that  the  committee  on  the  order  of  business  believed  that  the 
committees  which  met  the  preceding  afternoon  were  not  authorized  to  do 
so,  but  thought  there  was  no  objection  to  authorizing  such  a  course  if 
attention  be  devoted  to  technical  discussions  only.  He  called  attention 
to  the  fact  that  the  official  program  provided  another  day  for  meetings 
of  sections  without  reports  to  the  general  convention. 

The  convention  then  adjourned  to  allow  the  sections  to  convene. 

Afteenoon  Session,  Noyembee  13,  1890. 

The  Association  was  called  to  order  at  2:15  p.  m.  by  President  Smart 
The  sections  were  called  upon  for  rei>orts. 
Mr.  Tracy,  for  the  section  on  botany,  reported  as  follows: 

The  section  ou  botany  has  held  regular  sessions  at  all  times  available.  The  sec- 
tion selected  as  officers  for  the  coming  year,  Mr.  Halsted,  of  New  Jersey,  chairman, 
and  Mr.  Thaxter,  of  Connecticut,  secretary.  The  desirability  of  securing  uniformity 
in  the  fittings  for  spraying  apparatus  was  considered,  and  after  conference  with  the 
sections  on  entomology  and  horticulture,  Mr.  Fairchi Id,  of  Washington,  D.  0.,  was 
appointed  to  aot  with  Mr.  Alvord  from  the  section  on  entomology  and  Mr.  Troop 
from  the  section  on  horticnltnre  as  a  committee  in  this  matter. 

On  motion  of  Mr.  Alvord,  the  rei>ort  was  accepted  and  the  officers 
and  the  committee  confii  med. 
Mr.  Sanborn,  for  the  section  on  agriculture,  reported  as  follows: 

The  section  on  agriculture  has  held  meetings  on  the  evening  of  the  first  day  and 
this  morning.  The  officers  elected  are  Mr.  Plumb,  of  Indiana,  chairman  ;  Mr.  Mor- 
Tow,  of  Illinois,  vice-chairman  ;  Mr.  Thorne,  of  Ohio,  secretary.  Messrs.  At  water, 
Morrow,  and  Curtis  were  appointed  a  committee  ou  cooperative  experiments  with 
milch  cows. 

On  motion  of  Mr.  Alvord,  the  ofiQcers  and  the  committee  were  con- 
^nned. 

28979— No.  3 5 


66 

Mr.  Dabney,  for  the  section  on  chemistry,  reiH>rted  as  follows: 

The  section  on  chemistry  hus  met  as  provided  for  in  the  program,  and  has  held 
tw^o  very  interesting  sessions  jointly  with  the  section  on  agriculture.  Mr.  Neale,  of 
Delaware,  was  elected  chairman,  and  Mr.  Woods,  of  Connecticut,  secretary,  for  the 
ensuing  year. 

The  committee  reqnests  that  Dr.  Armsby's  paper  on  recent  work  in  digestion  experi- 
ments be  printed  in  the  proceedings  [see  p.  132]. 

On  motion  of  Mr.  Alvord,  the  election  of  Mr.  Neale  was  confirmed,  and 
the  publication  of  Mr.  Armsby's  paper  was  referred  to  the  executive 
committee. 

Mr.  Forbes,  for  the  section  on  entomology,  reported  as  follows : 

The  section  on  entomology  has  to  report  a  very  successful  meetint;,  in  which  all  the 
time  allowed  by  the  executive  committee  has  been  occupied  and  no  more.  The  chair- 
man elected  for  the  coming  year  is  Mr.  Cook,  of  Michigan. 

The  following  was  adopted  as  a  resolution :  ''The  section  on  entomology  respect- 
fully begs  leave  to  state  to  the  Association  that  the  papers  presented  by  it«  members 
have  been  of  such  general  interest,  and  so  much  advantage  has  resulted  to  individ- 
uals (all  of  which  will  redound  to  the  benefit  of  the  stations  and  colleges),  that  they 
are  encouraged  to  ask  that  if  possible  the  program  for  the  next  convention  be  so 
arranged  that  more  time  shall  be  given  for  the  consideration  of  special  topics  by  the 
sections. 

On  motion  of  Mr.  Al  vord,  the  election  of  chairman  was  confirmed  and 
the  resolution  referred  to  the  executive  committee. 
Mr.  Taft,  for  the  section  on  horticulture,  reported  as  follows : 

Mr.  Goff,  of  Wisconsin,  was  selected  as  chairman  for  the  coming  year.  It  was 
voted  to  continue  Messrs.  Green,  Bailey,  and  Goff  as  a  committee  on  the  revision  of 
nomenclature  of  vegetables,  and  Messrs.  Taft,  Butz,  and  Speth  as  the  committee  on 
the  list  of  originators.  Owing  to  the  tendency  of  nurserymen  and  seedsmen  to  give 
objectionable  names  to  new  varieties,  it  was  resolved  that  in  station  publications  the 
names  used  for  varieties  should  be  in  accord  with  the  rules  laid  down  by  the  Amori* 
can  Pomological  Society  and  the  committee  on  vegetable  nomenclature  of  the  section. 
Mr.  Troop  was  appointed  to  represent  the  section  on  the  committee  to  secure  from 
manufacturers  uniform  fittings  and  nozzles  for  spraying  pumps. 

On  motion  of  Mr.  Alvord,  the  election  of  chairman  and  the  recom- 
mendations of  the  section  were  confirmed.  A  S]>ecial  vote  was  called 
for  on  the  resolution  in  regard  to  the  names  of  vegetables,  which 
resulted  in  its  adoption. 

Mr.  Atherton  presented  the  report  of  the  section  on  college  work,  and 
suggested  that  as  it  contained  several  matters  requiring  the  action  of 
the  committee,  it  be  considered  in  parts. 

The  section  has  elected  as  officers  for  the  ensuing  year,  Mr.  Atherton  as  ohairmaUi 
Mr.  Peabody  as  vice-chairman,  and  Mr.  Kern  as  secretary. 

On  motion  of  Mr.  Alvord,  these  elections  were  confirmed. 

In  couuection  with  the  new  Morrill  act,  the  section  adopted  theJTpllQwinig  resola^ 

tjons j'  Resolved,  That  the  college  officers  should  endeavor  to  bring  to  the  attention  of 

"^the  legislatures  of  the  respective  States,  at  the  earliest  possible  date,  the  necessary 

legislative  action  under  the  provisions  of  the  new  Morrill  act,  and  that  until  such 

action  is  perfected  the  representatives  of   the  colleges  present  at  this  oonventioii 


pledge  their  action  and  inflaenoe  to  insare  an  eqaitable  dirision  or  impartial  anpli-i 
cation  of  all  moneys  received  under  this  act,  in  full  accord  with  the  spirit  of  the  lawA 

After  the  addition  of  a  recommendation  that  the  executive  committee 
prepare  a  copy  of  the  resolntions  for  immediate  distribution  to  the 
institntions  represented  and  to  the  Secretary  of  the  Interior  and  the 
Oommissioner  of  Edncation,  the  resolntions  were  adopted. 

Another  matter  which  occupied  considerable  time  was  Senate  bill  No.  2779,  for  an 
increase  to  the  Engineer  Corps  of  the  U.  S.  Navy.  The  interest  we  have  in  it  lies  in 
the  fact  that  the  biU  provides  for  the  introduction  of  a  limited  number  of  students 
from  technical  institutions,  such  as  are  represented  in  this  Association,  into  this  corps. 
After  careful  consideration  the  section  instructed  me  to  present  this  resolution  with 
the  request  that  it  be  adopted :  

Retolved,  That  a  committee  of  three,  consisting  of  the  chairman  of  the  section  on\ 
college  work,  and  Presidents  Smart  and  Dabuey,  be  appointed  to  urge  the  prompt  ] 
passage  of  Senate  bill  No.  2779  as  one  of  the  means  of  advancing  the  interest  in  the  J 
mechanical  instruction  in  the  colleges  represented  in  this  Association.  ^^ 

Mr.  NoBTHBOP.  It  is  my  fault  that  I  was  not  present  at  the  meeting 
of  the  section  this  morning  when  this  matter  was  discussed.  Had  I 
been  there  I  should  have  said  then  what  I  wish  to  say  now,  that  I  very 
much  doubt  the  wisdom  of  the  proposed  action.  We  have  taken  part 
in  agitation  for  government  action  in  the  past  very  successfully,  but 
wisdom  calls  upon  us  to  stop  somewhere.  It  seems  to  me  that  wisdom 
teaches  us  to  stop  at  this  point.  I  suspect  that  the  reason  why  we  are 
asked  to  take  action  in  this  matter  is  that  there  is  a  possibility  of  some 
of  the  additional  force  of  the  Engineer  Corps  beiug  appointed  as 
instructors  in  the  colleges  without  cost  to  them.  There  is  already  a  law 
allowing  something  of  that  sort,  but  it  has  never  been  administered 
equitably ;  it  has  been  the  occasion  of  nothing  but  favoritism,  and  I  for 
one  want  no  more  of  it  [Applause*]  I  do  not  believe  that  the  colleges 
should  try  to  regulate  the  Engineer  Corps  of  the  U.  S.  Navy,  and  I 
think  we  will  be  wise  to  drop  this  matter  where  it  is. 

Mr.  Atheeton.  I  think  I  appreciate  the  position  which  Mr.  Northrop 
takes,  but  I  am  constrained  to  believe  that  he  is  laboring  under  a  mis- 
conception. There  is  a  law  providing  for  the  appointment  of  twenty-five 
engineers  and  forty  other  officers  as  instructors  in  colleges,  but  the  full 
number  has  never  been  detailed,  and  many  institutions  have  been 
unable  to  obtain  them.  I  am  informed  that  Mr.  Northrop  has  asked  for 
a  detail  but  never  succeeded  in  getting  one.  I  know  many  others  who 
have  tried  in  vain.  I  myself  did  so  for  five  years.  The  Secretary  of 
the  Navy  preceding  the  present  incumbent  told  me  that  with  the 
increase  in  the  Navy,  it  was  absolutely  impossible  to  spare  men  from 
the  duties  of  inspection,  the  supervision  of  construction  of  naval  work, 
vessels,  etc.  About  twenty  officers  were  detailed  at  one  time,  but 
these  are  being  gradually  called  in.  As  I  supposed  this  matter  would 
excite  no  discussion,  I  did  not  bring  lists  with  me.  In  several  instances 
oflScers  detailed  have  been  found  so  valuable  to  the  colleges  that  they 
have  been  indiiced  to  resign  their  positions  in  the  Navy  to  accept 
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salaried  college  positions.  I  do  Dot  know  what  reasons  moved  Congress 
years  ago  to  order  these  details  to  technical  institutions  from  the 
Navy  and  also  fro  m  the  Army,  bnt  I  think  almost  all  agree  that  the 
measure  was  a  useful  one  and  that  it  is  our  interest  and  also  the  public 
interest  to  promote  legislation  of  this  sort.  Naval  instruction  is  not 
required  in  our  colleges,  but  in  many  of  them  instruction  is  given 
in  mechanical  engineering,  of  which  naval  engineering  is  a  part.  Our 
institutions  have  received  from  the  Navy  help  in  the  form  of  instruc- 
tors who  served  without  cost  to  the  institutions.  It  seems  but  right 
that  these  institutions  should  contribute  to  the  formation  of  the  naval 
corps. 

Again,  the  Navy,  by  virtue  of  the  method  of  its  organization — and  I 
must  use  words  that  may  be  somewhat  offensive — is  something  of  a 
close  aristocracy.  Nothing  will  serve  more  effectually  to  bring  the 
Navy  into  direct  contact  with  the  people  of  tbe  United  States  than  the 
taking  of  engineers  directly  from  our  colleges,  as  proposed  by  this  bill. 
When  a  few  months  ago  I  found  this  bill  pending  I  immediately  took 
an  active  interest  in  it.  I  did  not  at  first  think  it  wise  to  ask  this  Asso- 
ciation to  approve  the  passage  of  the  measure,  but  on  reflection  I  con- 
cluded it  right  and  proper  for  us  to  throw  our  influence  heartily  in  favor 
of  the  passage  of  the  law. 

Mr.  GuBTis.  I  believe  in  a  good  navy  and  a  good  army,  but  I  dont 
believe  in  this  resolution.  Four  years  ago  we  considered  in  this  Asso- 
ciation a  measure  whose  object  was  to  force  upon  West  Point  some  of 
the  graduates  of  these  agricultural  and  mechanical  colleges,  and  it  will 
be  remembered  that  the  bill  proposed  permitted  detail  of  U.  8.  Army 
officers  to  the  colleges.  The  measure  was  defeated,  I  am  glad  to  say. 
The  only  reason  that  I  have  heard  urged  in  favor  of  this  detail  of  mili- 
tary officers  is  that  West  Point  graduates  have  nothing  to  do,  and  that 
places  must  be  found  for  them  or  damage  to  West  Point  will  follow. 
The  naval  officers  are  being  recalled,  but  the  military  officers  can  easily 
be  obtained. 

Mr.  Athebton.  If  the  gentleman  will  allow  me  to  interrupt  him,  I 
will  state  that  the  mechanical  engineers'  course  at  Annapolis  was  dis- 
continued some  years  ago,  so  that  unless  some  such  provision  as  that 
called  for  in  this  bill  be  made,  the  Navy  will  soon  be  without  engineers. 

Mr.  Curtis.  I  think  we  ought  not  to  try  to  get  engineers  detailed. 
It  is  the  business  of  our  institutions  to  make  engineers  competent  for 
the  work  of  instruction  in  our  colleges.  Among  onr  graduates  there 
are  many  men  quite  as  successful  as  teachers  as  any  who  have  left 
West  Point  or  Annapolis.  We  can  not  afford  to  go  before  the  i>eople 
with  a  record  of  having  discouraged  our  own  graduates. 

Mr.  Dabnet.  Some  of  us  belonging  to  the  section  on  college  work 
thought  the  expediency  of  its  action  doubtful,  and  I  believe  that  if 
those  who  are  now  opposing  had  heard  the  discussions  in  the  section, 
they,  like  us,  would  be  in  favor  of  the  resolution.    The  Navy  at  presept 
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has  no  soarce  from  which  to  obtain  engineers.  The  institutions  repre- 
sented by  this  body  thongh  primarily  agricultural  colleges  are  also 
mechanical  colleges,  are  growing  stronger  and  stronger  in  this  part  of 
their  work,  and  are  the  annual  source  of  supply  for  the  Navy.  More- 
over, if  this  bill  be  passed  it  will  stimulate  our  students  in  the  mechani- 
cal department  to  greater  effort. 

I  am  pleased  to  note  that  we  are  looked  to  for  support.  A  member 
of  this  convention  has  received  this  telegram  from  the  Chief  of  the 
Burean  of  Engineers : 

ResolafcioQ  and  appointment  of  u  committee  by  your  Association  meet  with  my 
hearty  approval.     Good  lack  to  yon  ever. 

Geo.  W.  Melville^ 
Chief  of  Bureau  of  Sieam  Engineering ^  yavy  Department. 

Mr.  Atetebton.  I  would  like  to  say  a  few  words  in  regard  to  the 
matter  of  favoritism.  An  instance  in  point  that  did  not  occur  to  me  has 
been  called  to  my  attention  by  other  members.  When  Secretary  Whit- 
ney was  in  the  Navy  Department  he  received  an  application  from  his 
father-in-law,  Senator  Payne  of  Ohio,  for  the  detail  of  a  naval  officer, 
which  was  refused. 

Mr.  Curtis  has  suggested  that  we  turn  out  of  our  colleges  every  year 
men  competent  to  give  instruction,  and  that  these  men  should  have  the 
appointments  in  our  colleges.  My  experience  has  been  that  such  men 
among  our  graduates  are  engaged  before  they  leave  us  and  that  we 
are  unable  to  o£fer  them  sufficient  pay  to  hold  them. 

Mr.  Sanbobn.  I  am  against  the  resolution  because  I  think  this  Asso- 
ciation ought  not  to  get  into  a  lobby  in  the  interest  of  naval  officers.  I 
want  men  for  our  college  as  badly  as  any  one,  but  1  would  not  take 
them  at  this  price. 

Mr.  Neilson.  It  seems  to  me  that  this  proposition  is  a  plain  business 
matter.  It  is  universally  recognized  as  important  in  educational  insti- 
tutions to  supply  to  young  men  a  stimulus  for  action,  and  certainly  there 
can  be  no  greater  stimulus  to  the  graduates  of  our  mechanical  depart- 
ments than  this  opening  of  important  positions  in  the  Navy,  and  there 
certainly  is  need  for  this  stimulus.  Otherwise  the  business  interests  of 
the  country  would  not  so  long  have  been  calling  for  men  of  thorough 
mechanical  training  without  finding  them. 

Mr.  Stogkbridgb.  It  seems  to  me  the  discussion  is  drifting  from  the 
point.  The  question  that  we  should  consider  is  not  the  propriety  of  the 
original  bill,  but  the  advisability  of  this  Association  taking  the  action 
suggested.  Allow  me  to  recall  an  incident  of  our  meeting  at  Washing- 
ton last  year.  We  were  asked  as  an  Association  to  take  action  on  a 
bill  then  pending  before  Congress  to  transfer  the  Weather  Service  from 
the  War  Department  to  the  Department  of  Agriculture.  It  was  decided 
at  that  time  almost  unanimously  that  it  would  be  impolitic  on  the  part 
of  this  body  to  take  any  official  action  in  relation  thereto.  I  wish  then 
to  raise  the  question,  whether  we  should  not  consider  the  advisability 
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of  any  action  by  this  Association  rather  than  the  wisdom  of  the  bill 
before  Conf^ress. 

Mr.  Alyord.  I  wish  to  call  attention  to  the  fact  that  in  submitting 
this  proposition,  the  section  from  which  it  comes  had  a  precedent  in  the 
action  of  this  body.  At  its  last  convention  this  Association  appointed 
a  special  committee  to  confer  with  the  War  Department  in  regard  to 
the  administration  of  an  act  which  had  jast  passed  Congress  in  regard 
to  the  detail  of  military  officers  to  colleges,  and  it  will  be  remembered 
that  the  action  of  this  committee  resulted  in  an  understanding  between 
the  colleges  represented  in  the  Association  and  the  War  Department, 
which  was  in  its  main  features  similar  to  the  provisions  of  this  bill  for 
carrying  graduates  of  our  colleges  into  the  engineer  corps  of  the  Navy, 
viz,  the  honorable  mention  of  meritorious  graduates  of  the  college  in  the 
Army  Register,  with  a  view,  as  expressed  by  the  Secretary  of  War,  to 
ultimately  nominating  them  as  candidates  for  appointment  to  vacant 
positions  as  officers  in  the  Army. 

While  to  some  it  may  appear  unseemly  in  this  Association  to  act  in 
a  matter  of  this  sort,  1  can  not  refrain  from  reminding  the  president  of 
the  Utah  Agricultural  College  that  twice  lately  at  his  personal  solicita- 
tion I  have  visited  the  War  Department  for  the  purpose  of  having  an 
Army  officer  detailed  to  his  college.  If  I  Succeed  in  my  effort,  and  I 
shall  act  under  instructions  until  they  are  revoked,  it  will  be  because 
the  iuduencte  of  this  Association  secured  the  passage  of  the  bill  by  the 
Fiftieth  Congress  increasing  the  number  of  officers  to  be  detailed  from 
the  Army  to  the  colleges  and  giving  the  colleges  represented  in  this 
Association  first  claim  on  the  War  Department  for  the  detail  of  its  offl- 
cers.     [Applause.] 

Mr.  Sanborn.  Major  Alvord's  diplomacy  is  greater  than  his  logic. 
The  act  of  1862  placed  upon  us  the  obligation  to  teach  military  tactics 
and  placed  upon  the  United  States  the  obligation  to  supply  us  with 
military  officers. 

Mr.  Dabnet.  It  also  obliged  us  to  teach  the  mechanic  arts. 

Mr.  Sanborn.  It  is  our  right,  to  be  sure.  I  move  an  indefinite  post- 
ponement. 

Mr.  Smart.  This  bill  has  a  direct  bearing  upon  our  institutions.  It 
is  in  a  sense  an  educational  bill,  for  in  one  of  its  most  important  provi- 
sions it  touches  vitally  the  interests  of  the  colleges  here  represented  in 
that  it  provides  that  students  graduating  from  our  institutions  may 
upon  competitive  examination  be  admitted  into  the  naval  service.  It 
is  therefore  a  proper  bill  for  us  to  consider.  We  have  been  askeH  by 
authorities  at  Washington  to  consider  this  matter,  but  that  request 
should  not  be  looked  upon  as  an  imposition,  for  the  matter  is  one  of 
vital  interest  to  ourselves.  !N"otice,  if  you  please,  that  there  is  not  one 
word  in  the  bill  in  regard  to  detailing  officers.  That  is  entirely  an  out- 
side matter.  There  is  an  act  by  which  the  Secretary  of  the  Navy  is 
permitted  to  make  details,  and  he  has  made  them  for  many  years  and 
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willeontiDae  to  have  aathority  to  do  so,  and  we  have  Dothing  to  do  with 
the  act.  This  is  a  bill  to  provide  the  means  for  the  farther  education 
of  oaryoQUg  men. 

1  do  not  care  to  discuss  this  matter  fully,  but  simply  to  call  atten- 
tion to  the  fact  that  this  case  is  not  parallel  to  the  one  mentioned  by 
Dr.  Stockbridge  regarding  the  transfer  of  the  Weather  Service  to  the 
Department  of  Agriculture,  a  matter  with  which  we  had  nothing  to  do, 
whereas  this  is  a  bill  of  vital  interest  to  our  colleges.  We  have,  there- 
fore^  a  perfect  right  to  consider  it. 

Mr.  Athebton.  Some  things  said  here  seem  to  indicate  that  there  is 
a  feeling  that  the  college  section  is  asking  this  Association  to  pass  upon 
a  matter  of  which  it  knows  nothing  and  which  it  has  not  discussed. 
Allow  me  to  say  in  justification  of  that  section  that  as  the  question 
related  entirely  to  the  administration  of  the  colleges  and  did  not  touch 
the  experiment  stations,  either  directly  or  indirectly,  it  was  thought 
that  the  matter  was  a  proper  one  to  bring  up  in  meetings  of  the  col- 
lege section,  at  which,  it  was  assumed,  all  gentlemen  interested  in 
oollege  work  would  be  present.  The  section  discussed  the  matter  fully. 
Copies  of  the  bill  were  at  hand  and  all  details  were  carefully  followed, 
and  only  two  or  three  gentlemen  present  expressed  any  doubts  of  the 
advisability  of  the  action  taken.  I  do  not  mean  to  dissent  from  the 
final  conclusion  which  may  be  reached  upon  this  resolution,  but  simply 
to  relieve  the  section  which  I  represent  from  the  slightest  suspicion  of 
any  attempt  to  bring  undigested  matter  before  this  Association  with 
a  request  for  its  approval. 

Mr.  Faibchild,  of  Kansas.  Jn  justice  to  myself  as  a  member  of  that 
section  it  is  proper  that  I  should  say  that  my  sympathies  are  with  the 
statement  of  Dr.  Northrop. 

Mr.  KoBTHBOP.  May  I  say  a  further  word  in  explanation  f  I  hope 
no  one  will  think  I  am  making  any  factious  opposition  or  that  I  have 
any  particular  feeling  in  this  matter,  for  I  have  none  whatever.  I  will 
tell  yon  frankly  what  lies  in  my  mind.  We  have  just  come  out  suc- 
cessfully from  a  long  struggle  to  carry  through  Congress  the  Morrill 
bill.  It  is  a  most  surprising  success,  and  the  passage  of  the  bill  by  the 
Senate  and  the  House  is  a  matter  of  congratulation.  But  it  is  not  a 
measure  which  has  received  unanimous  applause  throughout  the  coun- 
try, and  in  more  than  one  board  of  regents  will  be  found  intelligent  and 
far  seeing  men  who  criticise  Congress  for  doing  what  it  has  done. 
Grentlemen  having  more  intimate  acquaintance  with  this  Association  than 
I  have,  think  there  may  be  trouble  ahead;  that  we  are  to  be  watched  and 
closely  criticised.  My  thought  is  this:  Let  us  not  put  ourselves  in  a 
position  which  will  allow  the  country  to  say  that  we  are  insatiable  in 
our  demands;  that  not  satisfied  with  $15,000  a  year,  with  an  annual 
increase  of  $1,000  each  year  until  the  sum  reaches  $25,000,  we  are  now 
entenng  into  a  compact  with  certain  officers  of  the  Navy  to  secure  the 
passage  of  a  bill  which  will  provide  further  for  ourselves  and  graduate 
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our  students  into  the  Navy.  Do  you  see  my  point?  lam  perfectly 
willing  that  the  bill  should  be  x>a88ed;  I  am  perfectly  willing  to  have 
my  graduates  get  the  benefit  of  it;  aud  I  am  perfectly  willing  to  accept 
the  benefits  which  will  come  to  our  college,  but  I  do  not  think  it  wise 
at  this  time  to  make  any  effort  for  the  passage  of  the  bill. 

Mr.  Alvord.  This  Association  divides  itself  into  sections  and  comes 
together  in  general  session  to  confirm  or  disapprove  the  action  of 
these  sections.  If  we  assign  to  the  section  on  liorticnlture,  for  instnnce, 
the  consideration  of  matters  pertaining  to  that  subject,  would  we  not 
naturally  suppose  when  the  section  came  here  with  a  recommendation 
that  it  had  carefully  discussed  the  subject?  Would  we  not,  except  in 
an  extreme  case,  heartily  approve  its  recommendations  and  aid  it  in 
carrying  on  its  work  by  the  loan  of  the  name  of  the  Association? 

Now,  when  the  college  section  presents  matters  with  the  request  that 
the  Association  indorse  them,  should  that  not  be  done?  Should  not 
this  request,  which  refers  to  a  matter  of  importance  to  the  colleges  only, 
be  treated  in  a  liberal  spirit  ?  It  does  not  ask  much.  It  simply 
requests  the  appointment  of  a  committee  of  three  to  act  in  the  name  of 
the  Association  in  furthering  a  measure  which  seems  to  that  section  to 
be  of  great  importance  to  the  colleges.  We  can  do  this  as  well  as  we 
can  authorize  a  special  committee  oil  horticulture  to  act  in  the  name  of 
the  Association.  It  would  seem  to  be  quite  as  good  a  thing  to  do  as 
to  appoint  a  committee  to  attempt  to  control  the  manufacture  of  nozzles 
for  spraying  pumps.  I  think  we  shall  be  safe  in  trusting  the  three  col- 
lege presidents  whom  it  is  proposed  to  api>oint,  to  do  what  is  best  for  the 
Association.  I  think  an  important  precedent  is  now  to  be  estab- 
lished, that  is,  th  at  when  a  matter  has  been  thoroughly  digested  by  a 
section  and  a  conclusion  reached,  the  convention  as  a  whole  should 
abide  by  that  action. 

Mr.  HA.DLEY.  Allow  one  remark.  It  is  quite  proper  for  the  sections 
and  committees  to  discuss  matters  fully  and  to  agree  upon  conclusions; 
it  is  just  that  their  reports  should  be  treated  with  great  respect  when 
reported ;  but  it  seems  to  me  very  important  that  this  Association 
should  reserve  to  itself  full  right  to  act  upon  these  matters  when 
brought  before  it  as  to  it  may  seem  best.    [Applause.] 

The  President.  The  question  is  upon  the  passage  of  the  resolution 
presented  by  the  college  section. 

A  vote  was  taken,  and  the  Ohair  announced  that  the  ayes  seemed  to 
be  in  a  majority.  A  division  was  called  for.  The  count  showed  32 
votes  for  and  17  against,  and  the  resolution  was  declared  adopted. 

Mr.  Atherton  further  reported  from  the  committee  to  which  was 
referred  an  invitation  to  take  part  in  a  congress  of  agricultural  organi- 
zations, as  follows : 

(1)  The  committee  to  which  was  referred  the  iDvitation  to  this  Association  to  take 
part  in  the  formation  of  an  American  association  of  agricultnral  organizations, 
having  given  the  subject  the  careful  consideration  which  its  importance  justifies, 
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respectfully  recommends  tbe  adoption  of  the  following  statements,  to  be  sent  as  a 
reply  to  tbe  invitation  : 

In  view  of  tbe  fact  tbat  the  colleges  and  ex  peri  men  t  stations  represented  in  tbis 
Association  are  organized  under  the  concurrent  action  of  the  Uuiced  States  and  the 
several  States,  and  that  their  duties,  obligations,  and  sphere  of  action  are  defined  by 
specifie  laws,  and  that  they  are  severally  subject  to  the  control  of  boards  of  trustees, 
to  whom  they  are  responsible,  and  by  whom  alone  the  organic  relations  of  each  insti- 
tution to  other  bodies  can  be  determined,  it  does  not  appear  to  the  Association  that 
it  coold  properly,  or  with  advantage  to  either  party,  join  in  an  association  with  other 
bodies  differently  organized  and  not  subject  to  similar  legal  control.  Nevertheless, 
in  order  to  manifest  a  cordial  good  will  towards  a  movement  designed  to  occupy  a 
portion  of  the  same  great  field  and,  in  order  to  prepare  the  way  for  such  cooperation 
as  may  hereafter  seem  practicable,  consulting  delegates  will  be  appointed,  with 
authority  to  represent  this  Association  in  the  proposed  convention  or  conference,  and 
to  report  to  the  next  annual  convention. 

(2)  Your  committee  also  recommends  the  adoption  of  the  following  resolutign  ; 

Beaolred,  That  the  president  and  the  chairman  of  the  executive  committee  of  the 
Association,  with  two  additional  members,  to  be  appointed  by  thepuatr,  be  and  hereby 
are  appointed  consulting  delegates,  with  authority  to  attend  (if  circumstances  seem 
to  render  it  advisable)  the  proposed  convention  or  conference ;  but  such  delegates  shall 
have  no  authority  to  commit  this  Association  to  any  definite  line  of  action  or  policy, 
hot  shall  report  to  the  next  annual  convention. 

The  resolation  was  adopted. 

Mr.  Armsbj  reported  for  the  committee  appointed  to  consider  the 
advisability  of  a  cooperative  station  exhibit  at  the  World's  Columbian 
£xiM>sition,  as  follows : 

£€9olved,  That  in  the  opinion  of  this  Association  it  is  advisable  to  have  a  coopera- 
tive station  exhibit  at  the  World's  Columbian  Exposition. 

Re»olr€d^  That  in  order  to  formulate  and  carry  out  such  preliminary  steps  as  are 
necessary  during  the  year,  a  special  committee,  with  power  to  roprcsent  the  Associa- 
tion, be  appointed  bv  this  convention  to  cooperate  with  the  U.  S.  Department  of 
AgrienltuTe,  and  to  take  such  other  action  as  may  be  necessary. 

Raolttd,  That  the  executive  committee  be  authorized  to  pay  from  the  funds  of 
the  Association  the  actual  and  necessary  expenses  incurred  by  the  special  committee 
above  provided  for,  in  the  discharge  of  its  duties. 

Oo  motion  of  Mr.  Tarner,  the  resolations  were  adopted. 

On  motion  of  Mr.  Alvord,  it  was  ordered  that  a  committee  of  fiv% 
station  directors  be  appointed  by  the  Chair  to  carry  out  the  plan  pro- 
posed in  the  resolutions  just  adopted. 

The  President  appointed  Messrs.  Armsby,  Thome,  Morrow,  Tracy, 
and  Henry. 

The  committee  on  nominations,  through  its  chairman,  Mr.  Fairchild, 
of  Kansas,  presented  the  following  nominations  for  the  ensuing  year : 

For  preiident^  H.  H.  Goodell,  of  Massachusetts. 

Far  vice^e$idents^  O.  Clute,  of  Michigan ;  A.  Q.  Ilolladay,  of  North 
Carolina  j  J.  W.  Sanl>om,  of  Utah  5  I.  P.  Roberts,  of  New  York  5  B.  D. 
Porter,  of  Missouri. 

For  secretary  and  treasurer,  M.  A.  Scovell,  of  Kentucky. 

For  executive  committee,  H.  B.  Alvord,  of  Maryland ;  J.  H.  Smart,  of 
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Indiana;  M.  0.  Fernald,  of  Maine ;  J.  A.  Myers,  of  West  Virginia 5  W. 
M.  Hays,  of  Minnesota. 

On  motion  of  Mr.  Peabody  the  report  was  adopted,  and  the  Secretary 
was  directed  to  cast  a  ballot  for  the  persons  named  in  the  report.    The 
Secretary  reported  that  the  ballot  had  been  cast  and  the  President 
declared  the  officers  duly  elected. 
^  Mr.  Alvord  offered  the  following  resolution,  which  was  adopted : 

Beaolvedf  That  the  publication  of  the  proceedings  of  this  convention,  inolnding 
the  President's  address  in  fall,  be  referred  to  the  executive  committee  in  cooperation 
with  the  Depnrtoieut  of  Agricultare,  with  the  recommendation  for  expeditions  action 
^and  fall  aathority  to  edit  the  same. 

Mr.  Eedding  offered  the  following  resolution : 

Besolved,  That  in  the  preparation  of  the  printed  program  for  the  next  annnal  con- 
vention of  this  Association,  the  execative  committee  be  requested  to  state  in  brief,  as 
far  as  practicable,  the  leading  propositions  that  will  be  affirmed  and  maintained  by 
the  essayists  or  speakers,  and  that  copies  of  snch  programs  so  prepared  be  sent  to 
each  delegate  now  in  attendance,  and  to  each  college  and  station  at  as  early  a  day  as 
practicable  before  the  next  annnal  meeting. 

He  said  he  believed  that  he  would  receive  much  more  benefit  from 
the  convention  if  he  had  beforehand  more  definite  knowledge  of  what 
was  to  be  discussed  than  could  be  derived  from  mere  titles  of  papers; 
and,  further,  although  the  president  and  secretary  of  the  agricultural 
committee  duly  made  and  prepared  a  program  for  the  meeting,  he  had 
himself  been  unable  to  obtain  a  copy  of  it ;  neither  had  he  seen  a  copy 
of  the  general  program  of  the  cx)nvention  until  he  reached  Champaign. 

Mr.  Armsby.  The  secretary  would  like  to  make  a  statement  in  regard 
to  this  matter.  As  all  know,  a  notice  of  the  convention  was  sent  out, 
as  required  by  the  constitution,  three  months  before  the  time  set.  At 
the  same  time  correspondence  was  begun  with  members  of  the  Associ- 
ation, earnestly  requesting  them  to  send  in  topics  for  discussion  in  the 
general  and  section  meetings.  They  were  urged  to  act  as  promptly  as 
possible,  as  it  was  desired  to  prepare  the  program  in  good  time.  But 
it  was  found  impossible  to  obtain  programs  from  the  chairmen  of  the 
sections  in  time  to  publish  them  earlier  than  was  done.  The  programs 
were  sent  out  about  the  21st  of  October.  I  leave  it  to  the  convention 
to  judge  when  the  program  could  have  been  distributed  had  the  chair- 
men been  obliged,  in  addition  to  what  they  did,  to  prepare  analyses  of 
each  paper  to  be  presented.  I  desire  to  state  that  as  soon  as  the  pro- 
grams were  printed  a  copy  of  the  general  program  and  one  of  the  com- . 
mittee  programs,  with  an  accompanying  circular,  were  promptly  mailed 
to  each  college  president  and  each  station  director.  It  was,  perhaps, 
an  omission  on  the  Secretary's  part  that  he  did  not  send  programs  to 
each  station  worker,  but  it  was  supposed  that  the  presidents  and  direc- 
tors would  bring  the  matter  to  the  attention  of  their  subordinates. 

Mr.  Scott.  I  would  like  to  suggest  that  hereafter  a  sufficient  number 
of  programs  be  sent  to  presidents  and  directors  to  supply  their  sub- 
ordinates. 
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The  resolntion  offered  by  Mr.  Bedding  was  referred  to  the  executive 
ooDimittee  for  its  consideratioD. 

Mr.  date  offered  the  following  resolution,  which  was  adopted : 

Smolved,  That  this  Association  hereby  acknowledges  the  efficient  services  of  its  \ 
execQtiye  committee  during  the  past  year,  and  especially  of  its  chairman,  President     I     ^ 
Alvordy  and  that  most  hearty  thanks  are  hereby  extended  to  the  conunittee  and  to  its    /   ,     , 
chairman.  ^/ 

Mr.  Patrick  having  called  for  a  resolution  of  his  which  had  been 
referred  to  the  committee  on  the  order  of  business,  Mr.  Alvord,  for  that 
committee,  presented  it  as  follows,  with  recommendation  for  adoption : 

Bewlved^  That  the  executive  committee  be  requested  to  so  frame  the  program  as         / 
to  allow  more  time  for  the  meeting  of  the  various  sections. 

The  resolution  was  adopted. 

Mr.  A1.VOED,  for  the  same  committee,  recommended  the  adoption  of 
the  resolutions  offered  by  Mr.  Fernald  (see  p.  64). 

Mr.  Porter  moved  to  amend  the  resolutions  by  the  addition  of  the 
following :  _ 

"\  ''* 
Resolved,  That  the  executive  committee  is  hereby  instructed  to  cause  a  copy  of  )  (. 

these  resolutions  to  be  engrossed  and  forwarded  to  the  Hon.  Justin  S.  Morrill.         .  ^  '' 

The  amendment  was  carried  and  the  resolutions  as  amended  were 
adopted. 
Mr.  Alvord  then  offered  the  following: 

Beeolvedj  That  the  secretary  of  this  Association  for  the  coming  year  be  directed  to  ' 
invite  Sir  John  B.  Lawes  to  cause  the  first  course  of  lectures  on  the  Rothamsted 
experiments  to  be  delivered  before  this  Association  at  its  next  meeting.     In  case  the 
invitation  is  accepted,  the  executive  committee  is  instructed  to  notify  the  members  ^  ^ 

of  the  fact,  and  to  aunouoce  in  the  call  for  the  next  meeting  the  particular  time  in 
the  course  of  the  sessions  when  these  lectures  are  to  be  delivered. 

The  resolution  was  unanimously  adopted. 
Mr.  Alvord  then  offered  the  following: 

Revolted,  That  the  thanks  of  the  Association  are  due  and  are  hereby  heartily  ten- 
dered to  the  Regent,  the  faculty  and  students  of  the  University  of  Illinois,  and  the 
citizens  of  Champaign  and  Urbana,  for  the  welcome  accorded  to  those  attending  this 
conTention  and  the  many  courtesies  by  them  received. 

The  resolution  was  unanimously  adopted. 

The  Chair  then  called  upon  Mr.  Atwater,  Director  of  the  Office  of 
Experiment  Stations  of  the  (7.  S.  Department  of  Agriculture,  who 
desired  to  present  some  matters  of  importance  to  the  convention,  Mr. 
Atwater  said : 

Mr.  Chairman  and  Gentlemen,  I  wish  to  speak  to  you  about 
indexes  to  station  and  other  literature  about  the  publiciitions  of  the 
Office  of  Experiment  Stations;  about  compilations  and  investiga- 
tions ;  and  to  make  a  few  brief  references  to  cooperative  experiments. 

In  relation  to  indexes,  I  have  with  me  a  package  of  index  cards  such 
as  we  are  making  at  the  Office  of  Experiment  Stations.  Those  of  jou 
who  have  noticed  the  last  number  of  the  first  volume  of  the  Experi- 
ment Station  Record  will  remember  that  there  are  32  pages  of  fine-print, 
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doable  colamn  index.  This  is,  in  fact,  an  index  to  the  station  pab- 
lications  for  the  year  described  in  the  volume,  but  tliat  index  alone 
will  not  suffice.  After  considering  the  various  ways  of  making  indexes 
we,  like  many  others,  have  come  to  the  conclusion  that  the  best  method 
is  by  the  use  of  cards.  I  have  here  the  outline  of  a  system  of  indexes, 
but  I  have  not  time  to  read  it  in  full.  In  brief,  our  card  index  will 
contain  a  short  abstract  of  the  subject  matter,  as  well  as  the  reference. 
This  card  index  we  propose  to  make  cover  all  the  station  publications. 
Copies  of  this  card  index  we  would  like  to  place  at  the  disposal  of  each 
college  and  station. 

We  do  not  feel  however  that  we  can  print  them 

The  President.  We  think  you  ought  to  do  it 

Mr.  Alvoed.  We  believe  that  is  what  your  Office  is  made  for  and 
what  your  appropriations  were  given  for. 

Mr.  ATWA.TBR.  For  the  printing  of  these  cards  ? 

Mr.  Alvobd.  Yes,  to  furnish  us  forms,  information,  and  advice.  We 
will  get  you  money  to  do  that  if  necessary. 

Mr.  Atwatbr.  Give  us  the  money  and  we  will  do  it.  What  we  want 
is  to  have  these  cards  printed  and  in  your  hands. 

Noticing  the  lateness  of  the  hour,  Mr.  Atwater,  after  mere  mention 
of  the  other  matters  of  which  he  desired  to  speak,  resumed  his  seat. 

It  was  suggested  that  a  special  meeting  of  station  directors  should  be 
called  at  some  convenient  time  and  place  to  consult  with  Mr.  Atwater. 

The  Chair  announced  as  the  consulting  delegates  to  attend  the  pend- 
ing convention  of  agricultural  organizations,  the  incoming  president  of 
the  Association,  the  chairman  of  the  executive  committee,  and  Mr.Neale 
and  Mr.  Atherton. 

Mr.  Atherton  then  stated  that  the  article  in  the  constitution  on  member- 
ship, which  reads  "  At  any  regularly  called  meeting  of  the  Association, 
each  college  established  under  act  of  Congress  approved  July  2,  1863, 
and  each  experiment  station  established  under  State  or  Congressional 
authority,  and  the  I^epartment  of  Agriculture  shall  be  entitled  to  one 
vote,^  etc.,  was  drafted  before  the  Office  of  Experiment  Stations  was 
created,  and  that  whereas  that  Office  has  come  to  be  an  important  con- 
necting link  between  the  Association  and  the  Department,  he  wished, 
without  any  suggestion,  direct  or  indirect,  from  any  source  whatever, 
to  move  that  the  constitution  be  amended  so  as  to  admit  the  Office  of 
Experiment  Stations,  as  such,  and  in  addition  to  the  U.  S.  Department 
of  Agriculture  as  a  whole,  to  membership  in  this  Association. 

The  amendment  was  unanimously  adopted. 

Mr.  Hadley  ofifered  the  following  resolution,  which  was  adopted: 

Resohedf  That  each  experiment  station  be  requested  to  attach  toeachbniletin  such 
titles  and  analyses  as  would  be  suitable  for  use  in  cataloguing  the  said  bulletin. 

Mr.  Alvord  stated  that  in  his  opinion  the  time  had  come  when  the 
Association  should  proceed  with  more  care  in  making  amendments  to 
the  constitution,  and  gave  notice  that  at  the  next  convention  he  would 
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move  to  amend  the  coDstitution  so  as  to  require  previous  published 
notice  of  an  intention  to  offer  amendments. 
Mr,  Neilson  offered  the  following  resolutions : 

Betolvtd,  That  the  execative  coiDmittee  be  authorized  to  call  at  Waehington  duriDg  \ 
the  coming  winter  a  meeting  of  station  directors  for  consultation  with  the  director  of  ^  '^ 
the  OMce  of  Experiment  Stations,  if  that  be  found  practicable.  ^..J. 

E€9olv€d,  That  the  preparation  and  publication  of  indexes  of  station  publications 
bj  the  Office  of  Experiment  Stations  is  hereby  recommended,  and  that  the  considera- 
tion of  means  necessary  to  enable  that  Office  to  do  its  work  and  also  to  serve  as  the 
medium  of  communication  between  station  workers,  be  referred  .to  the  executive  com- 
mittee for  consideration. 

Be$olredy  That  Congress  be  asked  for  sufficient  means  to  defray  the  cost  of  the  work       \ 
above  men  tioned  and  to  extend  the  work  of  the  Office  so  as  to  enable  it  to  enter  into 
the  compilation  of  the  results  of  investigations  by  European  stations.  .  — '-"^' 

Mr.  Armsby  said  that  he  was  heartily  in  favor  of  the  first  resolution 
and  thought  it  highly  desirable  that  a  consultation  of  directors  with 
the  Office  of  Experiment  Stations  should  be  held,  and  inquired  whether 
it  had  not  been  clearly  shown  at  this  convention  as  well  as  previous 
ones,  that  a  section  of  directors  should  be  organized  for  the  special 
purpose  of  discussing  such  questions. 

Mr.  Jenkins  suggested  that  the  directors  might  profitably  hold  a 
meeting  at  the  close  of  the  convention  for  the  discussion  of  such  mat- 
ters. The  Chair  suggested  that  the  directors  might  have  conference 
with  the  Director  of  the  Office  of  Experiment  Stations  immediately  upon 
the  adjournment  of  the  session  of  the  convention. 

The  resolutions  were  adopted  by  separate  votes. 

The  following  resolution  offered  by  Mr.  Scovell  was  unanimously 
adopted: 

Resolved,  That  the  thanks  of  this  convention  are  hereby  tendered  to  the  reti^'ing 
President  and  Secretary  for  the  efficient  manner  in  which  they  have  discharged  their 
reepective  duties  in  this  convention. 

The  President  then  spoke  as  follows : 

I  wish  to  thank  the  members  of  this  convention  for  the  kindness 
of  this  resolution  y  and  to  express  my  appreciation  of  the  honor  they 
conferred  upon  me  in  electing  me  president  of  this  Association,  and  of 
the  consideration  they  have  extended  to  me  in  the  performance  of  my 
duties.  I  extend  my  congratulations  to  the  convention  for  the  success 
with  which  the  business  of  the  meeting  has  been  dispatched,  and  now 
declare  the  convention  adjourned  without  day. 
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THE  PERMANENT  COMMITTEE  ON  AGRICULTURE. 


MoBNiNO  Session,  Thursday,  I^ovembeb  13,  1890, 

The  meeting  was  called  to  order  at  9  a,  m.,  Mr.  Sanborn  in  the  chair. 
Mr.  Thorue  read  the  following  paper : 

Pot  or  Box  vs.  Plat  Ex pkki mentation,  C.  E.  TiioRim. 

The  sabject  aDnoanced  for  discnssion  is,  ^'Pot  or  box  v«.  plat  experimentation/' 
bat  in  diDcassing  it  I  shall  take  the  ground  that  when  properly  employed,  there  is 
no  possible  antagonism  between  the^two  methods,  but  each  may  be  made  to  sapple- 
mcut  the  other. 

The  lanuer  deals  not  with  pots  and  boxes,  but  with  fields,  and  we  must  meet  him 
in  the  field  and  there  demonstrate  by  methods  which  he  employs  or  can  employ,  the 
snperiority  of  cue  process  over  another.  If  we  can  not  do  this  we  may  as  well  admit 
that  the  idea  of  improving  agriculture  by  means  of  the  experiment  station  is  a 
fallacy. 

In  my  judgment,  therefore,  we  have  no  choice  as  to  whether  we  shall  or  shall  not 
employ  plat  or  field  experimentation  as  one  of  our  methods  of  research.  We  must 
employ  this  method,  and  therefore  it  behooves  us  to  bend  our  energies  toward  per- 
fecting the  method  and  not  to  waste  our  time  in  railing  at  its  numerous  defects  nor 
in  searching  for  some  easier  method  to  take  its  place. 

Let  Qs  remember  that  field  experimentation  is  still  in  its  infancy.  A  dozen  years 
ago,  when  I  began  to  study  the  soil  through  field  experiments,  there  were  scarcely 
half  a  dozen  other  men  in  the  nation  similarly  engaged.  Since  that  time  I  have  had 
eeveral  years'  personal  experience  in  the  work,  during  which  my  failures  have  largely 
ootnnmbered  my  successes.  I  have  not  been  nnobservant  of  the  work  of  others; 
bnt  I  am  to-day  more  firmly  fixed  than  when  I  began,  in  the  faith  that  it  is  possible 
to  achieve  trustworthy  results  through  this  method,  and  in  the  conviction  that  all 
oar  work  with  plant-s  and  soils  must  be  subjected  to  this  method  as  a  final  test  before 
it  can  be  accepted  as  a  reliable  guide. 

The  chief  criticism  made  upon  this  method  is  the  difficulty  of  securiug  sufficient 
areas  of  soil  that  are  absolutely  uniform  in  composition,  drainage,  and  exposure.  I 
fully  recognize  this  difficulty.  It  is  a  much  more  serious  afiair  to  select  a  piece  of 
land  that  is  suitable  for  a  field  experiment  than  would  be  suspected  by  one  who  has 
never  made  such  an  experiment,  and  I  am  fully  persuaded  that  a  very  large  propor- 
tion of  the  field  experiments  that  have  been  reported  from  time  to  time  are  utterly 
worthless  if  not  actually  misleadiug.  But  I  am  equally  confident  that  it  is  both  pos- 
sible! and  practicable  by  judicious  selection,  drainage,  and  tillage,  to  so  fit  a  plat  of 
gronnd  for  comparative  plat  experiments  that  results  may  be  obtained  from  it  which 
will  hear  comparison  with  the  best  laboratory  work. 
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I  do  not  expect  tbat  it  will  ever  be  possible  to  secure  precisely  identical  resnlts 
from  duplicate  plate;  tbis  is  not  possible  in  tbe  laboratory.  I  do  not  expect  tbat  it 
will  be  possible  to  reduce  the  margin  of  error  to  so  low  a  point  in  the  comparison  of 
duplicate  plats  as  it  is  in  the  laboratory  analysis  of  duplicate  samples  of  milk,  for 
instance;  but  I  do  believe  that  this  margin  may  be  reduced  quite  as  low  in  field  tests 
as  it  is  now  possible  to  reduce  it  in  soil  analysis. 

As  a  reason  for  the  faith  that  is  in  me  I  offer  the  results  of  an  experiment  made  at 
our  station  this  season  in  the  continuous  culture  of  wheat  on  the  same  soil,  without 
manure,  and  with  various  combinations  of  fertilizers.  The  plat  of  land  selected  for 
this  work  contains  24  plats  of  one  tenth  acre  e&ch,  numbered  from  east  to  west.  A 
grove  of  timber  stands  not  far  east  of  the  plat,  and  a  single  tree  stands  nearer 
still. 

The  two  crops  grown  on  this  plat  give  evidence  that  the  plats  fr .  m  19  to  24  inda- 
sive,  are  lower  in  fertility  than  the  remaining  ones.  As  a  whole,  however,  the  plat 
is  one  of  apparent  uniformity  in  soil,  exposure,  and  natural  drainage.  It  slopes 
slightly  to  the  north ;  the  soil  is  a  clay,  lying  upon  the  bowlder  clay  of  the  drift,  and 
this  in  turn  upon  the  Huron  shales,  the  rock  being  probably  between  12  and  20  feet 
from  the  surface.  Originally  the  field  was  covered  with  timber,  chiefly  beech  and 
elm,  and  the  soil  was  water-soaked  for  a  considerable  portion  of  the  year. 

In  preparing  the  field  for  this  experiment  it  was  first  drained  by  three-inch  tiles, 
laid  3  feet  deep  and  36  feet  apart.  It  was  then  divided  into  plats  16  feet  wide  by  272^ 
feet  long,  the  plats  being  separated  by  alley-ways  2  feet  wide.  As  the  alternate 
alley -ways  were  located  over  the  drains  each  plat  has  a  drain  running  its  entire  length 
on  one  side  or  the  otlier. 

The  field  was  in  clover  in  the  spring  of  1886.  The  draining  was  done  that  spring, 
and  during  the  summer  the  plat  devoted  to  this  experiment  was  plowed  flat.  The 
first  harvest  yielded  at  the  rate  of  43  bushels  per  acre  for  the  unfertilized  plats  and 
uo  more  for  those  fertilized.  However,  there  were  considerable  irregularities  in  the 
yield,  due  partly  to  the  fact  that  the  drains  had  been  filled  by  the  plow,  thus  leav- 
ing dead  furrows  in  the  edges  of  the  plats. 

In  preparing  for  the  crop  of  this  year  the  plats  were  plowed  separately  so  as  to 
give  a  furrow  for  surface  drainage  between  them.  The  surface  was  also  carefully 
planed  so  that  no  basins  should  be  left  to  hold  water  during  the  winter,  and  great 
care  was  exercised  in  seeding,  distributing  the  fertilizers,  and  harvesting  and  thresh- 
ing the  grain.    The  results  attained  are  as  follows  : 


Plftt 
No. 


Fertiliser. 


Unfertilised 

Superphosphate 

PotMb   

Unfertilized 

Kitrate  of  soda 

Nitrate  and  superphosphate 

Unfertilised  

Saperphosphate  and  potash 

Nitrate  ana  potash 

UnfertUised 

Superphosphate,  potash,  and  nitrate,  16 
Superphosphate,  potash,  and  nitrate,  32 

Unfertilized 

So perphosphate,  potash,  and  nitrate,  48 
Saperphosphate,  potash,  and  ammonia. 

Unfertilized 

Nitrate,  potash,  and  rock  phosphate  . . . 
Nitrate. potash,  and  slag  phosphate. ... 

Unfertilized 

Barn-yard  manure 

Linseed-oil  meal 

Unfertilized 


Yield 
per 
acre. 

Increase 

rh>m 
fertUlzer. 

BuihsU. 

35.0 
82.1 
31.8 

Bu9ha». 

8.7 
0.3 

30.5 
S8.6 
83.0 

4.3 
6.0 

86.4 
36.8 
32.4 

8.6 
4.2 

36.9 
35.7 
20.9 

5.6 
5.6 

84.9 
83.8 
82.4 

4.8 
2.5 

37.4 
37.8 
81.0 

5.5 
6.8 

34.7 
33.9 
20.5 

5.2 
5.9 
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In  ealculating  the  increase  on  the  varioas  fertilized  plaU,  it  is  assumed  that  the 
changes  in  fertility  are  uniform  from  one  unfertilized  plat  to  the  next.  Calculated 
in  this  way  the  increase  for  phosphoric  acid  on  plat  2  is  3.7  bushels,  and  for  phos- 
phoric acid  and  potash  on  plat  8  is  3.6  bushels;  that  for  nitrogen  on  plat  5  is  4.3 
bnshels,  and  for  nitrogen  and  potash  on  plat  9  is  4.2  bushels.  Potash  apparently  has 
bad  practically  no  effect  when  used  alone  on  plat  3,  or  in  conjunction  with  phos- 
phoric acid  on  plat  8,  or  with  nitrogen  on  plat  9.  Neither  has  it  added  to  the  increase 
when  nsed  in  conjunction  with  both  phosphoric  acid  and  nitrogen,  as  seen  by  com- 
paring plats  11, 12, 24, 17  and  18  with  plat  6. 

Taking  the  plats  receiving  both  phosphoric  acid  and  nitrogen,  that  is,  Nos.  6,  11, 
12,  14,  17  and  18,  the  uniformity  in  the  increase  is  very  striking  ;  so  close  is  it  as  to 
warrant  the  suspicion  that  the  figures  have  been  doctored.  The  fact  is,  however, 
that  the  weights  of  grain  in  column  1  are  the  actual  weights  as  taken  from  the  field, 
without  any  change  or  correction  whatever.  Plat  14  shows  a  smaller  increase  than 
any  of  the  other  plats  receiving  nitrate  of  soda  and  superphosphate,  and  this  was 
expected  before  the  wheat  was  harvested,  as  the  grain  on  this  plat  lodged  early  in 
the  season  and  remained  down.  In  fact  the  results  in  every  case  are  in  perfect  har- 
mony with  the  appearance  of  the  plats  before  harvest.  The  effect  of  the  fertilizers 
began  to  be  apparent  early  in  the  season,  and  became  more  and  more  conspicuous  as 
the  season  advanced,  up  to  the  time  of  heading  out.  After  that  period  the  unferti- 
lized plats  appeared  to  make  greater  progress  than  those  that  had  received  the  ferti- 
lizers, but  in  every  case  the  difference  between  the  fertilized  and  unfertilized  plats 
was  apparent,  while  throughout  the  season  it  was  impossible  to  distinguish  any  dif- 
ference between  plats  3  and  4,  8  and  9,  or  17  and  18.  In  short,  the  coincidences  in 
this  experiment  are  too  many  and  too  uniform,  and  were  too  evident  throughout  the  , 
growth  of  the  crop  to  be  mere  coincidences. 

Allow  me  here  to  call  attention  to  the  method  of  computation  employed  in  calcu- 
lating the  results  of  this  experiment.  As  I  have  said,  I  have  assumed  that  the  changes 
in  natural  fertility  from  plat  to  plat  were  uniform ;  that  is,  that  if  plat  A  yields  30 
bushels  and  plat  D  33  bushels,  both  being  unfertilized,  the  probability  is  that  plat  B 
would  have  yielded  31  bushels  and  plat  C  32  bushels  without  fertilizing.  Suppose, 
however,  we  had  left  but  two  unfertilized  plats  in  this  experiment,  and  those  had 
happened  to  be  numbers  7  and  16,  and  then  that  we  had  taken  the  average  yield  of 
these  plats  as  that  of  the  entire  plat  under  experiment;  our  apparent  increase  from 
the  fertilizers  would  then  have  been  as  shown  in  the  third  column  of  the  following 
table,  the  increase  actually  found  being  repeated  in  the  second  column  for  comparison : 


Plat 

TnoreiiHo 

Increaao 

over  plat 8 
7  and  16. 

Increase 

No. 

as  fouud. 

over  average 
uu  fertilized. 

2 

3.7 

2.9 

4.5 

3 
6 

0.3 
4,3 

1.0 
5.4 

3.'8"** 

6 

6.0 

5.0 

7.5 

8 

3.6 

3.7 

5.3 

0 

4.2 

4.1 

5.7 

U 

6.6 

4.2 

5.8 

12 

5.6 

3.0 

4.0 

U 

4.8 

2.2 

3.8 

15 

2.5 

1.1 

2.7 

17 

5.5 

4.7 

6.3 

18 

5.8 

4.0 

6.2 

20 

5.2 

1.8 

3.4 

21 

5.0 

1.2 

2.8 
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CompariDg  the  duplioato  fertilized  plats,  disregarding  potash,  and  omitting  No.  14, 
for  the  reasons  already  given,  we  have  the  following  results: 


FertiU»6r. 


Snperphospbate 5 

Nitrate j 

Saperphosphate  and  nitrate i 


Increase 

Plat  No. 

M 

found. 

2 

3.7 

f 

3.6 

5 

4.3 

9 

4.2 

6 

6.0 

11 

fi.O 

12 

5.6 

17 

6.5 

18 

5.8 

Increase 
over  plats 
7  and  16. 


2.  ft 
3.7 
3.8 
4.1 
6.d 
4.2 
3.0 
4.7 
4.6 


Increase 

over 

averaee 

an  fertilised. 


4.6 
5.8 
5.4 
5.7 
7.6 
5.8 
4.6 
6.8 
6.3 


In  the  one  case  the  extreme  variation  in  the  rate  of  increase  on  duplicate  plats  is 
but  half  a  bushel,  or  9  per  cent  of  the  lowest  rate,  whereas  in  the  other  it  is  nearly 
3  bashels,  or  97  per  cent.  In  other  words,  the  margin  of  error  according  to  the  first 
calculation,  is  about  H  per  cent  of  the  average  total  yield  of  the  fertilized  plats 
under  comparison,  whereas  in  the  other  case  it  is  nearly  B  per  cent. 

If  we  had  taken  the  average  of  the  eight  unfertilized  plats  as  the  basis  of  computa- 
tion the  case  would  have  been  scarcely  any  better,  as  shown  by  the  last  column  of 
the  tables.  Moreover,  either  of  these  methods  would  have  been  totally  misleading 
with  respect  to  the  relative  yield  of  the  barn- yard  manure  and  linseed-oil-meal  plats 
numbers  iiO  and  21,  owing  to  the  decided  decrease  in  natural  fertility  of  that  end  of 
the  plat. 

Averages  are  very  convenient  to  the  hasty  computer,  and  averages  must  settle 
many  questions  for  the  most  careful  investigator,  but  it  is  plainly  possible  to  draw 
wholly  erroneous  conclusions  from  an  average. 

In  the  same  field  with  the  plat  devoted  to  the  experiment  Just  described,  and  lying 
contiguous  to  it,  are  two  plats  devoted  to  similar  experiments  with  corn  and  oats. 
There  is  this  difference,  however,  between  the  soil  of  the  wheat  plat  and  that  of  the 
corn  and  oats  plats,  and  that  is,  that  while  the  surface  of  the  three  is  quite  uniform  in 
appearance,  digging  reveals  the  fact  that  the  corn  and  oats  plats  are  located  upon  a 
gravel  subsoil,  lying  from  2  to  5  feet  or  more  below  the  surface.  This  gravel  subsoil 
gives  sufficient  natural  drainage  for  ordinary  farm  cropping,  but  in  the  hope  of  secur- 
ing greater  uniformity  of  drainage  tiles  were  laid  through  these  plats  on  the  same 
plan  as  through  the  wheat  plat.  The  desired  end  seems  not  to  have  been  accom- 
plished, however.  We  do  not  get  the  uniform  results  from  this  work  that  we  do  from 
the  wheat,  although  further  cropping  may  obliterate  some  of  the  inequalities  that 
are  now  perplexing  us. 

But  anyone  who  is  familiar  with  the  method  in  which  sand  and  gravel  are  strati- 
fied in  kames  and  moraines  will  realize  that  it  is  not  probable  that  the  soil  resulting 
from  such  formations  should  be  so  uniform  in  quality  as  that  from  the  weathering  of 
a  material  like  the  bowlder  clay  of  the  Ohio  drift  or  of  limestone  or  sandstone  rocks. 
The  layers  of  sand  will  weather  much  more  rapidly  and  form  a  soil  of  much  greater 
depth  than  those  consisting  chiefly  of  coarse  gravel. 

In  the  case  of  deep  beds  of  sand,  the  weathering  may  penetrate  to  such  a  depth  as 
to  impede  drainage,  whereas  in  that  of  coarse  gravel  the  soil  may  be  so  shallow  as  to 
leach  too  ragidly.  A  large  proportion  of  the  field  experiments  made  at  the  Ohio 
Station  have  been  made  upon  soil  of  this  character,  and  the  more  I  work  upon  it  and 
study  it  the  more  fully  I  am  convinced  that  it  is  not  the  best  soil  for  comparative 
tests. 
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POT  AND  BOX  RXPRRIMEin^. 


I  soppose  that  Dr.  Paul  Wa<;ner,  director  of  the  Darmstadt  Experiment  Station, 
has  made  a  greater  number  of  pot  or  box  experiments  than  any  other  man,  and  that 
he  may  with  propriety  be  styled  the  leading  advocate  of  this  method  of  research.  I 
regret  that  I  am  not  able  to  qaote  directly  from  Dr.  Wagner,  bnt  I  probably  do  him 
no  injostice  in  qaoting  from  a  report  of  his  work  published  in  No.  81  of  United  States 
CoDsalar  Reports.  His  position  is  there  stated  to  be  that  **  it  is  difficult  to  find  par- 
cels of  ground  like  one  another  all  in  all;  the  measuring  and  dividing  tbem  off,  the 
working,  manuring,  sowing,  and  harvesting,  as  well  as  the  fixing  of  the  weights  of 
the  products  realized  can  not  be  the  same  in  each  instance. '^ 

All  of  this  is  quite  true;  but  the  question  arises,  Is  the  pot  method  wholly  free 
from  similar  sources  of  error  f  and  is  it  not  probable  that  the  errors  of  this  method, 
insignificant  though  they  may  appear  as  they  stand,  may  yet  grow  to  proportions 
quite  as  great  as  those  in  well-conducted  field  experiments,  when  multiplied  by  the 
iactors  required  to  bring  thera  into  comparison  with  field  work  ?  Bnt  this  multipli- 
cation mast  be  made ;  the  farmer  deals  with  bushels  and  acres  and  our  results  must 
be  stated  in  bushels  and  acres  before  they  can  be  of  any  value  to  him. 

In  order  to  throw  some  light  on  this  question  I  have  calculated  the  percentage 
Tariation  between  the  yields  of  neighboring  unfertilized  plats  in  the  fertilizer  experi- 
ment previously  referred  to,  and  also  between  those  ot  certain  synonymous  plats  of 
wheat  Id  our  variety  test  of  this  year,  reported  in  our  July  bulletin.  In  this  case, 
the  aeed  bad  been  derived  from  different  sources,  and  some  variation  in  product  would 
be  expected  on  this  account.  These  lots  were  purposely  sown  on  adjoining  or  neigh- 
boring plats  for  comparison.  The  soil  is  river  bottom,  underlaid  with  gravel  at  a 
depth  of  abont  5  feet. 

For  comparison  with  this  work  I  have  calculated  the  variation  in  forty-five  tripli* 
Gate  pot  tests,  as  reported  by  Dr.  Wagner,  and  thirty-five  similar  tests  reported  in 
Bulletins  6  and  8  of  the  Imperial  College  of  Agriculture  and  Dendrology  of  Japan,  by 
Dr.  O.  Kellner,  who  has  closely  followed  Dr.  Wagner*s  method.  The  variations  are 
ealcnlated  in  percentages  of  the  lowest  yields,  and  the  results  are  shown  in  the  accom* 
panying  tables : 

Variations  between  duplicate  plats, 

OHIO  STATION,  1889. 


Fertiliwr  teste. 

Variety  teste. 

Plat 
No. 

Wheat. 

Plat 
No. 

Wheat. 

Product. 

Variation. 

PereenL 
0.3 

3.8 

LO 

&4 

&4 

4.5 

17.0 

Product. 

Variation. 

Percent 
2.8 

2.7 

0.0 

4.5 

3.4 

9.1 

7.0 

3.6 

5.3 

1.6 

1 
4 

7 

10 

13 

16 

19 
22 

Buihelt. 
31.9? 

31. 8  j 
33.o| 

29.9| 

... 

31. 0| 
26.55 

5 

6 

7 
11 
12 
Iff 

18 

20 
24 

27 

28 

29 
39 
40 
51 
52 

BuMkeU. 
20.33^ 

28.53I 

29.29$ 
36. 16  i 
36.16  5 
32.  50  I 

81.08| 

30.06  5 
27.60  J 

30.0o| 

82.16| 

31.045 
36.00^ 
34.205 
29.58{ 
29.12  5 

General  averaj^e  variation,  5.0. 
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'Variations  between  triplicate  pot$, 
DARMSTADT  STATION.  1886. 


Barley. 

Wheat. 

Flax.            J 

Prod  not. 

Vnria- 
tion. 

Product 

Varia- 
Uon. 

Prodact. 

Varia- 
tion. 

Oravu. 

Per  cent. 

Orams. 

Percent. 

Grams. 

Percent. 

11.  on 

6.90) 

18.63) 

11.31  1 
ll.SOf 

6.5 

6.12' 
6.11^ 
7.01J 

14.7 

19.35 
21.04'^ 

16.6 

11. 62  J 

19.63 

23.87) 

19.31) 

21. 73  J 

24.45^ 

6.0 

18.78  5 

9.0 

60.36) 

25.30) 

20.47) 

56.615 

6.8 

28.06) 

26.76) 

57. 14  ) 

30.04^ 

7.0 

26.26  5 

6.0 

67.62) 
66.735 
70.62) 

29.33) 

25.42) 

6.8 

20.12) 

14.04) 

20.41% 

2.0 

13.64  5 

5.7 

43.26) 
41.76  5 
46.79) 

19.83) 

14.43) 

12.4 

21.61) 

ia80) 

23. 12  J 

7.0 

17.135 

9.7 

63.96) 

22.97) 

17.57) 

65.14  5 

2.6 

15.83) 

10.53) 
9.135 

53.79) 

14.935 

7.3 

15.3 

30.44) 

14.75) 

9.36) 

33.38  5 

9.6 

17.61) 

12.49) 

30.83) 

16. 72  J 

4.8 

10. 82  S 

15  4 

34.15) 

17.36) 

12.27) 

36.185 

6.0 

14.83) 

9.94 
10.08 
9.58) 

36.20) 

15.06J 

3.3 

5.2 

29.03) 

14.58) 

29.78  5 

7.2 

15.47) 

12.49) 

81. 11  ) 

16.015 

3.9 

11.06  5 

20.7 

35.12) 

15.41) 

10.35) 

3^.125 

6.3 

28.10) 

21.09 
24.005 
22. 25  ) 

36.98) 

29. 20  5 

3.9 

13.8 

65.33) 

28.30) 

61. 53  5 

6.3 

29.54) 
30.03> 
28.70) 

25.55) 

6l.4«) 

4.6 

26. 14  5 

2.3 

6a  26) 

26.80) 

7U.13  5 

3.2 

26.21) 

28.00> 
26.20) 

23.06) 

70. 46  ) 

6.8 

21.O9S 

a4 

69.72) 

23.45) 

60.84  5 

7.2 

29.02) 
30.41  > 
29.10) 

24.92) 

64.00) 

4.8 

25.955 

4.1 

71.68) 

25.21) 

72. 61  5 

2.9 

17.80) 

12.92) 

70.63) 

18. 10  > 

1.2 

13.005 

a6 

44. 14  ) 

iao2) 

11.97) 

.44.735 

2.2 

21.41) 

17.  51 ) 

43.  T5) 

20.20> 

ao 

16. 21  5 

a9 

62.22) 

21.02) 

16.07) 

62.17  5 
62.99) 

L5 

Av.  vari- 

atiou... 

6.0 

9.7 

6.3 

JAPAN  STATION.  1888-89. 


Barley. 

Paddy. 

Rice. 

Prodact. 

Varla- 

tiOD. 

Prodact, 

Varia- 
tion. 

Prodact. 

Varia. 
tion. 

Orame. 
140) 
171  J 
145) 
208) 
197  S 
194) 
244) 
2245 
217) 
242) 
2065 
206) 

Per  cent. 
22.1 

7.2 

12.4 

17.4 

Gramt. 

112.0) 

136.5 

124.4 

105.4 

84.1 

113.8 

95.5 

92.75 

100.4) 

375.6) 

392. 2  S 

380.0) 

Percent. 
38.3 

S.Z 
4.4 

Grame. 
083.9) 
694.4  5 
599.5) 
688.4) 
682.6  5 
622.3) 
669.3) 
695. 1  5 
678.8) 
688.8) 
67^3  5 
617. 1 ) 

Per  cent 
6.6 

7.1 

3.0 

33.2 
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Variaiiowa  between  IHpHoafe  poU — Continoed. 
JAPAN  STATION,  1888-89-Coiitlnned. 


Barley. 

Paddy. 

Rice. 

Product 

Varia. 
tion. 

Product 

Varia. 
tion. 

Prodnct. 

Varia. 
tion. 

Grams. 
307) 
302> 
240) 
164  > 
164? 
162) 
345) 
211  J 
268) 
262) 
227  J 

336) 
816? 
280) 
580) 
435> 
898) 

Percent. 
27.9 

1.2 

17.9 
35.4 
19.7 
83.2 

Grams. 
502.2) 
564.7  > 
606.6) 
467.0) 
509.0j 
521.  7  ) 
495.6) 
653.9J 
624.7) 
514  2) 
620.9  S 
63&4) 
596.4) 
575.4 
626.1* 
S00.2) 
580.1 
646.4! 
67&8) 
609.2> 
6U.3) 
289.8^ 
328.4^ 
269.7) 
497  5 
531.7 
496.4) 

Per  cent. 
7.4 

9.0 
26.5 
24.1 

8.8 
11.4 
13.5 
21.8 

7.1 

Grams. 
717. 1 ) 
643. 1> 
564.5) 
695.5) 
680.3  ( 
640.7) 
697.3) 
686.2  > 
679.0) 
604.7^ 
638.7J 
703.2) 
693.5) 
500.  IS 
643.2) 
359.0) 
390.3 
379.5' 
449.0) 
521.  8  > 
481.9) 
484.4) 
436.2> 
485.2) 
448.2) 
455. 9  > 
453.1) 

Per  cent. 
27.0 

8.6 

2.7 
11.4 
17.5 

8.7 
16.1 
11.4 

1.7 

At.  rari- 
atSon... 

19.4 

14.9 

13.4 

These  tables  demonstrate  the  possibility  of  obtaining  in  the  field  results  qniteas 
eonisteDt  is  those  given  by  the  best  pot  work ;  bat  in  considering  the  table  we 
sboold  remember  that  in  field  work  we  expect  some  natural  variation  in  the  soil, 
wheress  pot  experiments  are  supposed  to  begin  with  a  soil  made  absolutely  uniform. 
When  this  is  considered  I  think  we  must  adroit  that  unless  pot  culture  can  show 
▼ery  much  more  nniform  results  than  those  of  the  experiments  referred  to,  we  must 
ungn  the  method  to  a  secondary  place,  as  compared  with  field  experiments,  in  the 
•tody  of  the  problem  of  the  maintenance  of  soil  fertility. 

I  woold  not  be  understood,  however,  as  denying  the  utility  of  pot  experiments. 
It  may  often  be  practicable  to  malce  such  tests  where  field  tests  are  impossible.  In 
rach  case  they  may  serve  an  excellent  purpose,  and  as  they  are  far  more  easily  made 
thao  field  tests  and  admit  of  indefinite  duplication  on  small  areas,  tboy  may  often 
he  nsefiilly  employed  in  preliminary  surveys  of  lines  of  work,  afterward  to  be  fol- 
lowed by  more  accurate  tests  in  the  field.  For  such  purposes  there  is  an  important 
plaeeforpot  experiments.  We  are  employing  them  constantly  in  our  work,  as  sup- 
plementary to  our  field  work,  and  hope  to  largely  extend  their  use. 

Mr.  Armsby  said  that  all  present  who  had  anythiug  to  do  with  field 
tests  would  certainly  feel  encouraged  by  the  results  reported  in  the 
foregoing  paper;  their  close  agreement  was  very  gratifying.  Upon 
the  question  between  pot  and  field  experiments,  however,  there  was 
wmething  more  to  be  said  regarding  the  purposes  of  the  two,  which, 
according  to  his  understanding,  covered  different  grounds.  Advocates 
of  potexperiments  claimed  that  by  that  method  they  could  control  all  or 
^ery  nearly  ail  of  the  conditions,  for  example,  the  water  supply,  texture 
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and  depth  of  soil,  position  of  the  water-table  in  the  soil,  etc.,  to  a  far 
greater  extent  than  was  possible  in  the  best-condacted  field  experiments, 
and  were  therefore  able  to  experiment  upon  more  strictly  scientific  princi- 
ples, making  all  the  conditions  to  conform  save  the  one  whose  influence 
was  to  be  tested.  Pot  experiments  could  be  used  in  investigating  sci- 
entific principles,  such  as  the  relative  value  of  different  forms  of  phos- 
phoric acids,  and  the  feeding  capacities  of  different  classes  of  plants, 
whereas  such  iuvestigations  he  believed  were  impossible  by  field  tests. 
In  his  judgment  the  pot  experiment  was  designed  as  a  means  of  inves- 
tigation into  scientific  principles  of  plant  nutrition,  while  the  purpose 
of  the  field  experiment  was  to  test  the  application  of  the  pot  experi- 
ment. What  was  wanted  was  a  field  test  as  accurate  as  possible, 
conducted  in  some  such  way  as  had  been  described,  not  to  test  the 
correctness  of  the  conclusions  from  the  pot  experiments,  but  their 
applicability  to  field  conditions,  some  of  which  might  tend  to  modify 
results.  This  seemed  to  be  the  essential  distinction  between  the  two 
classes  of  experiments. 

Mr.  Atwater  wished  to  add  a  word  in  confirmation  of  points  made  in 
Mr.  Thome's  paper.  Those  familiar  with  the  experiments  made  by  Sir 
John  Bennet  Lawes  would  remember  how  he  commenced.  One  of  his 
earlier  ide^s  was  to  make  a  field  experiment  which  should  be  uniform, 
and  he  selected  a  large  portion  of  land  and  put  in  men  with  shovels  and 
wheelbarrows  to  dig  out  and  wheel  away  the  soil,  mixing  it  as  he  would 
if  taking  samples  for  analysis.  The  area  thus  dug  out  was  then  divided 
by  brick  walls  lined  with  cement,  into  individual  plats,  each  half  a  meter 
or  a  meter  square,  in  which  the  carefully  mixed  earth  was  carefully 
replaced,  the  subsoil  beneath  and  the  surface  soil  on  top,  and  stami>ed 
down  as  uniformly  as  possible.  The  labor  of  days  and  weeks  being 
given  to  secure  a  number  of  uniform  plats.  It  would  seem  that  uniform 
results  could  be  obtained  from  these  plats,  but  as  a  matter  of  fact  there 
were  very  wide  variations,  the  reason  for  which  became  apparent :  They 
were  due  to  differences  in  moisture  underneath.  Another  modifying 
factor  in  field  experiments,  and  one  which  often  caused  considerable 
variation  in  results  on  plats  in  close  juxtaposition,  was  difference  in 
arrangement  of  the  soil  strata,  the  layers  frequently  varying  widely 
within  a  short  space.  It  was  hopeless  to  expect  uniformity  of  results 
unless  uniformity  of  moisture  was  first  made  sure. 

Mr.  Thome's  method  seemed  to  afford  a  crucial  experiment  for  field 
tests.  Some  years  ago  he  had  followed  that  plan  in  a  large  number  of 
experiments,  and  in  making  extended  calculations  based  upon  these 
experiments  he  had  been  astonished  to  find  that  while  in  certain 
experiments  the  eft'ect  of  nitrogen,  phosphoric  acid,  or  potash  was  thor- 
oughly uniform,  in  others  a  large  minus  was  shown  for  nitrogen  on  one 
plat  and  on  another  plat  a  large  plus.  Again,  .with  corn,  taking  200 
experiments,  he  had  first  cast  out  120,  and  then  weeded  out  half  of  the 
remaining  80,  leaving  only  40  that  stood  the  test    He  had  supposed 
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that  these  could  be  relied  npon  for  generalizations,  bnt  oddly  enongh, 
when  the  average  results  of  the  40  were  compared  with  the  average  of 
all.  the  conclusions  from  both  sets  were  found  to  be  very  nearly  the 
same.  When  a  great  number  of  such  experiments  were  calculated  upon» 
the  "might  of  average  figures"  would  be  realized. 

On  motion,  the  committee  proceeded  to  the  election  of  officers  for  the 
ensuing  year.  The  following-named  gentlemen  were  nominated  and 
elected : 

Chairman^  Charles  S.  Plumb,  of  Indiana. 

Viee-chaimnanj  G.  E.  Morrow,  of  Illinois. 

Secretary f  C.  B.  Thorne,  of  Ohio. 

Mr.  Armsby  read  the  following  paper: 

Is  A  Digestion  Experiment  FaixaciousT    n.  P.  Armsby. 

Webster  says :  **  A  fallacy  is  an  argument  which  professes  to  be  decisive,  bnt  in 
reality  is  not.'' 

It  is  to  be  observed,  then,  that  the  qnestion  under  discussion  is  not  that  of  the 
accuracy  of  a  digestion  experiment,  bnt  of  the  correctness  of  the  logic  upon  which  its 
conclusions  are  based.    As  regards  this  we  have  to  ask : 

1.  What  is  the  conclusion  reached  T 

2.  What  is  the  reasoning  by  which  it  is  reached  T 

3.  Is  that  reasoning  false  T 

1.  The  conclnsion  is  that  a  certain  x>6rcentago  of  each  of  certain  ^onps  of  proximate 
coDstitnents  has  been  extracted  from  a  certain  fodder  or  ration  by  the  digestive 
apparatus  of  the  animal  experimented  on. 

2.  The  reasoning  has  as  its  data  the  facts,  (a)  that  a  certain  amount  of  these 
ingredients  was  eaten  by  the  animal  during  a  seriesof  days;  (b)  that  a  certain  amount 
of  each  of  them  was  found  in  the  solid  excreta  voided  during  the  same  time. 

Starting  from  these  data,  the  argument  assumes  as  its  premises: 

(1)  That  matter  is  indestructible. 

(2)  That  on  the  average  of  a  sufficiently  long  time  as  much  of  any  substance  leaves 
the  alimentary  canal  as  enters  it,  or  in  other  words,  that  the  capacity  of  the  latter  is 
limited. 

(3)  That  matter  can  escape  from  the  alimentary  canal  only  by  digestion  and  resorp- 
tion or  in  the  dung. 

The  reasoning  may  be  represented  algebraically  thus:  Let  A  equal  the  amount 
which  enters  alimentary  canal,  B  the  amount  which  leaves  alimentary  canal,  C  the 
amount  excreted  in  dung,  D  the  amount  digested. 

From  (1)  and  (2)  we  have  A=B,  from  (1)  and  (3)  we  have  C+D=B.  Equating  the 
two  values  of  B  we  have  A=C-|-D,  D=A— C. 

That  is,  the  amount  of  any  substance  digested  equals  the  amount  entering  the  ali- 
mentary canal  minus  the  amount  found  in  the  dung. 

3.  Is  this  reasoning  correct  f  I  am  not  a  logician,  but  so  far  as  I  can  see,  the 
reasoning  in  the  form  given  above  is  strictly  correct.  In  an  ordinary  digestion  experi- 
ment, however,  we  silently  introduce  another  premise,  namely,  that  nothing  enters 
the  alimentary  canal  except  through  the  mouth,  and  say  that  food  minus  dung  equals 
food  digested.  This  assumption,  however,  has  been  proven  to  be  false,  and  therefore, 
strictly  speaking,  the  ordinary  digestion  experiment  involves  a  fallacy.  Practically, 
however,  this  is  rather  to  be  classed  with  the  errors  of  experiment  than  as  a  logical 
fallacy.  Its  existence  has  been  well  known  for  years,  although  its  importance  was 
long  underestimated,  and  we  are  even  now  able  to  make  some  approximate  estimate 
of  its  amount. 

My  answer  to  the  question  proposed,  then,  is  briefly,  that  a  digestion  experiment 
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condncted  according  to  tbe  best  methods  we  now  possess,  while  not  so  aoonrate  as 
might  be  desired,  is  not  in  any  fair  constroction  fallacioas. 

It  occurs  to  me  as  just  possible,  however,  that  what  the  Chairman  bad  in  mind  in 
propounding  this  question  was  not  so  much  the  digestion  experiment  itself  as  the 
oonclnsions  sometimes  drawn  from  it  as  to  the  nntritive  valne  of  the  feeding  stoffis  in 
question. 

It  hardly  seems  necessary  to  remark  before  this  audience  that  a  digestion  experi- 
ment, per  se,  gives  ns  no  direct  information  as  to  the  nutritive  value  of  the  substances 
experimented  on.  The  question  whether  the  amount  of  digestible  nutrients  in  a  fod- 
der, as  determined  by  a  digestion  experiment,  is  a  measure  of  its  nntritive  value,  is 
an  entirely  distinct  question,  to  be  settled  by  an  entirely  different  kind  of  experiment, 
namely,  by  comparing  the  amounts  of  digestible  matter  consumed  in  different  cases 
and  in  different  fodders  with  the  actual  nntritive  effect  produced.  Now,  while  there 
is  no  serious  difiQoulty  in  determining  with  reasonable  accuracy  the  amounts  of  digesti- 
ble matter  fed,  any  one  who  has  had  any  considerable  experience  in  conducting  feed- 
ing experiments  knows  it  is  by  no  means  an  easy  matter  to  satisfy  himself  that  he 
he  has  reached  even  an  approximation  to  tbe  true  nutritive  effect.  If  he  makes  any 
critical  study  of  his  results,  he  will,  I  am  sure,  appreciate  the  statement  made  by  a 
student  in  a  recent  examination  paper,  that  "A  feeding  experiment  may  be  more  or 
less  accurate. '' 

Who  can  tell  what  tbe  live  weight  of  his  animals  is,  either  at  the  beginning  of  his 
experiment  or  at  the  close  T  How  much  of  the  apparent  gain  or  loss  of  weight  is 
really  solid  matter  and  how  much  is  due  to  changes  in  the  percentage  of  water  in 
the  tissues  f  Uow  much  of  the  real  gain  or  loss  of  solid  matter  is  flesh  f  How  roach 
fat  T  How  much  ash  f  In  how  many  feeding  experiments  can  these  questions  or 
any  one  of  them  be  answered  T  And  yet  without  an  answer  to  them  the  true  nntri- 
tive effect  remains  uncertain. 

I  am  not  disparaging  such  feeding  experiments  as  have  been  made  by  the  majority  of 
experiment  stations,  both  in  this  country  and  Europe.  For  the  practical  ends  which 
they  have  been  designed  to  serve,  the  effect  of  the  feeding  can  be  determined  with 
sufficient  accuracy,  and  a  vast  deal  of  most  valuable  information  has  been  afforded 
by  these  experiments.  The  question  now  under  consideration,  however,  is  of  a  differ- 
ent character,  involving  an  exact  scientific  comparison  of  food  with  nutritive  effect 
and  requiring  an  exact  control  of  all  the  conditions  of  experiment.  I  hold,  therefore, 
that  it  is  only  by  considering  the  results  of  large  numbers  of  such  experiments  that 
we  can  get  any  trustworthy  information  on  this  point,  and  that  even  then  we  reaoh 
only  a  greater  or  less  degree  of  probability.  Even  a  considerable  number  of  results 
apparently  opposed  to  the  view  that  the  digestible  matter  of  a  fodder  measures  its 
nntritive  value,  I  do  not  regard  as  decisive. 

It  would  reqnire  vastly  more  time  than  I  have  had  at  my  disposal,  to  investigate 
exhaustively  the  evidence  bearing  on  this  question,  and  the  results  would  constitute 
a  monograph  for  study  rather  than  a  paper  for  such  a  meeting  as  this.  I  may  be 
allowed,  however,  to  express  my  personal  opinion  that  the  balance  of  probability  is 
steadily  increasing  in  favor  of  the  view  that  a  determination  of  the  digestibility  of  a 
fodder  gives  us  a  fairly  accurate  measure  of  its  potential  nutritive  effect.  Whether 
this  potential  effect  is  made  actual  in  any  given  case  depends  very  largely  upon  the 
skill  and  knowledge  of  the  feeder.  This  conclusion,  of  course,  does  not  exclude  the 
possibility  of  finding  a  better  measnre  of  the  nutritive  effect  or  of  greatly  perfecting 
this  one.  Indeed  I  believe  very  strongly  that  our  stations  would  in  the  end 
strengthen  themselves  by  doing  a  fair  share  of  strictly  scientific  work  upon  such 
problems  as  this,  not  only  in  connection  with  stock  feeding,  but  with  all  branches  of 
their  work. 

Mr.  Curtis  (in  the  chair)  said  that  he,  for  one,  desired  to  express  I 
his  appreciation  of  the  views  presented  in  the  paper  jost  read;  hei 
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presamed  that  most  of  those  present  would  acknowledge  an  inability  to 
discnss  the  matter.  At  bis  own  station  some  digestion  experiments 
were  now  being  made,  and  some  of  the  difficulties  pointed  oat  were 
met  with  there.  It  was  hoped  that  by  practice  better  work  coald  be 
done  in  the  future.  The  stations  might  expect  errors  in  the  first  reports 
on  these  experiments;  considerable  experience  was  necessary,  and  until 
it  was  had  the  results  would  not  be  of  great  value. 

Mr.  Plumb  said  that  in  digestion  experiments  conducted  at  his  sta- 
tion a  higher  percentage  of  nutriment  was  found  in  the  dung  than  had 
been  pot  into  the  animal.  Those  who  had  large  experience  in  this  line 
were  skeptical  in  regard  to  the  results  obtained. 

Mr.  Thome  said  that  one  difficulty  in  both  digestion  and  feeding 
experiments  was  the  great  variation  in  individual  animals.  This  factor 
could  be  handled  only  by  dealing  with  very  large  numbers  of  animals; 
because  of  its  presence  he  had  great  doubt  in  regard  to  the  value  which 
should  be  attached  to  many  ot  the  German  experiments.  In  the  ordi- 
nary feeding  experiment  the  possibility  of  dealing  with  larger  numbers 
was  advantageous.  He  believed  that  digestion  experiments  should  be 
pushed  farther  and  with  larger  numbers  of  animals. 

Mr.  Tracy  said  that  last  year  the  Mississippi  Station  had  60  head  of 
cattle  for  feeding  experiments.  After  handling  them  for  90  days  it 
was  found  practically  impossible  to  conduct  the  digestion  experiment 
in  connection  with  the  feeding  experiment,  it  covered  so  much  ground. 
The  combined  action  of  the  stations  would  be  required,  and  the  com- 
pilation of  the  various  results  might  afford  the  final  solution  of  the 
question.  Until  a  basis  should  be  fixed  for  judgment  of  the  condition 
of  the  animal's  system  before  feeding  the  way  would  remain  rather 
dark  and  gloomy. 

Mr.  Armsby  said  that,  so  far  as  his  experience  went,  while  individual 
animals  differed  as  to  digestive  power,  their  differences  in  regard  to 
the  nutritive  effect  of  the  same  amount  of  food  were  far  greater. 

Mr.  Atwater  wished  to  confirm  the  position  taken  by  Mr.  Armsby. 
Some  time  ago  he  had  made  similar  experiments  on  the  human  subject, 
and  in  Germany  he  had  conversed  with  men  who  had  had  a  varied 
experience  in  these  matters.  In  compiling  the  data  obtained  he  had 
been  impressed  with  a  general  idea  that  he  thought  might  almost  be 
laid  down  as  a  general  principle,  which  was,  that  the  percentage  of 
each  nutrient  digested  and  not  resorbed  by  different  animals  of  the 
same  species — ^human  or  other — was  much  more  constant  than  was 
generally  supposed.  A  large  number  of  cows  would  individually  digest, 
in  this  sense,  nearly  the  same  quantities  from  the  same  fodder,  under 
like  conditions.  The  matter  of  individual  difference  came  in  play  when 
the  nutritive  effects  were  considered,  the  variations  in  which  might  be 
very  great. 

Mr.  Plumb  said  that  the  conditions  under  which  digestion  experiments 
were  conducted  were  sometimes  abnormal,  as,  for  instance,  in  the  case 
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of  a  sheep,  which  was  confined  in  a  small  pen  so  that  he  could  not  tnm 
around  easily.  With  cattle,  while  the  conditions  were  more  nearly 
normal,  they  were  not  average  conditions.  The  circumstances  under 
which  even  the  most  careful  experimenters  worked  did  not  seem  to  be 
quite  fair. 

Mr.  Armsby  said  that  he  gave  each  sheep  about  10  feet  square,  which 
allowed  plenty  of  room.  The  harness  was  made  of  carpet  web,  and  the 
animal  was  entirely  free.  He  was  penned  in  while  feeding  and  was 
then  let  loose. 

Mr.  Atwater  said  that  he  had  conversed  with  Professor  Hoy  t,  who  had 
given  special  attention  to  this  subject.  It  was  remarkable  how  little 
influence  the  abnormal  conditions  had  upon  the  actual  quantity  of 
nutrients  digested  as  estimated  by  the  system  in  use. 

Mr.  Armsby  said  that  in  the  case  of  cows  he  had  dispensed  with  har- 
ness, using  a  pail  to  collect  the  urine  and  a  shovel  for  the  dung.  He 
sometimes  attached  a  rubber  bag  to  catch  the  urine.  There  was  very 
little  irritation  of  the  animals  from  the  harness ;  they  were  kept  under 
as  natural  conditions  as  many  animals  free  in  stall.  In  digestion  exper- 
iments he  did  not  consider  it  essential  to  catch  the  urine,  but  did  so  in 
the  case  mentioned  merely  to  keep  the  floor  clean  as  a  matter  of  con- 
venience. 

A  member  asked  what  was  the  eff'ect  of  long-continued  feeding  on  a 
single  article  of  diet,  perhaps  not  a  very  palatable  one,  as  compared 
with  that  of  feeding  the  same  article  in  combination. 

Mr.  Armsby  replied  that  a  direct  answer  was  impossible.  1  f  hay  were 
fed  alone  its  digestibility  could  be  determined  with  considerable  accu- 
racy;  if  corn  were  then  added,  the  digestibility  of  hay  and  corn  would 
be  determinable,  but  it  could  not  be  told  what  was  due  to  the  corn  and 
what  to  the  hay.  The  digestibility  of  hay  was  therefore  assumed  to 
remain  the  same.  Perhaps  the  best  way  was  to  first  feed  a  little  hay 
alone,  next  the  same  amount  of  hay  with  a  like  amount  of  corn,  and 
for  the  third  period  the  same  amount  of  hay  with  a  considerably  larger 
amount  of  corn.  If  the  relative  digestibility  was  found  to  be  the  same 
in  the  three  cases  it  would  perhaps  justify  the  conclusion  that  the  com 
did  not  afifect  the  digestibility  of  the  other  fodder ;  but  this  would  not 
be  an  absolute  demonstration,  and  he  knew  of  no  way  of  getting  one 
on  the  point  in  question. 

Mr.  Atwater  asked  about  the  effect  of  carbohydrates  upon  the  secre- 
tion of  the  nitrogenous  digestive  jiiicas ;  it  had  been  thought  to  interfere 
with  the  accuracy  of  the  protein  determinations. 

Mr.  Armsby  replied  that  of  late  the  general  view  bad  been  that  that 
was  a  question  not  so  much  of  the  amount  of  carbohydrates  as  of  the 
digestible  dry  matter  fed. 
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Mr.  Wing  read  the  following  paper : 

Special  Points  Bearing  on  Feeding  Experiments,  H.  H.  Wing. 

If  we  exclude  from  the  term  '^feeding  experiment''  all  the  experimental  that  have 
been  made  to  determine  the  digestibility  of  foddera,  we  shall  tind  that  feeding  experi- 
ments, with  a  very  few  notable  exceptions,  have  been  discnssed  solely  from  the 
standpoint  of  theeifect  of  the  chemical  composition  of  the  foods  used  upon  the  amount 
and  quality  of  production.  Now,  while  I  would  not  underrate  in  the  least  the 
importance  of  the  chemical  composition  of  a  fodder  or  ration  on  the  animal  economy, 
it  seems  to  me  that  certain  other  considerations,  that  might  perhaps  well  be  called 
the  physical  relations  of  fodders  and  rations,  have  been  entirely  too  much  overlooked 
in  our  discuseioos  of  the  results  of  feeding  experiments. 

It  is  to  some  of  these  physical  relations  that  I  desire  to  call  your  attention  t4)-day, 
not  with  the  idea  of  presenting  anything  remarkably  new  or  startling,  but  that  in  the 
discussion  the  views  of  the  members  shall  find  expression  as  to  the  best  means  for 
determining  or  eliminating  these  influences. 

PalatabUity. — While  we  recognize  the  importance  of  palatability  in  a  general  way, 
we  make  no  effort  to  estimate  its  effect  further  than  to  say  that  good  results  can  not 
be  ex]»ected  from  the  use  of  a  fodder  that  for  any  reason  may  be  unpalatable  to  the 
animal;  nor  can  we  even  foretell  when  this  is  to  be  an  important  element  in  our 
experiments,  as  a  case  in  point  will  illustrate. 

Two  pens  of  shejp  were  being  fed  on  the  same  ration,  of  which  one  pen  ate  readily 
and  with  eagerness,  and  the  other  daintily  and  in  much  less  amount,  with  the  result 
naturally  to  be  expected,  that  the  one  made  a  fair  gain  while  the  other  made  scarcely 
any.  Here  was  a  large  difference  in  final  product  that  was  in  all  probability  in  large 
measure  due  to  the  different  degrees  of  fondness  of  the  two  pens  for  the  ration.  And 
yet  there  was  nothing  to  indicate  to  us  at  the  beginning  that  the  ration  would  be 
Qopalatable  t^  the  one  pen  and  not  to  the  other. 

Jieekaiiical  preparation. — To  the  mechanical  preparation  of  fodders  more  attention 
has  been  given  than  to  any  other  of  the  physical  relations,  and  considerable  good 
work  has  been  done  upon  the  relative  effects  of  cut  anid  uncut  coarse  fodders,  whole 
andgroond  grains,  and  cooked  and  uncooked  food,  but  our  knowledge  of  those  mat- 
ters is  still  imperfect  and  it  is  extremely  difilcult  to  draw  valuable  generalizations 
from  the  work  that  has  already  been  done. 

Combinations, — In  feeding  experiments  where  two  or  more  fodders  have  entered 
into  the  ration  it  has  been  the  common  practice  to  feed  the  fodders  mixed  in  the  pro- 
portiona  desired,  and  to  feed  the  same  mixture  continuously  during  the  course  of  the 
experiment.  Is  it  by  any  means  certain  that  such  a  mixture  will  have  the  same 
effect  npon  the  animal  as  the  same  amount  of  the  same  fodders  fed  singly  and  alter- 
nately? It  would  seem  that  here  is  a  field  well  worthy  of  careful  investigation. 
Attention  is  often  called  to  the  bad  results  following  the  use  of  a  single  restricted 
fodder  for  long  periods  of  time.  Is  it  not  possible  that  the  continuous  use  of  a  single 
mixture,  no  matter  how  carefully  **  balanced/'  will  be  followed  by  largely  the  same 
reenlts  aa  continuous  feeding  on  a  single  article f  I  do  not  know  that  the  matter  has 
been  inTeetigated,  but  it  seems  very  likely  that  the  animals  under  experiment  may 
often  be  unfavorably  affected  by  such  feeding.  Perhaps  I  may  be  pardoned  a  per- 
sonal iUostration.  Oatmeal  mush  and  milk  is  universally  esteemed  a  healthful, 
nutritioua,  and  palatable  article  of  human  food,  but  it  has  palled  upon  my  appetite 
since  I  fed  continuously  npon  it  during  my  freshman  year  in  college,  and  I  do  not 
think  were  I  nnder  experiment  that  I  could  be  made  to  thrive  upon  it. 

ConsmmpHan  of  icater. — That  the  consumption  of  water  will  vary  with  animals 
npon  different  rations  has  beeu  often  noticed  by  experimenters ;  but  little  effort  has 
apparently  been  made  to  trace  its  effect.  From  our  own  somewhat  limited  experi- 
ence we  have  tentatively  formulated  the  proposition  that  in  feeding  for  flesh  the 
gain  in  weight  is  in  direct  proportion  to  the  amount  of  water  consumed.    To  this  we 
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have  as  yet  given  scarcely  the  weight  of  a  working  hypothesis;  the  more  so  as  it  is  in 
direct  opposition  to  the  teaching  of  German  experiments,  and  it  is  only  mentioned 
now  that  the  attention  of  others  may  he  turned  in  the  same  direction. 

Bnt  whatever  effects  may  he  due  to  the  chemical  composition  and  whatever  dae  to 
the  physical  relations,  so  called,  hy  far  the  greatest  ohstacle  that  stands  in  the  way  of 
useful  generalizations  from  feeding  experiments  is  the  difficulty  of  eliminating  the 
individual  peculiarities  of  the  different  animals  from  the  results  of  the  experiment. 
Of  course  by  using  animals  whose  inherited  tendencies  are  the  same — thoroughbreds 
or  high  grades — wc  eliminate  to  some  extent  the  liability  to  extreme  individual  varia- 
tions; bnt  we  know  that  even  with  thoroughbreds  there  are  often  striking  differ- 
ences in  individuals  closely  related.  From  the  fact  that  many  of  these  individual 
characteristics  are  hidden  to  the  eye  or  only  develop  themselves  during  the  coarse  of 
the  experiment,  about  the  only  means  of  counteracting  these  variations  lie  in  the  uae 
of  a  larger  number  of  animals  and  in  numerous  repetitions  of  the  experiment.  For- 
merly it  was  the  custom  when  two  lots  were  being  fed  on  different  rations,  to  reverse 
the  feeding,  so  that  each  lot  might  for  a  time  receive  each  ration  ;  bnt  this  practice 
seems  to  have  been  almost  entirely  given  up,  and  with  good  reason,  it  seems  to  me, 
for  often  the  mere  act  of  change  seemed  to  have  as  much  influence  as  the  different 
rations. 

Finally,  I  suppose  it  is  hardly  necessary  to  call  attention  to  the  fact  that  we  should 
be  extremely  cautious  in  publishing  results  where  the  sanitary  conditions  surround- 
ing the  experiment  have  not  been  of  the  best  in  all  respects,  or  where  we  have  not  suc- 
ceeded in  attaining  a  production  that  would  be  considered  good  under  ordinary  meth- 
ods of  treatment. 

Mr.  Atwater  thought  the  paper  just  read  very  much  to  the  point, 
and  was  glad  to  say  that  some  of  the  condasions  therein  reached 
seemed  deserving  of  most  carefal  and  thoughtful  consideration.  The 
plan  of  feeding  the  animals  in  lots  A  and  B  alike,  and  then  diverging 
and  feeding  lot  A  on  a  narrow  ration  and  lot  B  on  a  wide  ration,  whether 
feeding  for  beef  or  milk,  seemed  very  likely  to  be  fallacious  in  many 
cases,  because,  leaving  out  of  account  for  the  present  the  individuality 
of  the  animals,  the  residual  effect  of  the  ration  in  the  first  test  period 
upon  the  apparent  product  of  the  second  period  was  unknown.  For 
example  might  be  taken  the  case  of  feeding  to  test  the  effect  of  the 
fodder  upon  milk  production.  This  product  was  dependent  upon 
various  factors;  it  was  not  elaborated  from  the  food  and  filtered 
through  the  lacteal  glands  themselves,  but  it  was  known  that  in  some 
way  the  condition  of  the  animal  very  materially  modified  both  the 
quality  and  the  composition  of  the  milk.  While  the  exact  facts  were 
at  present  in  darkness,  it  might  be  accepted  as  a  convenient  working 
hypothesis  that  the  quantities  of  protein  and  fat  in  the  body  itself  form 
an  important  factor  in  the  storage  of  these  substances  in  the  body  dar- 
ing the  succeeding  period.  It  was  probable  that  the  laws  of  nutrition 
for  the  cow  were  very  similar  to  those  for  the  dog  or  other  animals, 
and  it  was  known  by  such  experiments  as  those  made  with  the  respira- 
tion apparatus  in  Munich  (unfortunately  too  little  understood  in  this 
country)  to  be  possible,  by  changing  not  simply  the  amount,  but  also 
the  composition  of  the  food,  to  increase  or  decrease  both  protein  and  fat 
in  the  body,  or  to  increase  either  and  decrease  the  other.  It  was 
remarkable  to  see  how  the  interior  of  a  dog  could  be  manipulated,  and 
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why  was  it  not  bo  with  a  cowf    If  during  the  first  period  the  cows  of 
one  lot  were  fed  with  the  nitrogenous  ratiou  and  those  of  the  other  lot 
with  the  carbonaceous  ration,  and  the  quantity  and  quality  of  the  milk 
teBtedy  and  then  in  a  transition  period  of  say  two  weeks,  the  experi- 
menter passed  on  to  the  second  period,  how  could  it  be  known  horw 
much  of  the  protein  or  fat  stored  in  the  first  period  afifected  the  milk 
prodnct  in  the  other  f    There  was  a  source  of  error  which  he  mistrusted 
would  be  found  so  important  that  a  very  large  amount  of  the  best 
experimenting  in  past  years  would  have  to  be  given  up.     He  did  not 
see  how  any  single  experiment  station  could  do  much  to  secure  the 
desired  results  in  this  line,  however  narrow  might  be  the  problem 
upon  which  it  worked;  but  cumulative  experience  and  the  aggregation 
of  data  would  afford  what  was  wanted.    For  some  time  he  had  had  in 
mind  the  making  of  a  specific  suggestion  to  the  experiment  station 
workers  engaged  in  feeding  experiments,  that  as  many  of  them  as 
possible  should  cooperate  in  the  investigation  of  some  one  subject, 
for  instance  that  of  milk  production.    Were  the  constantly  used  dietary 
standards  satistactory,  and  how  were  exact  data  to  be  got?    When 
these  were  obtained  it  would  be  necessary  in  the  first  place  to  make  the 
question  very  narrow,  and  then  unite  and  follow  it  up  together  for  a  long 
time,  working  on  a  common  plan.    While  not  now  prepared  to  suggest 
either  a  specific  question  or  a  specific  line  of  inquiry,  he  would  be 
glad  to  receive  from  the  experimenters  interested  any  suggestions  as 
to  the  point  of  attack  at  which  the  investigation  of  any  one  problem 
in  question  should  be  begun.    He  would,  with  the  available  means 
of  the  Office  of  Experiment  Stations,  do  what  he  could  to  collate  the 
latest  and  best  information,  European  and  other,  regarding  the  specific 
question  selected;  and  then  he  would  be  glad  to  meet  with  the  others 
interested  at  Columbus,  Ithaca,  Washington,  Denver,  or  elsewhere,  and 
spend  as  many  days  as  might  be  necessary  to  arrange  plans.    The 
Storrs  Station,  with  its  very  small  means,  would  gladly  cooperate  in 
carrying  out  the  schedule  to  be  made  up,  and  so  would  Mr.  Thome's 
station  ;  and  though  the  experiment  devised  might  not  prove  successful 
daring  the  first  season,  some  definite  results  wouhl  be  obtained  by 
keeping  at  the  work.    The  suggestions  now  made  were  quite  general ; 
any  of  the  questions  involved  might  be  taken  up.    He  did  not  know 
*  whether  the  proposed  cooperation  was  feasible,  or  if  it  were,  whether 
the  first  experiments  should  be  made  in  feeding  for  beef,  mutton,  milk, 
or  pork ;  he  had  expressly  thought  of  feeding  for  milk.   The  first  question 
to  be  asked,  however,  was  whether  it  was  desired  to  join  in  any  such 
work.    If  it  was,  he  would  do  all  that  he  could,  personally,  iu  the  matter, 
and  would  invite  those  who  would  cooperate  to  visit  Washington  and 
hold  a  conference  for  the  arrangement  of  some  experiments.    He  would 
suggest,  first,  feeding  for  milk,  and  under  that  either  one  or  both  of  two 
questions :  (1)  the  quantities  of  protein,  fats,  and  carbohydrates  to  be  fed 
I»r  1,000  pounds  of  live  weight,  and  (2)  the  effect  of  nitrogenous  food 
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upon  the  composition  as  well  as  upon  the  amoant  of  milk  produced — 
bat  this  was  only  a  saggestion.  He  thoroaghly  believed  that  work  of 
this  kiud  should  be  done,  and  that  the  sooner  it  was  begun  the  better. 
Mr.  Plumb  said  that  the  question  was  oue  which  could  not  be  settled 
at  any  one  meeting  of  the  Association,  involving  as  it  did  men  and  ani- 
mals and  the  circumstances  surrounding  them.  Like  other  men  who 
dealt  with  cattle  in  experiment  stations,  he  believed  that  he  had  a  fair 
knowledge  of  stock ;  but  if  he  went  to  a  dealer  in  Shorthorns  and  used 
his  best  judgment  in  picking  out  three  steers  for  a  feeding  experiment 
the  Chicago  stockmen  would  laugh  at  his  selection.  To  illustrate,  he 
had  bought  ten  Shorthorns  for  a  certain  ex|>eriment.  A  stockman  and 
one  of  the  trustees  accompanied  him,  both  being  very  capable  exi)ert 
judges — men  who  attended  and  exhibited  at  fat  stock  shows.  The  trus- 
tee made  the  selections.  When  they  got  the  animals  home  it  was  con- 
sidered best  to  take  them  around  to  the  barns ;  they  were  not  suitable 
cattle  for  even  the  ordinary  feeding  tests.  The  matter  of  accuracy — 
the  carefulness  of  the  men  who  did  the  work — also  entered  into  the 
question.  Again,  in  New  England  one  thing  was  fed  and  in  Texas 
another }  the  conditions  of  the  cattle  varied  in  different  places.  In  the 
past  year  he  visited  an  experiment  station  which  he  considered  eqnal 
in  accuracy  of  work  to  any  station  in  the  country.  Looking  at  the 
pig-feeding  experiments,  and  being  solicitous  to  know  whether  all  the 
food  weighed  out  and  credited  in  the  tables  as  eaten  actually  entered 
the  bellies  of  the  animals,  he  looked  around  and  found  on  the  floor  and 
between  the  ends  of  the  trough  some  corn  meal  and  other  stuff  which 
had  been  rooted  out  of  the  trough,  but  which  had  probably  been  cred- 
ited to  the  matter  taken  into  the  pigs'  stomachs.  All  these  details 
affected  the  results,  and  while  he  knew  that  there  were  many  accurate 
workers  in  the  stations,  he  thought  the  bulletins  showed  that  there 
were  some  incompetent  persons  engaged  in  these  experiments.  Where 
was  the  line  to  be  drawn  f  Who  were  to  do  the  work  ?  Who  should  be 
thejudges?  He  believed  tbatin  the  experiments  carried  on  in  this  coun- 
try there  was  a  larger  item  of  food  wasted  by  nosing  out  of  mangers  and 
troughs  and  trampling  into  the  manure  than  was  ever  credited,  and  it 
seemed  to  him  that  the  most  important  point  in  all  the  work  was  accu* 
racy.  The  work  could  not  be  carried  on  with  the  students  fuiuished  by 
the  college  men  as  helpers;  regular  assistants,  worth  their  money  in  care- 
fulness of  work,  should  be  employed,  for  without  them  the  work  could 
not  be  conducted  successfully.  He  had  thrown  out  the  work  of  a  whole 
winter  because  he  had  only  students  to  help  him  in  it.  These  students 
were  sure  they  were  right,  but  he  had  unexpectedly  found  something 
going  on  which  destroyed  his  confidence  in  the  work,  leading  him  to 
reject  it  all  without  reporting  it  to  the  workers  of  the  country.  He 
would  therefore  say  that  Mr.  Atwater's  scheme  was  a  splendid  oue  if 
the  primary  conditions  could  only  be  assured. 
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Mr.  Gartis  was  sorry  to  liear  such  a  swoepiiifi:  assertion  a  {[gainst  stu- 
dents and  their  work  ;  it  was  not  just  to  either.  There  were  students 
and  students,  workers  and  workers;  men  and  men,  and  it  was  unjust 
to  disorimioate  against  all  students  on  account  of  one  ohvss.  In  his 
own  experience  with  students,  which  has  been  large,  he  had  found  that 
about  five  out  of  a  hundred  would  become  accurate  men  for  experi- 
mental  work.  He  did  not  altogether  agree  with  Mr.  Atwater.  lie  did 
believe  that  cooperation  was  good,  but  both  the  law  and  public  ojiinion 
compelled  the  stations  to  experiment  in  lines  productive  of  direct  ben- 
efit in  their  own  sections.  In  Texas  it  would  be  very  foolish  to  feed 
com  meal,  at  from  75  cents  to  $1  a  bushel,  to  cattle,  hogs,  or  sheep ;  a 
cooperative  experiment  so  planned  would  be  expensive  there,  and  he 
would  not  care  to  x>ublish  the  results  in  that  State.  On  the  other  hand, 
cotton  seed  and  its  products  were  cheap  in  Texas,  and  he  niaile  it  a 
prime  point  to  show  the  farmers  the  benefits  they  could  derive  from 
them  ;  but  in  the  North  these  were  deemed  useless,  though  really  cheaper 
than  what  was  used  there.  He  therefore  agreed  with  Mr.  IMunib  in 
thinking  that  most  of  this  work  would  have  to  be  determined  upon  by 
the  individual  States,  some  of  which  it  might  be  necessary  to  divide; 
Texas,  perhaps,  was  too  large  for  anything  in  that  line,  but  it  was  hoped 
that  the  ground  could  be  covered  by  experiments  made  in  the  various 
sections. 

Mr.  Hunt  moved  that  a  committee  of  three,  of  which  Mr.  Atwater 
should  be  chairman,  be  appointed,  with  i>ower  to  mid  to  their  number 
at  tbeir  discretion.  The  motion  was  carried,  and  the  Chair  a]>pointed 
Messrs.  W.  O.  Atwater,  George  E.  Morrow,  and  D.  W.  Curtis.* 

Mr.  Sanborn  read  the  following  paper : 

Rklation  of  Tillagk  to  Soil  Physics,  J.  W.  Sanborn. 

I  am  asked  to  »i>eak  upon  tho  subject  of  rulatiou  of  tilla);o  to  soil  physics.  Tbe 
broader  relations  of  tillage  to  soil  physics  are  biological,  chuiiiical,  physical,  and  with 
reference  to  cohesion  and  adhesion. 

The  biological  relations  of  tillage  primarily  and  mainly  are  its  relation  to  the  air 
supply  of  the  soil.  The  degree  and  character  of  ft3rmcntation  in  the  soil  will 
depend  in  part  upon  the  amount  of  air  circulating  through  it.  The  action  of  ferments 
above  ground  we  know  are  ganged  largely  by  the  supply  of  air.  We  know  that  the 
products  of  fermentation  above  ground  in  a  restricted  supply  of  air  are  <iuitediircrent 
from  those  that  occur  in  the  free  supply  of  air.  The  economic  relations  of  this  fact 
are  very  important.  The  same  truth  we  believe  is  applicable  to  organic  changes 
oecorriug  below  ground ;  we  know  that  it  is.  Faicts  as  yet  secured,  and  espt'-cially 
tbe  limited  facts  at  my  command,  will  not  warrant  any  speculati<»ns  in  this  field  on 
tny  part.  I  can  only  suggest  that  biologists  of  our  stations  should  look  very  careful  ly 
into  this  side  of  the  tillage  question.  In  speaking  of  the  relation  of  tillnge  to  the 
chemical  physics  of  the  soil  I  shall  ignore  the  fact  that  much  of  the  chemical  mani< 
festatioDS  that  follow  tillage  operations  are  due  to  the  organic  changes  that  follow 
that  high  degree  of  fermentation  which  is  due  to  tillage,  and  shall  speak  of  the 
cbemical  changes  as  a  direct  result  of  tillage. 

My  remarks  will  be  propositional  and  assertive,  as  time  will  not  admit  of  argu- 
meotatioD  over  so  broa<l  ground.     Tillage  increases  surface  soil  porosity;  therefore 

"The  committee  added  to  .its  membei-s  Metisrs.  Plumb  m^  Thome. 
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tlie  ratio  of  the  air  of  the  soil  which  resaltt  in  hastened  soil  deeom  position.  In  m 
trial  I  found  that  the  immediate  surface  of  the  soil  increased  6.6  per  cent  in  porosity 
by  tillage.  Between  different  weights  of  soil  per  cuhio  inch,  dne  to  varying  tillage 
tools,  there  was  50  per  cent  variation  found.  Tillage  increases  the  hulk  of  air  in  the 
soil.  That  increased  fermentation  and  oxidation  follow  increase  of  air  in  the  soil  ie 
shown  by  the  trials  of  Stnrtevant,  of  the  Chemical  Society  of  England,  of  Woolney, 
and  of  many  others  who  have  recorded  greatly  increased  losses  of  nitrogen  and  of 
carbon  from  a  tilled  soil  over  that  lost  by  an  nntilled  soil. 

Sir  J.  B.  Lawes  found  that  an  nntilled  soil  contained  less  than  one  half  the  nitrograi 
that  a  long-tilled  soil  did,  notwithstanding  the  tilled  soil  was  heavily  manured. 
Also  that  ground  under  grass  increased  in  nitrogen  in  ratio  to  the  time  that  it  was 
covered  by  grass.  Thus  a  field  laid  down  to  grass  in  1879  had  12  per  cent  nitrogen, 
15  per  cent  when  laid  down  in  1874,  17  per  cent  when  laid  down  in  1873,  and  20  per 
cent  when  laid  down  in  1858.  Kotwithstanding  these  facts  tilled  areas,  thongh  tbas 
heavily  reduced  in  nitrogen  on  account  of  aeration,  were  yielding  yearly  more  organio 
matter  in  crops  than  the  grass  plats  were  with  their  stores  of  nitrogen. 

Tillage  for  soil  aeration  should  be  limited,  as  in  constant  practice  it  reduces  the 
organic  matter  too  low  for  absorption  and  retention  of  moisture  and  gaseous  matters 
of  the  air  that  may  serve  the  plants.  Alternate  tillage  and  grass  crop  should  follow 
each  other  for  reasons  that  data  given  have  unfolded. 

The  constant  tillage  system  of  the  West  has  resulted  in  the  fermentation  and  oxi- 
dation of  the  organic  matter  of  the  soil  to  such  an  extent  that  the  soil  has  been 
reduced  in  its  stock  of  nitrogen  and  in  its  water-holding  capacity,  and  has  become 
physically  more  compact  in  the  surface  through  reduced  organic  matter.  The  result 
of  this  tillage  has  been  the  reduction  by  nearly  2  per  cent  per  annum  of  the  wheat 
crop  of  the  West. 

Tillage  for  aeration  should  not  occur  on  loose  soils ;  such  soils  are  already  too 
deficient  in  organic  matter,  and  therefore  in  nitrogen  supply,  in  the  power  to  hold 
moisture,  and  in  their  capacity  for  gaseous  absorption.  Plowing  loose  soils  should  be 
by  cylindrical  plows  having  straight  lines  on  their  surface  from  front  to  rear,  in  order 
to  compress  the  soil  and  to  minimize  the  aeration  necessarily  secured  in  inverting 
the  soil  and  throufl^h  the  interspaces  between  the  furrows.  Such  furrows  may  be  and 
should  be  flat.  They  also  should  be  harrowed  with  wedge-toothed  harrows  in  order  to 
secure  the  compression  of  the  ground  and  exclusion  of  air.  Fermentation  and>oxidation 
will  occur  rapidly  enough  in  all  such  soils,  and  at  the  best  generally  too  rapidly.  I 
have  handled  soils  upon  the  compact  surface  of  which  manures  were  not  fuUy 
expended  for  about  twenty  years.  I  have  handled  those  in  which  the  effects  of 
manures  quickly  disappeared,  and  there  are  those  in  which  the  results  of  manuring  is 
scarcely  visible  for  more  than  a  year.  On  compact  soils,  days,  and  heavy  loams  in 
plowing,  both  plows  and  harrows  shonld  be  used  that  increase  the  bulk  of  the  soil. 
Such  implements  we  have.  Shall  we  plow  deep  for  this  chemi co-physical  effect  T  It 
has  been  held  that  tillage  by  readjustment  of  the  soil  particles,  throwing  them  across 
the  interspaces,  necessarily  increases  the  bulk  of  the  soil  just  as  wood  or  rocks  loosely 
thrown  together  occupy  more  space  or  have  larger  interspaces. 

Darwin's  famous  contribution  to  science  on  earth  worms  has  shown  that  worma 
penetrate  the  soil  most  thoroughly  and  deeply,  forming  air  passages  in  so  doing. 
Freezing  water  increases  in  bulk  one  twelfth  and  thrusts  all  the  particles  of  soil  apari 
with  an  irresistible  force. 

I  have  been  digging  much  ground  for  several  years  and  find  that  after  passing  the 
first  few  inches  of  organic  soil  on  the  surface,  the  soil  thrown  out  will  not  fill  the 
same  space  again ;  in  other  words,  there  is  more  air  space  after  moving  the  soil  than 
before  moving  it.  In  practice  snbsoiling  has  given  no  gain  in  this  country,  as  the 
average  of  many  trials  and  compilations  of  trials  by  myself  have  shown.  Tillage 
increases  the  area  of  the  interspaces  on  the  immediate  suiHace  of  the  soil  through 
its  lightening  influence  on  the  mat  of  rootS|  whose  chief  wMght  <^nd  favon^bls  aotioQ 
is  found  in  the  first  6  inches  of  the  soil. 
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It  is  donbtfnl  whether  more  than  surface  tillaf^e  is  usefnl  for  aeration  or  is  nsefol 
mt  ^1.  On  moderately  heavy  to  clayey  soils  tillage  often  lumps  the  soils,  as  ranch  son 
eiffcin^  has  shown  me.  The  nntonched  soil  has  its  particles  thrust  asunder  through- 
ant  its  mass  by  the  action  of  frosts.  Alternate  wetting  and  drying  of  tilled  soils 
eansee  the  formation  of  the  clods  mentioned. 

A  series  of  surface-tillage  trials  in  fitting  the  ground  for  barley  showed  a  gain  of 
one  harrowing  over  no  harrowing  that  was  quite  substantial,  but  excessive  harrow- 
ing was  an  injury.  I  suspect  that  packing  by  treading  and  by  chopping  the  ground 
follows  the  first  harrowing.  If  so,  it  does  not  bear  upon  the  abstract  question  of  the 
valne  of  aeration. 

TILLAGR  TO  COHB8ION. 

The  main  force  that  overcomes  cohesion  in  the  soil  is  of  chemical  or  of  biological 
origin.  The  physical  influence  of  plowing  or  the  mere  application  of  direct  force  to 
the  pulverization  of  the  soil  particles  that  are  held  together  by  cohesion  is  of  very 
small  effect  indeed  and  not  worth  consideration.  Cohesion  may  be  indirectly  affected 
by  changing  the  porosity  of  the  soil  and  by  changing  its  outward  covering.  The 
partial  dead-air  spaces  of  the  soil  formed  by  a  grass  sward  are  broken  up  by  plowing. 
This  is  effective  in  the  fall  of  the  year,  as  not  only  the  frequency  but  the  depth  of 
freezing  is  thereby  very  materially  affected.  When  moisture  surrounds  the  particles 
of  the  soil  and  insinuates  itself  into  any  depressions  or  around  any  irregularities  of 
the  particles,  freezing  may  result  in  rending  the  particles  into  smaller  ones. 

The  fermentation  and  oxidation  engendered  by  tillage  varies  the  heat  of  the  soil, 
as  Penhallow  has  shown.  But  the  variation  of  a  degree  or  so  is  not  radical  enough 
to  merit  much  attention  in  its  influence  on  cohesion  through  the  unequal  expansion 
and  contraction  of  the  minerals  that  make  up  the  particles,  and  the  tendency  to  dis- 
integration thereby  induced. 

TILLAGE  TO  ADHESION. 

In  a  recent  experiment  I  found  that  the  direct  tendency  of  plowing  is  to  compress 
the  soil  handled  into  less  space.  The  plow  is  a  double  wedge, and  should  do  this. 
The  convex  lines  on  the  plow  do  make  occasional  rents  in  the  soil.  These  open  spaces 
where  they  occur  do  increase  the  lump  bulk  of  the  soil,  but  at  the  expense  of  draft, 
and  make  it  qnestionable  whether  it  is  not  better  to  dispense  with  this  shape  of  the 
plow  and  leave  the  loosening  of  the  soil  to  cultivators.  The  air  chambers  between 
the  lap  furrows  afford  air  circulation  between  masses,  as  do  the  rended  spots,  but  not 
where  we  desire  it  between  particles  of  soil.  The  plow,  then,  has  little  influence  on 
the  adhesion  or  looseness  of  the  soil.  It  serves  to  secure  the  supremacy  of  one  plant 
by  turning  all  foes  to  it  under  the  surface,  and  opens  the  way  to  the  formation  of  a 
seed  bed  on  the  surface  of  the  soil. 

Adhesion  between  the  particles  of  the  soil,  then,  must  be  overcome  by  other  tillage 
tools.  In  a  trial,  I  found  that  the  several  cultivators  on  the  market  run  at  only  from 
1.31  inches  deep  to  2.5  inches  deep.  The  effect  of  surface-tillage  implements  on  soil 
adhesion  is  therefore  very  limited,  and  with  many  implements  does  not  increase  either 
the  fineness  of  the  particles  or  the  porosity  of  the  soil  over  the  same  soil  in  grass. 

What,  then,  are  the  pronounced  beneficial  effects  of  tillage  T  First,  it  destroys  the 
close  mat  of  grass,  which  greatly  reduces  air  circulation  in  the  soil ;  second,  it  insures 
the  supremacy  of  the  plant  desired ;  third,  it  fits  the  surface  for  seeding;  fourth,  it 
breaks  on  old  ground  the  crust  that  forms  as  the  result  of  pounding  rains  and  of  rapid 
evaporation,  and  it  readjusts  the  particles  of  a  fine  soil  into  whose  surface  pores  the 
rain  has  run  the  finer  soil,  and  thus  it  facilitates  aeration.  It  also  affects  the  move- 
ment of  water  in  the  soil  by  the  law  of  adhesion  or  by  capillary  action. 

These  are  all  parely  surface  effects,  and,  as  seen,  must  be  largely  confined  to  the 
■tir&Ge. 
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TIMK   AND   METHOD  OF   PLOWING. 

I  have  Baid  that  lap  farrows  for  heavy  lands  and  Hat-pressed  furrows  for  light 
lauds  were  the  best.  For  very  heavy  lands  inclined  to  be  wet,  narrow,  erect  farrows 
have  been  deemed  the  best  in  England.  On  a  clay  loam  I  found  that  such  a  furrow 
did  best  when  it  was  quite  moist,  while  a  broad  furrow  did  better  in  drier  weather. 
This  was  presumably  due  to  eflect  on  the  water  supply  or  the  capillary  action  of  the 
soil,  and  to  the  direct  influence  of  air  currents  on  the  spaces  between  the  furrows. 

TILLAGR  TO  CROP  GUOWTU. 

I  have  confined  my  remarks  to  tillage  in  its  abstract  relations.  I  shall  discuss 
briefly  it&  relation  to  growing  crops. 

There  are  four  prominent  reasons  assigned  for  tillage  of  growing  crops,  viz,  its 
influence  on  weeds,  soil  disintegration,  soil  adhesion  or  looseness  of  soil,  and  the 
water  supply  of  the  soil.  Its  influence  on  the  heat  of  the  soil  I  will  not  discuss. 
Probably  it  may  make  soil  temperature  more  equitable  between  night  and  day — a 
desirable  end. 

Sturtevant,  Hunt,  Hays,  and  others  have  shown  that  root  cutting  of  com  is 
op|K>8ed  to  its  most  successful  growth.  Voelker,  Sturtevant,  and  others  have  shown 
that  the  bulk  of  roots  are  found  in  the  first  6  inches  of  the  ground,  and  indeed  most 
of  them  within  the  reach  of  the  deeper-surface  tillage  tools.  We  must  conform  our 
practice  in  com  cultivation  to  this  information,  unless  the  loss  of  the  assistance  of 
the  destroyed  roots  in  feeding  the  plant  is  more  than  overcome  by  the  cou8e(|uent 
gains  of  tillage.  These  gains  are  the  destruction  of  weeds,  soil  disintegration,  and 
water  conservation.  The  weight  of  the  dried  weeds  of  an  acre  of  corn  is  far  less  than 
popnlar  estimation,  and  very  small  in  their  influence  on  the  crop  through  soil 
exhaustion.  Water  is  often  a  pivotal  plant  food  and  the  measure  of  a  crop.  Weeds  are 
usually  annuals  of  rank  growth  a'nd  despoil  the  crop  of  water  supply  at  a  critical 
time.  Weed  destruction  is  the  merest  of  surface  work  when  watched  closely  and 
need  not  aflbct  the  other  tillage  problems,  for  a  shallow  instrument  has  been  run  by 
me  with  great  success.  For  soil  disintegration  the  running  of  surface  tools,  afber  the 
close  mat  of  grass  has  been  turned  under  and  the  soil  has  been  fitted  for  crops,  will 
not  pay  in  released  plant  food  a  tithe  of  the  cost. 

The  conservation  of  the  water  of  the  soil  can  be  the  only  adequate  reason  for  till- 
age of  com  or  of  crops  at  any  depth  or  of  tillage  of  crops  at  all,  save  as  it  may  prove 
a  cheaper  method  of  removing  weeds. 

Surface  tillage  forms  a  porous  layer  of  earth  whose  power  to  move  water  by 
adhesion  is  lessened  and  whose  readjusted  particles  overlay  the  freer  currents  of 
capillary  water  and  hold  it  for  a  time  more  successfully  below  the  surface.  It  also 
restrains  heat  radiation  at  night  and  its  influence  on  vaporization  and  soil  tempera- 
ture. 

In  those  facts  we  find  the  main  motives  for  crop  tillage.  At  what  depth  should  till- 
age stop  to  conserve  most  moisture,  and  at  what  depth  does  the  good  results  from 
saving  moisture  become  balanced  by  the  evils  of  root  cutting?  We  do  not  know, 
but  a  compilation  of  trials  in  New  York  (Cornell  and  Geneva),  Ohio,  Illinois,  Minne- 
sota, Kentucky,  Alabama,  Missouri,  and  Indiana  show  that  it  should  not  pass  a 
moderate  depth.  Whether  it  should  be  positively  shallow  or  not  is  a  question  to  be 
further  explored. 

In  Missouri  I  tried  many  methods  of  surface  tillage  and  means  to  obviate  the 
action  of  capillarity.  A  very  thin  mulch  of  cut  straw,  of  sand,  and  of  earth  sown 
upon  various  plats  was  as  efficacious,  as  gauged  by  crops,  as  a  mulch  formed  by  till- 
age. In  these  cases  the  few  weeds  that  grew  were  removed  by  hand ;  on  other  plats 
the  scuffle  hoe  run  one  fourth  inch  deep  gave  the  best  crop.  Other  methods  were 
tried,  one  being  a  mere  scarifying  of  the  surface  by  spikes  driven  one  fourth  of  an 
inch  through  a  plank.    The  result  of  it  all  was  that  tillage  was  found  unneoesswy, 
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or  ratber  tbete  were  no  physical  oonditionB  foand  that  it  was  necessary  to  secure 
throagU  tillage,  as  evaporation  can  be  checked  and  weeds  removed  without  the  old- 
fashioned  system  of  tilling  at  all. 

In  Utah  for  the  past  season  I  found  that  unhoed  wheat  gave  better  results  than 
hoed  wheat,  and  that  wheat  hoed  one  inch  deep  gave  a  better  crop  than  wheat  hoed 
from  2  to  4  inches  deep.  Potatoes  hoed  shallow  gave  959  pounds,  until  led  gave  824 
ponnds,  and  hoed  deep  gave  726  pounds.  The  average  result  of  untillod  com  was 
164  pounds,  of  corn  tilled  deep  135  pounds,  and  tilled  shallow  127  pounds. 

While  the  results  on  new  and  comparatively  poor  land  must  be  uncertain,  yet  the 
average  of  duplicates  shows  that  the  great  gain  from  no  tillage  over  the  tilled  areas 
eonld  not  have  been  wholly  accidental.  On  our  station  soil  fresh  from  nature  and  in 
a  section  where  weeds  are  not  as  prolidc  as  elsewhere,  in  short  on  a  soil  where  we 
had  no  weeds,  the  elimination  of  the  weed  question  gives  surprisingly  favorable 
results  in  view  of  former  convictions  regarding  the  value  of  tillage. 

At  present,  tilling  is  the  cheapest  method  of  securing  these  results,  but  justified 
invention  may  seek  out  other  methods. 

The  efficacious  results  in  chocking  evaporation  of  a  mere  film  of  earth  when  sown 
on  the  soil  three  times  by  me,  leads  me  to  believe  that  very  shallow  tillage  will  con- 
sa*ve  well  the  moisture  below ;  if  so,  it  is  desirable  to  secure  very  shallow  tillage,  as 
it  snfllces  to  destroy  weeds  if  conducted  early.  It  is  especially  desirable  for  the 
reason  that  I  found  that  tilled  areas  dried  out  faster  than  un tilled  areas.  There  is  a 
double  reason  for  this  result,  viz:  The  supply  was  shut  off  from  below  throncch 
the  physical  effect  of  the  position  of  the  particles  of  the  soil  and  through  the  greater 
porosity  of  the  surface  soil,  whereby  air  circulated  more  freely  and  adhesion  was 
lessened  because  of  the  greater  diameter,  so  to  speak,  of  the  capillary  tubes  of  the 
soil.  If  com  is  shallow  rooted,  or  if  the  roots  of  our  crops  are  mainly  in  the  surface 
of  the  soil,  it  follows  that  by  surface  cultivating  the  soil  in  a  measure  reduces  the 
water  of  the  surface  area  and  cuts  the  roots  wi  thin  the  area  moved.  For  both  reasons 
the  new  fibers  are  forced  to  seek  a  development  below  or  in  an  abnormal  position. 

Nessler's  deep- tillage  trials  indicated  that  the  soil  was  made  drier  to  the  depth 
tilled,  but  was  made  moister  below  this  tilled  area.  Neither  his  work  nor  mine 
showed  whether  deep  tillage  made  a  more  effective  mulch  for  retention  of  moisture 
below,  nor  does  the  fact  that  better  crops  are  grown  above  shallow  tillage  throw  any 
light  on  the  matter,  for  the  influence  of  root  cutting  forbids  conclusions  on  this 
point  Direct  trials  only  will  answer.  I  have  such  trials  in  hand,  but  the  first  year's 
resnlts  are  sealed  to  me  until  our  la1>oratory  is  opened,  which  will  be  next  month. 

Any  general  conolnsions  that  we  may  arrive  at  must  be  modified  by  soil  and  sea- 
son. I  may  draw  a  minor  practical  deduction  from  the  efiect  of  tillage  in  drying  out 
the  surface  to  the  depth  tilled,  namely,  that  a  seed  l^ed  should  be  sown  immediately 
after  harrowing.  So,  too,  ground  needed  for  early  use  can  be  rid  of  its  surplus  sur- 
face water  every  spring  by  tillage,  say  by  cross-plowing  or  deep  cultivation.  The 
clods  that  would  ensue  can  be  avoided  by  harrowing  as  the  right  degree  of  dryness 
isreachefl.  If  the  soil  is  inclined  to  be  dry  late  in  the  season,  or  dry  weather  comes 
on,  this  tillage  will  have  saved  the  moisture  of  the  layer  below  for  the  after  use  of 
crops. 

ROOT  PRNBTRATION. 

The  notion  that  we  must  till  either  before  or  after  seeding  for  ease  of  root  growth 
is  of  very  doubtful  force.  I  have  said  that  the  plow  rather  compresses  the  soil  and 
that  surface-tillage  tools  merely  scratch  the  surface  and  at  best  increase  porosity  but 
little,  and  that  frost  sunders  almost  every  particle  yearly.  Again,  the  penetrating 
power  of  roots  is  almost  irresistible.  In  the  marvelously  beautiful  and  deep  cafion 
back  of  the  Utah  Agricultural  College  are  thousands  of  trees  growing  out  of  cracks 
in  ledges  and  great  rocks,  which  stand  in  a  high  and  dry  place  unsurrounded  by  even 
dirt    It  is  sweetness  of  soil  and  the  separation  of  the  particles  of  soil,  coupled  with 
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tbe  right  ratio  of  water,'  that  determineB  root  penetration,  and  I  am  inclined  to 
believe  that  decaying  roots,  worms,  and  frosts  leave  the  soil  in  better  condition  for 
root  penetration  than  tillage  that  converts  separate  particles  into  lumps  and  inter- 
spaces where  before  were  pores  and  particles.  I  am  not  quite  certain  that  a  loose  soil 
will  feed  plants  as  well  with  either  solid  or  liquid  food  as  will  a  soil  which  presses 
close  around  the  roots. 

Last  year  in  Missouri  the  non-barrowed  and  non-plowed  plats  did  well,  while  this 
year  a  soil  which  was  never  turned  during  the  ages  gave  me  fair  results,  but  far  from 
equal  to  plowed  ground,  or  about  two  thirds  of  a  full  crop,  and  for  obvious  reasons 
At  the  Kansas  Agricultural  College  this  year  oats  did  best  on  non-plowed  ground. 

The  A  B  C's  of  tillage  are  hardly  known.  We  have  speculated  without  knowledge. 
I  do  not  wish  to  be  understood  to  be  an  advocate  of  non-tillage.  The  necessity  oi 
removing  weeds  by  some  means  is  apparent.  The  great  valine  of  aeration  of  grass 
land  is  unquestioned,  as  is  the  necessity  of  breaking  the  crust  formed  on  tilled  ground 
in  some  sections  of  the  country.  That  tillage  restrains  evaporation  is  not  doubted. 
The  other  functions  of  tillage  are  probably  exaggerated,  or  at  least  are  very  poorly 
understood.  It  is  also  possible  that  the  factors  above  mentioned  may  in  part  admit 
of  marked  modifications. 

Mr.  Morrow  read  the  following  paper : 

Station  Rkgords,  G.  E.  Morrow. 

I  think  of  three  classes  of  station  records  in  which  we  are  all  interested,  although 
as  agriculturists  we  have  especially  to  do  with  but  one  of  them. 

First,  there  should  be  a  record  of  all  decisions,  directions,  and  authorizations  by 
the  controlling  power.  This  is  important  where  that  power  is  lodged  with  a  director, 
but  is  especially  important  where  there  is  a  board  of  control.  I  like  the  plan  of  hav- 
ing work  decided  upon  after  free  conference  between  all  parties  interested,  bnt  there 
should  finally  be  not  a  mere  general  understanding  or  verbal  authorization,  bnt  a 
definite  statement  or  direction,  placed  on  record  at  the  office  of  the  station.  This 
course  will  tend  to  properly  fix  responsibility,  prevent  misunderstandings,  and  secure 
accurate  work. 

Secondly,  there  should  be  a  careful  record  and  classification  of  expenditures  by  the 
station.  Not  only  should  the  letter  and  spirit  of  the  law  bo  scrupulously  complied 
with  in  making  expenditures,  but  the  records  should  clearly  show  that  this  has  been 
done.  Very  few  people  will  suspect  any  station  of  forging  vouchers,  very  few  would 
care  to  have  opportunity  to  examine  the  bills  paid,  but  all  have  a  right  to  know  in 
what  proportion  the  funds  of  the  station  are  used  for  different  classes  of  work.  This 
information  is  not  satisfactorily  given  by  a  long  list  of  unclassified  vouchers.  At 
least  once  a  year  there  should  be  published  a  carefully  compiled  statement  showing 
to  any  one  how  much  has  been  paid  for  this  and  that  class  of  work. 

Thirdly,  and  this  especially  concerns  us  as  agriculturists,  there  should  be  the  most 
careful  record  of  work  done  in  experimentation  or  research.  Of  this  there  should 
be— shall  I  say  always  or  almost  always— duplicate  records;  one  retained  by  the 
worker,  the  other  on  file  at  the  central  office.  There  is  danger  of  relying  on  memory 
or  on  a  record  made  on  a  slip  of  paper,  nnd  of  waiting  a  little  too  long  before  making 
a  proper  record.  Memory  fails;  slips  of  paper  disappear;  a  fire  or  other  accident 
may  sweep  away  the  record  of  weeks  or  months;  the  worker  may  be  called  to 
another  field  of  labor,  possibly  leaviug  with  a  little  unpleasant  feeling,  and  he  may 
not  respond  with  cheerful  alacrity  to  after  requests  for  information ;  he  may  die, 
and  all  that  be  '^  has  in  his  head  "  is  lost.  There  is  little  danger  that  the  reconls  of 
work  and  observations  will  be  too  full.  Make  them  as  full  as  you  like,  and  probably 
the  time  will  come  when  you  will  wish  they  were  even  more  complete.  The  mass  oi 
these  reports  may  never  be  published.  The  condensing  and  arranging  for  publica- 
tion is  a  difficult  matter,  bnt  the  publication  will,  ordinarily,  be  the  more  valoable 
in  proportion  to  the  fullness  of  the  records  from  which  it  is  compiled. 
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It  will  be  a  help,  to  suggest  only  one  matter  of  detail,  if  each  experiment  have  a 
letter  or  namber  by  which  it  is  always  to  be  known.  For  daily  note  taking  by  the 
worker  in  field  or  stable  a  book  is  preferable.  For  his  more  permanent  record  I  pre- 
fer instead  of  a  book  slips  or  blanks  which  can  be  tiled.  Very  promptly  the  worker's 
record  should  be  taken  to  the  central  office  there  to  be  copied,  allowing  the  first  record 
to  be  retomed  to  the  worker.  For  the  central  record  we  prefer  blanks  with  proper 
headings.  In  this  station  we  have  a  large  cabinet  in  which  these  records  may  be 
kept,  so  classified  that  the  record  concerning  any  experiment  may  be  at  once  referred 
to.  Instead  of  taking  more  of  yonr  time,  let  me  suggest  that  if  any  of  you  are  inter- 
ested in  this  matter  you  may  visit  the  office  of  this  station  and  examine  the  system 
in  use  here.  It  seems  to  me  simple,  complete,  and  very  satisfactory.  I  may  say  this 
without  impropriety  as  I  did  not  arrange  the  plan. 

Mr.  Plumb  asked  to  what  extent  the  details  of  the  experimental  work 
were  reported  to  the  central  office  of  the  Illinois  Station.  He  snpposed 
there  was  a  biologist,  who  made  a  great  many  laboratory  notes,  figures, 
etc    Were  all  these  ultimately  recorded  in  the  central  office  t 

Mr.  Morrow  replied  that  the  matter  was  largely  one  of  personal  dis- 
cretion ;  the  details  were  recorded  to  a  great  extent,  but  a  working, 
thinking,  inquisitive  man  would  not,  of  course,  consider  it  necessary  to 
report  all  the  notes  made  for  his  own  use.  He  believed,  however,  that 
the  reports  made  by  such  a  man  were  more  likely  to  be  too  few  than 
too  many. 

Mr.  Hunt  said  that  as  a  matter  of  fact  the  thousands  of  repeated 
experiments  were  recorded  though  not  published. 

Mr.  Thorne  said  that  his  own  present  system  was  unsatisfactory.  He 
tboaght  of  adopting  some  such  plan  as  was  followed  by  the  clerks  in 
dry  goods  stores,  the  use  of  note  slips  with  carbon  between  them,  by 
means  of  which  duplicate  notes  could  be  made  with  a  single  operation, 
one  for  the  central  office  and  the  other  to  be  kept  by  the  worker. 

Mr.  Hickman  read  the  following  paper : 

Testino  Varibtiks,  J.  F.  Hickman. 

Testing  varieties  has  heen  and  is  one  of  the  leading  features  or  branches  of,  we 
may  safely  say,  almost  every  experiment  station  established  nnder  the  Hatch  act. 
We  may  go  still  further,  and  assert  that  this  branch  of  so-called  investigation  had  its 
birth  simultaneously  with  the  founding  or  establishing  of  experimental  work.  To 
prove  this  from  the  written  pages  of  history  is  nnnecessary,  because  the  memories  of 
some  of  even  the  younger  men  of  our  Association  will  carry  them  back  to  the  earliest 
history  of  our  State  experimental  farms.  It  was  with  these  institutions  that  variety 
.  testing  found  favor,  and  in  more  recent  years  has  either  been  handed  down  by  a  pred- 
ecessor or  taken  up  by  an  imitator. 

Going  back  to  the  earliest  work  of  experimenters  we  find  that  the  testing  of  varie- 
ties has  always  occupied  a  prominent  place.  Beginning  with  the  present  list  of 
experiment  stations  in  alphabetical  order,  we  find  that  from  Alabama  down  to 
Wiseonsin,  the  entire  list  of  stations,  numbering  more  than  fifty  in  all,  are  more 
or  less  engaged  in  variety  testing.  Taking  this  fact  alone  as  a  basis,  I  think  we 
have  reason  to  believe  that  variety  testing  comes  in  as  one  of  the  legitimate  lines 
of  station  work.  One  of  two  things  is  cerUin:  either  variety  testing  is  a  lawful 
pirt  of  the  work  of  stations,  or  foor  fifths  of  the  stations  now  in  operation  are 
engaged  in  investigations  which  are  not  strictly  in  accordance  with  the  intention  of 
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the  Ttatcb  act;  and  if  thiA  latter  be  the  trne  rendering  of  tbe  law,  tlu-n  those  direoi- 
<fig  the  lines  of  work  in  many  caaes  have  started  upon  a  wrong  assaniptiou. 

I  am  not  sure  Whether  it  was  intended  that  I  should  discuss  the  propriety  of  stations 
vondticting  variety  tests  or  not,  but  certainly  the  point  is  germane  to  tbe  subject  on 
hand)  and  while  I  do  not  intend  to  elaborate  upon  this  phase  of  tbe  question,  I  'vrill 
leave  it  by  making  this  inquiry :  If  the  experiment  stations  do  not  do  it,  who  will  ? 
Our  subject  assnmes  that  it  is  or  may  be  the  work  of  stations,  and  I  shall  treat  it 
with  that  understanding,  and  shall  attempt  to  discuss  it  under  the  following  heads : 

(1)  Where  shall  the  work  be  done  t 

(2)  When  shall  it  be  done  ? 

(3)  JIow  shall  it  be  done  f 

The  first  place  to  conduct  such  an  experiment  or  test  is  upon  the  station  grounds, 
under  the  eyes  of  a  vigilant  superintendent  and  within  reach  of  other  inquiring  minds, 
for  even  the  best  of  men  can  not  see  everything  that  such  an  experiment  suggests. 
While  we  may  be  experts  in  our  business,  experience  teaches  us  that  a  novice  or  an 
amateur  may  think  of  something  and  suggest  the  same  concerning  the  very  work 
upon  which  we  claim  to  be  quite  proficient. 

If  other  suitable  places  can  be  secured  in  different  parts  of  the  same  State,  tbe 
variety  testing  at  the  station  should  be  duplicated  ou  as  many  representative  soils 
as  the  means  of  the  station  will  permit,  or  as  the  necessities  of  tbe  case  may  seem  to 
require.  If  the  work  is  thorough,  complete,  and  satisfactory  in  any  State,  it  willbe 
only  after  tbe  tests  have  been  made  upon  tbe  lowlands,  the  highlands,  thebillsidcA, 
the  hilltops;  the  black  lands,  the  clay  lands,  the  sandy  soils,  tbe  pent  soils,  and  the 
various  other  soils  which  may  constitute  any  large  ai-ea  of  the  State  in  which  variety 
testing  is  undertaken. 

Under  this  first  bead,  Where  shall  we  undertake  the  work  ?  comes  one  of  the  most 
important  points  which  we  have  to  consider,  and  that  is,  the  uniformity  of  the  soil 
upon  which  such  an  exi>eriment  is  conducted.  To  attempt  to  make  a  variety  test 
upon  irregular  soil,  or  upon  soil  unequally  rich  in  plant  food  would  be  simply  to  thwart 
tbe  intention  of  the  work,  to  destroy  confidence  in  the  kind  of  work,  and  to  mislead 
in  the  final  results.  Then  the  first  requirement  is  to  have  a  piece  of  laud  about 
which  there  can  be  no  question  as  to  its  uniformity  in  ntitural  or  added  fertility. 

The  second  heading  brings  up  the  question.  When  are  we  justified  in  making  a 
variety  test?  I  answer,  if  at  all,  certainly  not  until  the  interest  in  such  a  test  is 
sufficient  to  justify  its  being  undertaken.  The  interest  referred  to  will  be  manifested 
by  letters  received,  asking  about  this  or  that  variety  of  wheat,  oats,  corn,  tobaocoi 
sugar-beets,  cotton,  orperluips  vegetables  or  fruits.  Visitors  at  tbe  station  or  farm- 
ers at  institutes  or  other  gatherings  will  bring  these  subjects  to  the  surface,  and 
thus  indicat'O  the  timeliness  of  such  work. 

Having  decide<i  that  it  is  the  proper  thing  to  do,  and  haviufj  secured  the  uniform 
tract  or  tracts  of  land,  as  suggested  above,  do  not  for  a  moment  suppose  that  tbe 
only  thing  left  to  do  is  to  secure  the  several  varieties  of  grain  or  other  field  crop  under 
consideration,  to  plant  them  and  reap  the  harvest,  and  then  publish  along  list  of  names 
giving  yields  per  acre,  etc.,  without  so  much  as  estimating  what  the  object  of  the 
test  has  been.  But  before  starting  out  do  some  wide  and  deep  thinking ;  settle  upon 
some  definite  point  to  be  gained ;  do  not  be  too  diffuse  and  attempt  to  cover  too  much 
ground  with  a  single  experiment;  concentrate  your  efforts  upon  one  or  two  most 
imi>ortant  i>oints  to  be  gained  ;  shape  your  plans  and  ideas  so  as  to  bring  out  tho!w 
points  most  forcibly;  have  a  clear-cut  and  clean  understanding  of  them  yourself; 
and  then  when  your  work  is  done  you  will  have  no  difficulty  in  placing  the  ideas  and 
points  gained  before  those  whom  the  experiments  were  intended  to  benefit  in  a  clear, 
concise,  and  impressive  manner.  In  plain,  simple  words,  know  exactly  what  you 
want,  and  then  you  are  rea<ly  to  begin  work. 

Having  decided  where  and  when  to  do  the  work  it  remains  now  to  tell  how  to  do 
it.    The  amateur  and  the  novice  would  say,  "Oh,  that  is  a  small  matter."    But  after 
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few  years  of  experience  I  have  been  convinced  that  it  is  no  small  task  to 
properly  conduct  a  variety  test.  I  am  fally  persuaded  that  I  know  far  less  about 
it  to-day  than  I  thooght  I  knew  when  I  first  undertook  the  work. 

To  select  a  piece  of  uniform  land,  lay  it  out,  and  prepare  it  so  that  the  several 
plats  into  which  it  may  be  divided  are  regular  in  size,  uniform  in  substance,  and  of 
equal  elevation  and  exposure,  requires  good  judgment,  well-tempered  discretion,  and 
experience  beyond  what  we  find  in  most  heads.  To  select  the  land  by  mere  super- 
ficial i^pearance  is  not  safe,  even  with  the  export;  either  he  or  somebody  else  should 
have  a  previous  knowledge  of  its  productions.  1  claim  that  the  perfect  experiment 
in  variety  work  can  not  be  made  until  after  one  or  two  years'  experience  with  the 
soil  upon  which  it  is  made. 

Having  gainefl  a  clear  idea  that  the  land  selected  is  satisfactory  in  every  particular, 
tben  the  preparation  of  the  same  becomes  a  matter  of  vital  importance.  To  plow  the- 
land  equally  deep  all  over  requires  a  good,  steady  team,  with  a  level-headed  and) 
painstaking  driver  holding  the  lever  or  plow  handles.  If  the  laud  is  manured  withi 
yard  mannre  much  care  will  be  required  to  bo  sure  that  it  is  evenly  spread  and  that, 
it  is  of  equal  strength,  otherwise  results  will  be  vitiated  and  misleading  conclusions' 
follow.  Whatever  other  tillage  is  given,  the  leading  object  must  be  uniformity  of 
work.  The  seed  bed  properly  prepared  does  not  finish  the  necessity  of  care;  but 
Qpon  equal  sized  plats  equal  quantities  of  seed  should  be  used ;  approximate  amountsi 
byjTQ^M  will  not  suffice,  but  actual  measurement,  either  by  the  scales  or  bulk  measure,, 
most  govern  quantity.  Quality,  regarding  cleanness  and  purity,  are  important  fac- 
tors, and  can  not  be  disregarded. 

The  varieties  to  be  tested  are  usually  numerous  and  are  being  continually  added 
to;  therefore  one  of  the  first  things  to  be  done  seems  to  be  to  re<luco  the  list  by  elim- 
inating  those  varieties  which  after  one  trial  we  are  satisfied  will  not  be  a  success 
npon  onr  soil  or  probably  in  our  climate.  A  single  test  will  not  be  sufficient  to  reduce 
the  number  very  materially,  because  the  seed  may  have  been  imported  a  considerable 
distance  and  may  have  lacked  vitality,  or  the  climatic  conditions  may  have  been  qnite 
ofi^vorable,  while  further  testing  may  bring  out  some  desirable  qualities  and  later 
develop  a  valuable  variety. 

The  second  way  of  reducing  the  number  on  the  list  is  by  detecting  synonyms.  This 
may  be  done  after  the  first  year  by  a  careful  comparison  of  characteristics  of  the  sev- 
eral kinds  under  consideration.  Those  having  like  points  of  similarity,  such  as  like- 
ness in  growth  and  quality  of  product,  time  of  maturing,  and  other  distinguishing 
features  should  be  grouped  together,  so  that  in  the  second  planting  like  varieties 
may  be  placed  on  adjoining  plat«  and  their  identity  confirmed  or  points  of  dissimi- 
larity more  readily  recognized  and  more  clearly  defined. 

Jnst  at  this  point  in  our  variety  testing  a  word  of  caution  should  be  noted.  That 
particular  point  to  which  I  would  call  attention  can  not  be  better  illustrated  than 
by  relating  this  fact,  namely  :  that  we  may,  after  a  careful  examination,  decide  two* 
kinds  of  wheat  to  bo  the  same  in  their  tillering  qualities,  in  their  manner  of  growth,. 
Aod  in  their  botanical  construction,  but  may  find  that  one  matures  a  little  earlier 
than  the  other,  or  that  the  color  of  the  berry  or  chaflf  is  not  identical,  and  therefore* 
the  wheats  are  of  different  varieties.  Any  one  of  the  three  points  named  may  be> 
misleading,  for  after  the  same  two  varieties  in  question  have  been  raised  near  to  eachi 
other  for  a  series  of  years  these  characteristic  difierenees  may  entirely  disappear.  If; 
is  ft  fact  that  the  color  of  the  grain  is  affocted  by  change  in  locality  in  which  thet 
grftin  is  raised  ;  whether  it  is  dun  to  a  change  in  soil,  to  climatic  difieriMicos,  or  te» 
the  character  of  plant  food  applied  to  the  soil  1  am  not  prepared  to  say,  and  a  mere* 
oonjoetur©  in  onr  work  should  not  be  entertained.  Especially  is  this  true  where  so 
many  important  points  are  likely  to  enter  into  the  cause  of  such  a  change. 

The  various  ways  of  propagating  and  hybridizing  are  continually  multiplying  tho 
nomber  of  varieties  at  a  rate  that  indicates  a  continuation  of  a  long  list  for  some 
t^meto  come.    Besides  these  sources  of  new  varieties,  we  must  always  expect  to 
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have  some  uoscrnpulons  seedsmeiiy  who  will  give  new  names  to  old  varietieB  merely 
for  the  sake  of  the  dollars  and  cents  it  will  return  to  them. 

In  view  of  the  foregoing  facts,  the  experimenter  who  undertakes  to  test  varieties 
roust  do  so  knowing  that  before  bim  lies  an  unending  task.  He  must  realize  that  he 
will  have  to  come  in  contact  with  some  very  puzzling  and  perplexing  questions.  He 
must  also  be  prepared  to  combat  unscrupulous  companies  and  individuals;  to  stand 
up  for  that  only  which  he  knows  to  be  correct.  Having  singled  out  of  many  varie- 
ties a  few  that  are  worthy  of  continued  trial,  he  should  then  begin  to  inquire  by  prac- 
tical experiments  to  what  kind  of  land  each  variety  is  best  suited.  This,  according 
to  my  own  experience,  is  a  leading  question  from  persons  seeking  information  on  vari- 
eties, and  very  frecfuently  conies  in  this  form  :  **  What  variety  of  wheat  wonld  you 
recommend  for  a  clay  soil,  a  black  soil,  a  sandy  soil,  a  Idam  f  "  etc.  These  are  ques- 
tions which  to  the  inquirer  are  of  vast  importance,  and  if  the  experimenter  is  able  to 
answer  these  properly  and  with  some  degree  of  accuracy  he  has  accomplished  some- 
thing which  the  farmer  might  not  be  able  to  do  for  a  series  of  years  by  making  experi- 
ments personally.  He  may  thus  have  saved  or  rather  have  made  for  him  hundreds 
of  dollars,  which  he  would  have  lost  by  experimenting  for  himself.  These  points  of 
specific  information  can  not  be  gathered  in  a  .single  season,  but  will  require  time, 
patience,  and  experience  such  as  none  of  our  stations  have  had  as  yet.  Since  it  will 
require  a  series  of  tests  to  decide  such  questions,  it  would  seem  an  economical  and 
safe  plan  for  the  stations  undertaking  such  work  to  rent  or  lease  a  number  of  pieces 
of  land  in  different  parts  of  the  State  for  a  series  of  5  years,  with  the  privilege  of  a 
second  lease  if  at  the  expiration  of  the  first  period  the  further  test  seems  desirable. 
I  am  aware  that  many  would  advocate  the  plan  of  having  the  farmers  themselves  do 
this  work.  But  I  feel  quite  as  certain  that  those  approving  or  favoring  that  plan 
have  not  had  any  experience  in  attempting  to  carry  out  such  a  scheme. 

The  Ohio  Station  has  made  the  effort  to  conduct  variety  tests  by  the  gratuitous  dis- 
tribution of  seed,  sending  with  the  same  a  blank  indicating  the  kind  of  answers 
expected  when  the  crops  were  gathered,  and  at  the  same  time  a  po  stal  card  to  be 
returned  by  the  one  receiving  the  grain.  The  postal  was  already  written  and 
indorsed,  and  needed  only  the  signature  of  the  person  and  to  be  dropped  into  the  office 
to  insure  us  that  the  grain  sent  had  been  received.  These  postal  cards  were  in  almost 
every  case  promptly  returned,  but  this  was  too  often  the  last  heard  of  the  experiment. 
I  am  very  safe  in  saying  that  50  per  cent  of  such  tests  have  never  been  heard  from, 
and  with  the  other  50  per  cent  (if  the  test  was  on  wheat)  we  could  pretty  safely 
count  on  10  per  cent  being  reported  as  failures  without  any  further  explanation, 
10  per  cent  sowed  on  corn  gronnd  among  the  com,  5  per  cent  sowed  on  potato 
ground,  5  per  cent  on  oats  stubble,  5  per  cent  on  clover  sod  plowed  under,  5  per 
cent  on  ground  that  had  been  in  wheat  the  previous  year,  5  per  cent  on  land  top- 
dressed  with  a  heavy  coating  of  yard  manure,  5  per  cent  on  land  fertilized  with 
homestead  fertilizers  at  the  rate  of  600  pounds  to  the  acre.  In  view  of  these  vary- 
ing conditions  of  previous  management  and  tillage  it  was  simply  an  impossibility 
for  any  one  to  tabulate  specific  information.  I  have  also  tried  to  give  directions  from 
the  home  station,  but  without  success. 

The  Chairman  requested  Mr.  King  to  speak  upon  the  subject. 

What  Does  a  Lysimrteh  Teach?    F.  H.  King. 

Mr.  King  said  that  his  selection  was  an  unfortunate  one.  He  had  been  invited  to 
consider  the  question  some  time  ago,  when  it  bad  seemed  impossible  for  him  to 
attend  this  meeting.  He  had  had  no  practical  experience  with  the  lysimeter.  During 
the  past  year  his  work  on  soil  moistures  had  been  confined  to  studies  made  in  the 
field,  his  only  approach  to  lysimeter  work  being  studies  of  the  rate  of  capillary  move- 
ment and  of  the  rate  of  evaporation  from  a  cylinder  of  soil  4  feet  in  length  and  1  foot 
in  diameter,  a  study  with  reference  to  the  bare  soil  without  vegetation.  From  his 
impressions  on  reading  results  of  experimental  work  with  lysimeters  he  had  become 
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in  some  measnre  prejudiced;  be  saw  no  hope  of  obtaining  from  tbem  palpable  resnlts 
specifically  applicable  in  field  investigations  or  to  field  conditions.    He  thought  it 
most  important  in  the  study  of  soil  physics  to  make  a  wide  study  of  field  conditions 
and  get  at  the  facts  irrespective  of  any  preconceived  theory.    It  seemed  that  in  this, 
M  in  a  great  many  other  matters,  investigators  stood  where  Darwin  would  have 
stood  had  he  lived  a  hundred  years  before  his  time  and  had  attempted  to  build  up 
the  great  doctrine  which  bore  his  name.     He  could  not  have  succeeded ,  for  at  that 
time  the  facts  had  not  been  collated  and  the  needful  basis  for  reasoning  was  abso- 
lutely non-existent.     Lysimeter  and  laboratory  experiments  might  afiford  sugges- 
tions, bat  the  conclusions  derived  from  these  sources  should  not  be  carried  over 
into  the  field,   which  ought  to  be  studied  directly.     In  Story's  Agricultnre  the 
capacities  of  different  kinds  of  soil  for  moisture  were  given,  but  in  his  own  stpdy 
of  that  question  as  it  presented  itself  in  the  field,  involving  the  examination  of 
more  than  2,000  samples  taken  in  different  places,  he  had  been  unable  to  obtain 
resnlts  anywhere  within  experimental  or  scientific  reach  of  those  given  by  Story. 
To  illustrate:  The  highest  ascent  of  moisture  that  he  hail  found  in  clay  within  a  foot 
and  a  half  of  permanent  water  in  the  ground  and  immediately  after  long  rains  was 
only  30  feet,  whereas  the  book  made  it  much  higher;  and  the  highest  percentage  of 
moistore  he  had  found  in  sand,  even  when  taken  below  standing  water  in  the  ground, 
was  4  per  cent  below  that  given  in  the  work  referred  to.    In  the  approximation  to  a 
lysimeter  which  he  had  studied  in  the  laboratory  with  a  current  of  dry  air  at  a  high 
temperature  passing  over  the  surface  of  the  soil  the  surface  never  became  dry  even 
when  the  water-table  was  maintained  four  feet  below  the  surface ;  it  remained  wet 
throughout  the  experiment,  covering  more  than  six  months  of  continuous  action.    All 
knew  that  this  condition  did  not  exist  in  the  field  where  the  surface  did  get  dry; 
therefore  it  seemed  necessary  to  make  further  studies  of  Nature  as  she  exists,  rather 
than,  or  at  least  side  by  side,  with  Nature  as  she  might  be  produced. 

On  motioD,  at  12  o'clock  di.  the  meeting  adjoarned. 


THE  PERMANENT  COMMITTEES  ON  AGRICULTURE  AND 

CHEMISTRY. 


JOINT  SESSIONS. 

MoRNiNa  Session,  Wednesday,  Noyembeb  12, 1890. 

The  meeting  was  called  to  order  at  10  a.  m. 

It  was  stated  that  the  topics  to  be  discussed  in  the  joint  meeting  of 
the  committees  on  agricaltare  and  chemistry  were  as  follows : 

Artificial  digestion* Paul  Schweitzer,  Misfiouri. 

Cooperative  fieUl  experimenta  witb  fertili^^n...  j  ^  l'!^:;!::^?:  CoS|*"°'  ""•  ""• 

Methods  for  the  analysis  of  milk G.  E.  Patrick,  Iowa. 

A  standard  milk  test : G.  E.  Patrick,  Iowa. 

laa  digestion  experiment  fallaeiousf \  ^.^ri.Yo^aJ;;  MTnf '''"'" 

Mr.  Atwater  read  a  paper  on  cooperative  field  experiments  with  fer- 
tilizers, an  abstract  of  which  follows : 

The  experience  of  the  stations  in  field  experiments  with  fertilizers 
was  referred  to.  A  nnmber  had  carried  them  out  on  the  plan  detailed 
in  Oircalar  No.  7  of  the  Office  of ,  Experiment  Stations  on  Cooperative 
Field  Experiments  with  Fertilizers.  Among  the  objects  of  these  experi- 
ments are — 

(1)  To  work  directly  upon  farm  lands  in  different  localities  and  aid 
owners  in  learning  the  deficiencies  of  their  soils  and  the  requirements 
of  their  crops. 

(2)  To  help  farmers  to  become  familiar  with  the  forms  and  action  of 
commercial  fertilizers  and  to  better  understand  their  profitable  use. 

(3)  To  encourage  a  spirit  of  investigation,  and  thus  to  gradually 
develop  farm  experimenters  whose  work  will  be  useful  to  themselves 
and  their  communities,  and  who  will  serve  as  a  means  of  connecting 
the  stations  more  intimately  with  the  agriculture  of  their  respective 
States. 

(4)  To  gradually  accumulate  data  upon  which  may  be  based  generali- 
zation of  values  regarding  the  wants  of  our  soils,  the  action  of  fertiliis- 
ers,  and  the  feeding  capacities  of  different  crops. 

•  Not  presented. 
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The  experience  of  a  number  of  stations  was  cited  in  illustration  of 
the  value  of  such  experiments  in  the  ways  referred  to.  While  they  had 
heen  in  many  cases  unsuccessful,  yet  on  the  whole  those  stations  which 
had  carried  them  out  the  most  thoroughly  had  found  them  useful  in  a 
ver>'  high  degree. 

Special  stress jwa.^  laid  upon  the  sources  of  error,  the  principal  ones 
variations  in  soil  and  tlie  efifects  of  plant  food  accumulated  in  the  \ 
soil  in  residues  of  previous  crops  and  from  previous  manuring.  /One  " 
great  difficulty  is  the  variation  in  the  water  supply  fronTtlie^ subsoil.  We 
do  not  realize  until  we  have  examined  into  the  matter  how  great  maybe 
the  variations  in  the  subsoil  where  the  surface  soil  looks  quite  uniform. 
It  is  not  sim|>ly  the  supply  of  plant  food  but  the  mechanical  condition 
of  the  soil  and  subsoil,  and  especially  the  supply  of  water  which  inter- 
feres  with  the  results  of  field  experiments. 

The  necessity  of  a  more  careful  geologic^  chemical,  and  especially 
physical  study  of  the  soils  and  subsoils  was  insisted  upon.  /It  was  also 
urged  that  th^methods  of  field  expefmieuting  "which  experience  has 
shown  to  be  so  valuable  for  obtaining  information  as  to  the  effects  of 
fertilizers  upon  our  ordinary  field  crops  and  their  different  cap^icities 
for  obtaining  food  from  natural  sources  may  be  most  advanUigeously 
applied  to  garden  vegetables  and  fruits;  in  other  words,  that  the  sta- 
tion horticulturists  as  well  as  agriculturists  may  find  here  a  way  of  doing 
most  useful  work. 

Mr.  Ingersoll  read  the  following  pai>er : 

CoOpbkativb  Field  Expebimknts,  C.  L.  Ingbrsoll. 

Thesabject  on  which  I  am  askod  to  givo  a  fow  thoughtH  m  oue  which  has  engaged 
the  minds  of  many  of  our  exporiinetiturs.  There  are  many  considerations  which,  for 
the  present  at  least,  seem  to  forbid  the  active  cooperation  of  many  stations,  nnless  it 
may  be  in  the  Hue  of  the  determination  of  the  use.  and  action  of  fertilizers.  For  us  in 
tbe  Far  West  this  question,  while  valuable,  is  one  to  engage  our  later  consideration, 
lean  see,  however,  that  in  certain  directions  Ohio,  Indiana,  and  Uliuois,  for  exam- 
ple, could  unite  in  the  study  of  questions  that  pertain  to  all  of  these  States. 

The  board  of  agriculture  in  Colorado  in  organizing  the  experiment  station, 
instmcted  the  council  in  a  general  way  (1)  to  plan  popular  experiments  which 
would  meet  the  immediate  demand  of  the  people ;  (2)  to  arrange  a  small  amount  of 
ficientific  work  and  <^arry  it  forward  over  a  series  of  years  to  enable  the  station  to 
deteroiine  some  of  the  deeper  questions  involved  in  experiment  station  work.  In 
Colorado  the  questions  which  lie  at  the  foundation  of  our  agriculture  are : 

(1)  Water  supply,  division  and  use. 

(2)  Climatic  conditions  as  modified  by  lack  or  distribution  of  rain-fall,  prevailing 
winds,  elevation,  percent  of  sunshine,  etc. 

(3)  What  to  grow  under  these  conditions. 

(4)  Tbe  particular  varieties  that  are  likely  to  be  best  suited  to  our  climate,  and  the 
system  of  culture  and  irrigation  which  we  must  use. 

You  can  then  see  that  to  the  Colorado  board  of  control  and  to  the  average  farmer 
queetions  that  are  more  deeply  scientific  have  but  little  favor  and  would  not  be  well 
received  at  this  time ;  and  while  we  may  do  some  work  looking  in  that  direction,  it 
must  for  some  time  to  come  be  limited  because  of  the  great  amount  of  fundamental 
work  which  must  be  performed.    We  of  Colorado  can  join  in  some  of  this  work  with 
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our  neighbors.  With  lltnh,  Arizona,  and  New  Mexico  we  can  cooperate  on  matten 
which  pertain  to  the  arid  region.  With  Kansas,  Nebraska,  and  Dakota  we  can  coop- 
erate to  a  more  limited  extent.  For  example,  we  find  by  experimentation  that  the 
sugar-beet  can  be  successfally  raised  and  with  sngar  content  enongh  to  warrant 
experiments  in  raising  them  for  profitable  use  in  sngar  manufacture.  Whether  we 
acknowledge  it  or  not,  the  question  of  profit  must  inflnence  us  in  our  work  and  to 
some  extent  determine  its  lines.  In  this  pushing,  active  age,  the  close  of  the  nine- 
teenth century,  when  competition  is  sharp,  when  the  markets  of  the  world  are  con- 
stantly changing  because  of  movements  of  population  and  the  opening  of  lines  of 
traffic  in  many  directions,  because  of  the  opening  of  new  areas,  and  the  great 
increase  of  certain  products  suddenly  thrust  upon  the  market,  all  these  factors  infln- 
ence agriculture  to  a  greater  extent  than  we  are  willing  to  admit. 

Amid  all  this  the  demand  is  made  for  work  the  interpretation  of  which  shall  bring 
to  the  farmers  and  stockmen  of  our  country  dollars  and  cents.  To  a  certain  extent 
we  must  meet  this  demand,  and  as  we  go  West  the  demand  seems  to  be  more  impera- 
tive. The  older  portions  of  the  country  are  more  willing  to  wait  because  their  condi- 
tions change  more  slowly  and  the  agriculturist  can  have  time  to  adapt  himself  to  the 
modified  conditions. 

On  the  whole,  I  do  not  believe  that  cooperative  field  experiments  are  to  any  extent 
practicable  at  this  time.  When  10  or  15  years  of  experimental  work  shall  lu«\e  been 
performed,  when'  this  Association  shall  be  as  many  years  older,  then  little  by  little 
and  item  b>p  item  this  work  may  be  taken  up  and  carried  forward  under  the  general 
auspices  of  the  Department  at  Washington,  and  in  the  light  of  its  experience  and 
that  of  this  Association. 

In  the  discassion  which  followed,  Mr.  Frear  said  one  point  that 
did  not  seem  to  have  been  toached  apon  in  the  papers  already  read 
was  the  matter  of  soil  tests  in  the  older  States,  where  the  farmers 
wanted  to  know  what  would  be  the  most  profitable  to  put  upon  their 
soils.  The  question  of  a  maximum  crop  was  not  simply  a  question  of 
maximum  fertility,  but  of  the  best  soil  preparation,  climatic  condition, 
and  water  supply,  and  it  was  very  often  true  that  the  climatic  condi- 
tions and  those  of  water  supply  were  the  ones  that  had  the  greatest 
influence  upon  the  development  of  the  crop.  If  negative  results  were 
obtained  with  fertilizer  experiments,  it  showed  that  the  soil  did  not 
require  the  addition  of  the  ingredients  contained  in  the  fei?tilizer  for 
the  cultivation  of  the  maximum  crop,  and  the  farmer  learned  what  he 
wanted  to  know.  Therefore  the  soil  test  was  valuable,  economically 
considered,  without  reference  to  its  educational  value,  which  should  not 
be  underestimated,  and  hence  it  seemed  that  in  those  States  where  fer- 
tilizers were  needed  there  was  a  very  great  work  to  be  done  in  the  way 
of  properly  coordinated  experiments  with  fertilizers,  as  economic  soil 
tests  simply,  and  not  as  studies  of  physiological  matters. 

Mr.  Thome  said  that  the  necessity  for  great  care  in  the  selection  of 
soils  for  these  tests  should  be  emphasized.  He  thought  that  very 
much  more  attention  than  had  been  paid  heretofore  should  be  given  to 
the  geological  history  of  our  soils,  beginning  with  drainage  and 
exposure,  which  in  some  experiments  made  at  his  station  seemed  to  bo 
the  all-important  matters,  the  success  of  the  experiments  depending 
upon  them.  Eeferring  to  a  statement  made  by  Mr.  Atwater,  he  deemed 
it  no  less  important  that  the  farmer  should  know  bpw  to  maintain  the 
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fertility  of  his  soil,  even  tlioagh  it  be  qaite  fertile  already,  than  that  he 
shoold  know  how  to  bring  up  the  barren  field. 

Mr.  Atwater  said  that  Mr.  Thorne  would  find  the  application  of  cer- 
tain fertilizers  profitable  on  soils  yielding  50  or  60  bushels  of  corn  to 
the  acre,  and  would  probably  agree  that  the  application  of  these  fer- 
tilizers for  the  sake  of  maintaining  high  fertility  ^as  also  profitable. 

Mr.  Thome  said  that  the  fertilizers  would  prove  equally  valuable  in 
maintaining  a  high  degree  of  fertility  whether  the  soil  yielded  30  bush- 
els of  wheat  to  the  acre  or  only  15  bushels. 

Mr.  Hunt  then  read  the  following  paper: 

EgUALIZIMG  THR  IRREGULARITIBS  OF  Pl^ATS,  CaU8BD  BY   DEFECTIVE  GERMINATION, 

T.  F.  Hunt. 

The  first  requisite,  of  comae,  is  to  obtaiu  good  seed,  so  that  the  errors  may  be 
reduced  to  the  smallest  limit.  In  getting  seeds  from  various  sources  equally  good  seed 
can  not  be  obtained.    We  must  experiment  with  the  possible,  not  with  the  ideal. 

With  small  grain,  testing  the  sprouting  power  of  the  seed  and  sowing  enough  to 
oSaei  the  defective  germination  suggests  itself.  There  are  two  fatal  objections  to 
this  method :  First,  variations  due  to  the  method  of  testing  are  so  great  as  to  vitiate 
resolte;  and,  second,  there  is  no  direct  relationship  between  that  percentagii  of  seed 
that  sprouts  under  favorable  conditions  and  that  which  grows  in  field  culture. 

Thirty-two  varieties  of  oats  were  tested  this  spring  in  the  Geneva  apparatus,  at  two 
different  times,  100  berries  being  nsed  in  each  case.  The  mean  temperature  for  the 
two  periods  was  60.4^  and  60.1^  F.  The  average  variation  in  the  result  of  the 
duplicate  teet  was  6  per  cent,  and  for  nine  varieties  the  variation  was  10  or  more  per 
cent.  With  such  variations,  who  would  wish  to  decide  how  much  seed  to  sow 
to  compensate  the  defective  germination  f  But  suppose  the  method  of  testing  per- 
fect, what  tbenT  Mr.  McCluer  tested  110  varieties  of  sweet-corn  in  the  greenhouse 
and  afterwards  compared  the  percentage  which  sprouted  there  with  that  which 
grew  in  the  field,  in  order  to  find  the  relation  of  the  vital  power  to  the  per  cent  of 
live  seeds.  For  purposes  of  comparison  he  divided  the  seeds  into  four  lots.  The  first 
lot  included  32  varieties,  of  which  90  to  100  per  cent  sprouted ;  the  second,  37  varie- 
ties, of  which  75  to  89  per  cent  sprouted ;  the  third,  24  varieties,  of  which  60  to  74 
per  cent  sprouted ;  the  fourth,  17  varieties,  of  which  45  to  59  per  cent  sprouted.  Omit- 
ting fractions,  the  following  was  the  result: 


Ko.  of  varieties  in  each  lot 

Averai^e  per  cent  of  seeds  f^ermioatins  as  shown  in  greenhouao  tests. , 
Per  cent  of  seed  geruimatlnj;  in  field 


How  little  indication  does  a  test  made  under  favorable  conditions  give  of  what  will 
be  the  result  in  field  culture  under  unfavorable  conditions! 

An^'  particular  method  of  seed  testing  is  not  the  most  favorable  for  all  classes  of 
seeds.  Of  62  varieties  of  corn  tested  in  1888,  94  per  cent  sprouted  in  the  Geneva 
apparatus,  while  80  per  cent  grew  in  the  field.  Of  the  same  number  of  varieties 
tested  in  1889, 95  per  cent  sprouted  in  the  Geneva  apparatus  and  80  per  cent  grew 
in  the  field. 

On  the  other  hand,  I  have  tested  Kentucky  blue-grass  seed,  from  17  different  seeds- 
men^  with  the  following  results:  In  the  Geneva  apparatus,  less  than  2  per  cent 
sprouted :  in  9Pil  in  the  greenhouse,  9  per  cent ;  and  in  soil  in  the  oi>en  air,  21  per 
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These  tests  show  that  do  calculations  based  npon  the  sprouting  of  seeds  in  seed 
tests  would  be  sufficiently  trustworthy  as  a  means  of  equalizing  results  due  to  defect- 
ive germination. 

With  com,  it  has  been  the  custom  at  some  stations  to  report  yield  and  corrected 
yield.  The  corrected  yield  is  the  yield  which  would  have  resulted  had  there  been  a 
perfect  stand  and  the  yield  with  a  perfect  stand  had  been  in  the  same  ratio  of  com 
to  stalks  as  the  yield  from  the  fewer  number  of  stalks.  As  a  reason  for  declinibfc  the 
use  of  this  method  in  the  experiments  with  corn  which  have  been  reported  from  this 
station,  I  have  heretofore  stated  that  corn  growing  at  different  thicknesses  would  not 
yield  in  proportion  to  the  number  of  stalks.  I  base  my  opinion  on  the  following 
experiment:  Com  was  plaute<l  during  the  past  three  seasons  at  six  different  rates  of 
thickness,  ranging  from  47,520  to  5,940  kernels  per  acre.  From  two  to  five  plats  of 
each  thickness,  difierenily  distributed,  were  plauted  each  season. 

The  following  table  shows  the  number  of  kernels  plauted,  the  number  of  stalks, 
and  the  bushels  of  coru  harvested  from  each  of  the  different  plantings  during  each 
of  the  seasons  given  : 

Number  of  kernels  planted  and  the  number  of  stalks  and  bushels  of  com  harvested,  1888-90. 


No.  of 
kernels 
planted 
per  acre. 

47.520 
23.760 
15.840 
11.880 
9.504 
5,940 

1888. 

1889. 

♦ 

1890. 

Na  of  pUitn. 

No  of 

sUlks 

por  acre. 

Bushels 
of coru 
per  acre. 

89 
95 
87 
83 
72 
60 

No.  of 

stalks 

per  acre. 

36,700 
19,820 
18,270 
11,110 
9.170 
6.260 

Bushels 
of  coru 
per  acre. 

61 
86 
91 
93 
82 
56 

No.  of 

stalks 

per  acre. 

37,390 
19,820 
13.920 
11.280 
10,270 
7.300 

Boabeb 
of  com 
per  acre. 

6   

29,460 
17,100 
13,940 
12,350 
11,540 
8,200 

20 

5     

48 

5 

6a 

4 

63 

3 

63 

2 

50 

This  table  is  sufficient  to  show  that  the  yield  of  com  was  not  in  proportion  to  the 
number  of  stalks  harvested.  The  following  table,  giving  the  pounds  of  shelled  com 
for  each  100  stalks  harvested,  brings  the  poiut  out  more  clearly. 

Poinds  ofsJielled  corn  for  each  100  stalks  harvested. 


No.  of  plats. 

Naof 
kernels 
p1anto<l 
por  acre. 

Poun 

cor 

10 

1888. 

da  of  si 
D  fore. 
lOatall 

1889. 

helled 
ach 

18. 

1800. 

5 

47, 520 
23.760 
15.840 
11,880 
9,504 
5.940 

17 
31 
85 
38 
35 
41 

9 
24 

39 
47 
50 
50 

4 

5 

14 

5         

22 

4 

91 

3 

33 

2 

39 

There  was  not  only  a  great  variation  in  the  ratio  of  corn  to  stalks  for  the  different 
ratios  of  thickness,  but  the  variation  in  the  ratio  was  greater  some  years  than  others. 

The  plan  of  planting  more  kernels  of  corn  than  the  number  of  stalks  desired  and 
then  thinning  to  the  desired  number  has  doubtless  suggested  itself  to  every  field 
experimenter.  This  plan  is  helpful,  and  in  some  experiments  practicable.  It  must 
be  done,  however,  at  the  right  time  and  with  care,  or  else  the  disturbance  from  thin- 
ning will  be  worse  than  the  evil  of  irregular  germination.  It  must  also  be  remem- 
bered that  the  stand  will  not  be  perfect  even  with  this  precaution.  The  thinning 
will  not  be  absolutely  accurate,  and  many  other  causes  will  combine  to  cause  slight 
irregularities.  In  some  exporiment-s  this  method  can  not  be  practiced,  as,  for  example, 
when  com  is  planted  at  dift'erent  times,  for  the  variation  in  the  germination  is  here 
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oee  of  ihe  reealts  to  be  stadied.  Before  leaving  this  portion  of  the  sabject,  I 
wish  to  point  out  that  while  the  irregalaritiee  due  to  defective  germination  is  an  ele 
ment  not  to  be  ignored,  it  is  of  less  acooont  probably  than  the  irregnlarities  arising 
from  a  maltitadeof  causes  which  affect  the  result  of  an  ordinary  field  experiment. 
With  small  grain  especially,  and  with  corn  to  some  extent,  as  shown  by  the  previous 
table,  the  plants  themselves  tend  to  equalize  the  irregularities  by  tillering  or  sucker- 
iog  and  by  yielding  a  greater  or  smaller  proportion  of  grain  to  straw  or  stalk. 

The  results  with  oats  in  experiments  in  sowing  different  amounts  of  seed  per  acre 
made  during  the  past  3  years  at  the  Illinois  Station  illustrate  this  point.  The  fol- 
lowing table  gives  the  relative  quantity  of  seed  sown  and  the  relative  yield  of  oats 
daring  the  l^hree  seasons : 

Relative  quantities  of  seed  sown  and  of  oats  karvestedf  1888-90. 


Plat 

Relfttive 

quantity 

of  seeds 

sown. 

100 
87.5 
75 
62.5 
50 
37.5 
25 

Relative  yield. 
1888.    1880.    1890. 

1....                         

82 
93 
96 
lUO 
97 
98 
95 

97 
100 
01 
84 
82 
63 
70 

76 

i 

85 

3 

P5 

4                                      

HO 

6  ....                              

to 

« 

74 

7 

87 

As  showing  bow  the  plant  adapts  itself  to  its  circumstances,  the  following  data  are 
instructive : 

The  number  of  plants  growing  on  rcfAtrij  A<iro  was  determined  in  four  parts  of  each 
plat,  and  the  number  of  culms  harvested  on  similar  areas  ascertained;  the  aver- 
ages of  the  results  are  given  below.  Undoubtedly  there  is  a  very  wide  limit  of  error 
in  the  methfxl  used,  but  it  is  sufficiently  accurate  to  carry  the  conviction  that  the 
plants  are  held  in  check  by  their  neighbors  or  spread  themselves  as  their  resources, 
fioil,  water,  air,  and  sunlight,  will  allow. 


Plat. 

Number 
of  seeds 
sown. 

Nnraber 
of  plants. 

Number 
of  culms 
harvested. 

214 
187 
160 
133 
107 
80 
53 

93 
85 
88 
67 
52 
45 
28 

135 

123 

136 

102 

117 

0                                                                  * 

105 

85 

The  meihod  which  I  wish  to  propose  to  equalize  the  irregularities  due  to  defective 
germination  will  also  eqnalize  the  irregularities  produced  by  many  other  causes. 
This  metbod  is  simply  a  duplication  of  plats.  What  is  wanted  is  not  a  few  large 
plats,  bub  a  large  number  of  small  plats.  Here  is  a  table  giving  the  relative  yield 
of  18  pmned  and  18  unprnned  rows  of  corn.  Each  pruned  row  was  adjacent  to  the 
iiDpmne<1  row  with  which  it  is  compared ;  the  same  quantity  of  seed  was  sown  and 
the  cnltivation  was  similar. 
28979— No.  3 8 
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Itelalivc  yields  of  pruned  and  unprnHed  rows  of  corn. 


Row. 

Pruned. 

Unprunod. 

llow. 

Pruned. 

Unpruned. 

1        

63 

73 
63 
100 
67 
83 
79 
87 
81 
75 

100  ' 

100  , 

100  , 

100 

100 

100 

100 

100 

100 

100 

11. 

to 

70 
81 
70 
100 
79 
77 
62 
60 

100 

2 

100 

3                                 ... 

100 

4         

100 

5       

M 

6                                          --  . 

100 

7                          

100 

8 

100 

g 

Avenge 

10 

76 

100 

These  18  couiparisous  were  made  on  8  plate.    The  average  relative  yields  from  the 
pruned  aud  unprunod  portions  of  the  plats  were  as  follows: 

Average  relative  yields  from  pruned  and  unpruned  portions  of  plats. 


Plat. 

Pruned. 

82 
80 
76 
72 
70 

Unpruned. 

100 
100 
loo 

100 
100 

6.. 

7.. 
8. 

Plat 

Pruned. 

Unprunod* 

1   

T2 
83 
79 

ICO 

2 

1(0 

3                                        .     .. 

IC'O 

4 

Average 

5     

77 

100 

Thus  I  have  144  comparisons  between  the  pruned  and  nnprnned  portions.  In  these 
144  comparisons  there  were  six  cases  in  which  the  pruned  row  yielded  more  than  the 
unpruned,  three  pairs  of  rows  in  which  the  yield  was  the  same,  and  135  cases  in  which 
the  yield  was  in  favor  of  the  unpruned  portions.  I  have  not  told  yon  anything  about 
the  size  of  the  plats  nor  given  you  any  infonnation  about  the  stand.  Yet,  have  you 
any  doubt  that  the  difference  in  yield  was  in  this  instance  directly  the  effect  of  root 
pruning? 

The  i>runed  and  unpruned  rows  compared  were  only  1.360  part  of  an  acre.  The 
144  comparisons  were  made  on  0.8  of  an  acre. 

On  the  other  hand,  here  is  another  experiment  which  was  made  on  1.3  acres.  The 
tract  was  divided  into  three  equal  parts.  One  plat  was  drilled  with  corn ;  on 
another  the  same  amount  of  seed  was  planted  in  hills,  and  the  corn  cultivated  oneway. 
On  the  third,  the  corn  was  planted  in  hills  and  cultivated  both  ways.  The  kind  and 
quantity  of  cultivation  was  the  same  on  each  plat.    The  yield  was  as  follows: 


Hills,  cultivation  both  ways 
HiUh,  cultivation  one  way  . . 
Drills 


|Yiold  per 
acre. 

Bushels. 
64 
59 
50 


Relative 
j-ield. 

muheU. 
100 
90 
78 


Please  notice  that  the  greatest  difference  in  relative  yield  was  substantially  th^ 
same  as  in  the  root-pruning  experiment  before  mentioned.  Notwithstanding  a  half 
more  land  was  used,  would  I  be  justified  in  claiming  with  any  degree  of  certainty 
that  the  difference  in  results  was  due  to  the  method  of  planting  and  cultivating  the 
cornt 

No  field  experiment  can  be  considered  at  all  satisfactory  unless  there  are  at  least 
two  plats  devoted  to  each  item  of  the  experiment  whose  results  agree  more  olooely 
thati  do  those  devoted  to  different  items  of  the  experiments.    Of  course  if  one  get* 
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coTTOBpouding  resalts  during  a  series  of  aeasons,  that  is,  bos  duplication  by  repetitiou, 
be  way  justly  consider  his  results  trustworthy;  but  if  irregularities  occur  he  does 
Dot  know  whether  the  difference  is  due  to  the  seasou,  soil,  or  accidental  causes.  He 
has  DO  meaus  of  gettiug  at  the  limit  of  error  iu  bis  work. 

In  my  judgment,  tkreo  plats  would  be  the  best  namber,  usually,  to  devote  to  a 
Kiven  item  in  an  experiment.  If  an  accident  occurs  to  one  of  the  plats  we  still  have 
duplicate  results.  If  one  plat  gives  results  considerably  different  from  the  other  two 
the  experimenter's  attention  is  at  once  directed  to  seek  the  cause  of  the  variation. 

The  p1ats%ieed  not  be  large.  It  is  much  easier  to  get  comparable  results  from  10 
tenth-acre  plats  than  from  10  one-acre  or  10  ten-acre  plats.  The  large  plats  have  no 
compensating  advantages  over  small  plats  properly  dnplicated,  but  they  have  disad- 
vantages. I  find  from  one  fortieth  to  one  tenth  acre  plats  answer  well  for  many  plat 
experiments.  For  most  experiments  with  small  grain  I  like  twentieth  acre  plats; 
and  for  com,  where  it  is  desired  to  cultivate  the  plats  with  horse  machinery,  I  like 
tenth-acre  plats.  For  variety  tests  of  com  I  have  used  fortieth-acre  plats  with  fairly 
satisfactory  results  if  any  variety  tests  may  be  considered  satisfactory. 

The  plats  devoted  to  a  single  item  of  an  experiment  should  be  as  widely  distributed 
over  the  tract  as  the  separate  items  of  the  experiment  will  allow.  It  is  not  sufficient 
to  merely  ascertain  the  results  from  equal  parts  of  a  plat,  although  it  is  often  desira- 
ble as  an  additional  measure. 

While  I  do  not  by  any  means  think  plat  experimentation  is  the  only  method 
of  agricultural  research,  I  do  think  there  are  certain  problems  of  importance  to  the 
farmer,  for  whose  benefit  the  stations  were  founded,  which  are  capable  of  demonstra- 
tion by  this  method.  With  a  proper  duplication  of  results  and  a  scmpulous  regard 
to  small  details,  I  believe  many  of  the  irregularities  of  results  in  plat  experiments 
will  disappear,  and  with  it  the  statement  met  with  in  some  qnarters,  that  plat 
experimentation  is  merely  a  means  of  pacifying  the  farmer. 

Mr.  Bedding  said  that  while  he  had  been  much  interested  in  Mr. 
Hunt's  paper  and  llgures^  it  seemed  particularly  instructive  to  those 
who  grew  corn  as  closely  as  wheat  and  oats  were  grown  in  the  South. 
He  would  suggest  to  those  experimenting  in  corn,  cotton,  and  other 
cultures  involving  the  hill  system  or  a  small  number  of  plants,  varying 
from  1,800  to  3,000  plants  to  the  acre^  that  when  stands  were  defective 
Id  test  rows  the  only  scientific  method  of  correction  was  to  equalize  the 
stands. 

Mr.  Morrow  said  that  all  experimenters  in  this  line  regarded  with  pro- 
found interest  and  great  personal  gratitude  the  work  of  Sir  John  Ben- 
net  Lawes,  of  Bothamsted,  England.  The  young  experimenters  should 
not  be  discouraged  so  long  as  they  do  their  best.  No  one  could  now 
doubt  the  care,  patience,  and  skill  evidenced  in  the  work  at  Kothamsted 
after  fifty  years  of  exi>eriments,  but  on  his  visit  there  last  year  he  had 
been  struck  with  the  variation  in  stand  of  the  root-crops,  and  as  he 
saw  the  things  that  could  not  be  avoided  even  with  the  best  of  care, 
and  that  those  wonderful  experiments  in  wheat  did  not  mean  just  what 
they  would  if  every  stalk  was  just  where  it  belonged,  he  had  thanked 
God  that  we  were  not  doing  so  very  badly  even  in  young  America.  If 
we  did  not  get  perfect  results  he  should  not  feel  that  it  was  our  fault. 
The  young  gentlemen  should  take  courage  and  go  ahead,  recognizing 
that  there  are  hosts  of  things  that  can  not  be  done.  Seeing  that  even 
Bothamsted  could  not  control  Nature  and  make  her  do  exactly  as  we 
wished,  had  been  a  great  help  to  him. 
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Mr.  Armsby  Baid  that  at  the  PennsylvaDia  Station  in  the  past  season 
they  had  eight  platn  (four  pairs)  of  corn  grown  in  drills  for  silage. 
The  stand  upon  these  pliit^  was  somewhat  irregular.  Instead  of 
attempting  to  count  the  stalks,  he  and  the  assistant  agriculturist  went 
through  each  plat  from  end  to  end  and  formed  a  general  idea  of  their 
appearance  and  nature.  They  then  repeated  this  survey,  staking  off 
those  portions  which  it  was  decided  tx)  reject,  using  as  a  criterion  their 
best  judgment  as  to  the  average  yield  of  the  plat  and  rejecting  such 
portions  as  were  manifestly  wrong;  for  example,  one  portion  where  a 
heavy  rain  had  made  a  washiug  and  the  crop  was  irregular  the  dupli- 
cate plats  were  separated  by  four  other  plats.  The  results  of  the  four 
pairs  of  duplicates  agreed  very  closely.  While  this  of  course  was 
insufficient  to  prove  the  value  of  the  method,  it  might  serve  to  raise  the 
question  whetiier  an  experimenter's  individual  judgment  was  not  a  legiti- 
mate means  of  correcting  errors  in  plats  and  whether  it  was  necessary 
to  rely  upon  mechanical  methods  for  correcting  yields.  If  the  impartial 
estimate  of  one,  two,  or  more  experimenters  was  a  legitimate  means 
for  such  a  pur|K)se,  the  methoil  might  possibly  lea<l  to  good  results. 

Mr.  Myers  said  that  there  were  difficult  questions  involved  in  plat 
selection.  Ho  tried  to  follow  the  advice  furnished  by  the  Department 
of  Agriculture,  but  the  problem  in  his  plat  experiments  was  to  find 
a  system  that  would  answer  the  most  questions  from  the  farmers  of 
West  Virginia.  In  that  State  conditions  were  different  from  those 
in  Illinois.  Here  was  a  great  loam  prairie,  with  the  strata  lying  almost 
horizontally,  so  that  a  problem  solved  for  Champaign  would  be  solved 
for  an  area  of  perhaps  100  miles  in  diameter;  whereas  in  West  Vir- 
ginia, for  a  stretch  of  300  miles  from  one  end  of  the  State  to  the  other, 
the  strata  lay  nearly  vertical,  sometimes  broken  by  river  courses.  The 
results  of  plat  experiments  on  one  stratum  in  the  coal  formation  would 
differ  greatly  from  results  obtainable  on  any  other  stratum  in  that  for- 
mation. If,  for  example,  he  stated  to  the  farmers  the  results  for  water- 
melons at  his  station,  they  would  make  the  trial  and  declare  the  state- 
ment a  humbug,  because  their  work  would  be  subject  to  different 
chemical  and  geological  conditions.  Mr.  Scovell,  he  thought,  had 
most  magnificent  opportunities  for  carrying  out  plat  experiments^  his 
soil  being  uniform  and  his  geological  strata Jying  beautifully;  but  his 
experimenttS  would  answer  only  for  the  blue-grass  region  of  Kentucky ; 
on  the  tipped-up  region  extending  from  South  Carolina  to  Vermont 
his  deductions  would  amount  to  nothing.  Outside  of  the  simple  prob- 
lems involved  in  the  feeding  of  plants,  the  excellent  experiments  made 
in  New  Jersey,  Connecticut,  and  Massachusetts  solved  nothing  for  the 
farmers  of  West  Virginia,  where  the  geological  formations  were  entirely 
different.  So  far  as  his  investigations  went,  this  matter  had  been 
wholly  neglected  in  the  plat  experiments  made  in  this  and  other  coun- 
tries, but  attention  should  be  paid  to  it  in  order  to  reach  results  worth 
having.     The  geological  formation^coal,  limestone,  alluvial,  etc. — 
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shoDld  be  stated.  Resalte  obtained  on  tbe  rich  prairie  land  of  Illinois 
were  worth  nothing  in  West  Yirgina  or  on  the  red  hillsides  of  Georgia, 
solving  nothing  but  the  feeding  capacities  of  plants. 

Mr.  Myers  said  that  while  he  admired  the  good  intentionn  of  Mr. 
Atwater  in  regard  to  cooperative  experiments,  he  could  not  altogether 
agree  with  him.  Men  in  Ohio,  Illinois,  and  Indiana  could  perhaps 
cooperate  in  a  certain  line  of  experiments,  but  farmers  on  rich  prairies 
cared  nothing  for  fertilizers.  It  was  useless  to  pile  corn  in  a  pig  pen 
and  say,  "  Go  in,  pigs ;  we  will  give  you  more  corn,'^  when  the  pigs 
already  had  more  than  they  wanted.  A  soil  conld  be  overfed  or  fer- 
tilizer work  wasted  upon  it,  which  was  a  pity  except  so  far  as  scientific 
interest  was  concerned.  The  geological  problem  containei  the  point 
he  particularly  wished  to  enforce.  What  did  the  results  in  these  plat 
experiments  mean?  Probably  no  man  present  couUl  tell  from  the 
results  of  his  own  experiments  what  their  effects  would  be  upon  the  soils 
in  We^t  Virginia,  because  the  geological  problem  had  been  neglected, 
at  least  in  published  results. 

Mr.  Curtis  said  that  he  would  go  further  than  Mr.  Myers  and  speak 
in  regard  to  the  especial  value  to  the  whole  United  States  of  Mr. 
Atwater's  position  in  the  matter  of  coiiperative  experiments.  He  thought 
tbat  both  gentlemen  touched  the  borders,  but  failed  to  reach  the  center 
of  the  trouble.  Jt  would  be  well  for  Mr.  Atwater  not  only  to  plan  tbe 
general  character  of  plat  and  fertilizer  tests,  Wut  to  define  more  clearly 
tbe  conditions  on  which  they  should  be  based.  For  example,  a  set  of 
experiments  could  be  carried  on  in  different  parts  of  the  country  under 
temperature  conditions  as  nearly  alike  as  possible;  another  set  could 
be  conducted  under  similar  geological  conditions,  and  another  set  under 
like  conditions  of  moisture.  The  question  was,  whether  with  these  dif- 
ferent conditions,  results  could  be  averaged,  and  whether  Mr.  Atwater 
could  get  something  reliable  from  the  average  results  in  cooperative 
tests.  The  speaker  differed  from  Mr.  Myers  in  believing  that  he 
conld.  If  certain  fertilizer  tests  gave  result>s  on  rich  land  and  also  on 
poor  land,  it  was  immaterial  that  the  yield  on  the  former  was  double 
or  triple  tbat  on  the  latter;  if  the  same  relative  proportions  were  the 
same,  conclusions  could  be  drawn  from  such  results. 

Mr.  Hays  said  that  in  Minnesota  the  wheat  farmers  demanded  ferti- 
lizer experiments  and  the  station  had  made  them,  but  the  results  were 
not  yet  summarized.  In  general  it  had  been  found  that  in  those  sec- 
tions where  wheat  could  no  longer  be  profitably  grown  fertilizers  failed 
to  restore  good  crops,  and  it  was  considered  a  great  )>oint  to  tell 
farmers  that  they  must  handle  barn-yard  manure.  Conditions  in  Min- 
nesota were  different  from  those  in  the  East.  In  plat  experiments  on 
land  that  had  been  in  wheat  from  10  to  20  years  commercial  fertilizers 
containing  the  three  elements  spoken  of,  with  the  addition  of  lime, 
plaster,  etc.,  were  generally  found  unprofitable.  Plats  were  arranged 
in  long  strips,  the  Minnesota  method  of  seeding  wheat  being  employed, 
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sometimes  with  a  fertilizer  attachment.     With  crops  planted  id   hUls 
some  work  had  been  done  with  alternate  rows^  for  instance,  the  pran- 
ing  of  roots  in  alternate  rows. 
On  motion  adjourned  to  8:30  p.  m. 

Evening  Session,  Wednesday,  Novembbb  12,  1890. 

The  joint  committee  reassembled  at  8:30  p.  m.,  Mr.  Dabney  in  the 
chair. 

Mr.  Dabney  stated  that  he  and  his  co-chairman,  Mr.  Sanborn,  were 
obliged  to  attend  the  session  of  another  section.  He  announced  the 
program  for  the  evening,  and  appointed  Mr.  Jenkins  to  preside  at 
the  meeting. 

The  Chairman  (Mr.  Jenkins)  said  that  the  reiK>rt  of  the  committee  on 
butter  standard  was  first  in  order. 

Mr.  Scovell  stated  that  the  committee  was  a  joint  committee,  com- 
posed of  three  members  from  the  agriculturists  and  three  from  the 
chemists.  Some  of  the  committee  were  absent,  and  probably  the  report 
would  not  Ike  concurred  in  by  all ;  it  was  a  report  of  progress,  and  the 
committee  would  ask  that  the  subject  be  continued  for  another  year. 
Some  djita  ha<l  been  exi)ected  from  Mr.  Jordan,  of  Maine,  who  was  on 
the  committee,  but  such  data  had  not  arrived. 

The  report  was  presented,  as  follows : 

RBPORT  OP  COMMITTKK  ON   BUTTRR  STANDARD. 

Tonr  committee  appointed  to  inventif^ate  tlio  matter  in  regard  to  a  batter  Btandard 
met  at  the  outset  with  considerable  ditticalty  just  as  to  what  its  doties  were.  The 
qneation  arose  whether  the  object  was  to  ascertain  the  amount  of  butter  fat  ii^ener- 
ally  present  in  marketable  butter,  and  from  such  data  ascertain  the  minimum  or 
average  amount  of  fat  in  such  butter  to  be  used  as  .i  standard,  or  whether  its  duties 
were  to  suggest  a  uniform  standard  for  butters  to  be  used  iu  butter  t<'8ts  based  npon 
butter  fat.  From  the  drift  of  the  debate  which  resulted  in  the  appointment  of  the 
committee  rather  than  from  the  wording  of  the  resobition  under  which  the  committee 
was  appointed,  the  majority  of  the  committee  concluded  that  the  latti  r  was  the  object 
sough tf  and  therefore  the  data  c«diected  be^ir  on  this  subject.  It  is  unfortunate 
that  in  so  many  butter  teats  of  cowh  so  little  chemical  work  has  been  done,  and 
especially  that  so  few  analyses  of  the  butter  of  the  test  have  been  made. 

Finally,  yourcommilteedo  not  f«)el  justified  from  the  data  at  hand  in  recommend iDg 
at  present  a  butter  standard,  but  ask  leave  to  make  this  a  report  of  progress  and 
allow  it  to  continue  the  investigation. 

M.  A.  Scovell, 
£.  H.  Jenkins, 

Committee. 

Mr.  Scovell  said  that  from  the  drift  of  the  lively  debate  had  last  year 
the  committee  had  concluded  that  a  butter  standard  was  wanted  by 
which  to  test  reimrts  of  dairy  cows.  The  question  was  as  to  the  true 
basis  which  should  govern  calculations.  Should  the  butter  contain  10 
or  20  per  cent  of  water,  or  80  per  cent  of  fat,  or  what  was  the  basis  to  be  ? 
When  a  Jersey  cow  gave  80  pounds  of  milk  a  week  there  were  no  data 
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to  show  what  bntter  fat  that  contained.  The  committee  believed  that 
for  tests  made  by  or  through  the  stations  a  certain  amount  of  fat,  deter- 
mined from  the  butter  of  Jerseys,  Holsteins,  or  other  cows,  should  be 
adopted  as  a  standard.    Unfortunately  but  few  tests  had  been  made. 

Mr.  Scovell  detailed  the  results  of  certain  tests,  refernng  to  the  fol- 
lowing table  and  to  others  which  he  placed  upon  the  blackboard. 

Results  of  a  test  of  the  ootr  D&ra  26001. 


Dmte. 


19. 
20. 
21. 
22. 
23. 
U. 
25. 


Grand  total. 


Yield  of  mUk. 


^J™'  Noon.  Night.  Total. 


Ibt. 
20.8 
19.8 
10.13 
15.4 
12.7 
16.6 
14  9 


lbs. 


13.2 
13.3 
14.6 
12.9 
12.6 


U>M. 

20.2 
19.12 
12.1 
12.13 
13.12 
12.14 
7.12 


lb». 
40.10 
30.4 
4&.0 
41.4 
40.0 
40.12 
34.11 


282.3 


Per  cent  of  butter  fat 
foand  in  milk. 


Morn- 
ing. 


pereL 
5.8 
6.2 
5.3 
5.7 
4.4 
6.3 
5.6 


Noon.    Night. 


pcret. 


7.2 
7.6 
7  2 
5.4 
6.5 


per  cL 
5.5 
5.6 
5.2 
6.4 
6.4 
5.6 
6.8 


Calcniated  amount  of  hatter 
fat  in  milk  produced. 


Morn- 
ing. 

Ibi. 
1.18!) 
1.200 
1.038 
0.854 
0.547 
0.957 
0.816 


Noon.   Night  TotaL 


Ibi. 


0.945 
1.002 
1.537 
0.678 
0.804 


lb*. 
1.11 
1.106 
0.627 
0.820 
0.880 
0.721 
0.527 


Ibt. 
2.299 
2.315 
2.610 
2.676 
2.464 
2.856 
2.147 

-!  16.88T 


Date. 


19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 


Grand  total 


Amount 
of  but- 
temulk. 


_-_#_'    I  Amount 


7.8 

ao 

10.0 
10.8 
9.0 
8.0 
7.4 


61.0 


butter- 
mUk. 


per  eL 
0.2 
0.25 
0.3 
0.3 
0.2 
0.2 
0.26 


butter- 
milk. 


Ibi. 

0.016 

0.02 

0.03 

0.032 

0.018 

0.016 

0.018 


.149 


Amount 
of  fat 

losH  fat 
in  but- 

termUk. 


Ibi. 

2.284 

2.295 

2.580 

2.644 

2.440 

2.346 

2.120 


16.724 


Calcn 

latod 

amount 


Actual 
butter 


of  but-  .found  by 
lor  of  80    chum 
percent      Ing. 
fat. 


2.13} 

2.14 

3.3| 

3.5 

3.2 

2.15 

2.11 


21. 0^ 


tbi. 

2.m 

2.124 

3.3} 

8.81 

m 

2.  Hi 


21.5 


Per 
cont  of 
butter 
fat  in 
butter. 


peret. 
82.21 
80.9 
81.2 
78.21 
80.3 
82.0 
81.1 


Amount 
of  but-' 

tor  fat  in 
butter. 


Ibi. 
2.308 
2.2.'iO 
2.626 
2.761 
2. 634 
2  406 
2.200 


17.185 


Lo8ii( 
or 
gain(  +  ) 

unac- 
counted 
for. 


Amount 
of  cream. 


Ibi. 
-f.024 
-.045 
-f.046 
+.117 
+.188 
+.0CO 
+  .071 


4.461 


Ibi, 

11.4 

11.6 

13.8 

14.2 

12.4 

11.3 

10.12 


84.6 


Mr.  Scovell  thought  it  apparent  from  the  reports  cited  that  a  contin- 
uation of  the  same  standard  and  calculation  of  80  per  cent  butter  fat 
would  affoi-d  a  fair  basis  for  future  experiments.  If  all  cows  were  alike 
the  amount  of  butter  fat  to  be  produced  could  be  very  nearly  ascer- 
tained! by  analysis  of  the  milk  and  Hkim-milk.  It  was  rei>orted  that 
some  cows  gave  over  1  per  cent  in  skim-milk,  however  treated.  The 
committee  asked  to  bo  continued,  desiring  further  time  for  investiga- 
tion before  recommending  the  adoption  of  a  regular  standard  for  butter. 

It  was  moved  that  the  report  of  the  committee  be  accepted  and  the 
committee  continued. 

Mr.  Armsby  asked  whether  Mr.  Scovell  could  explain  the  fact  that 
in  many  of  the  reported  cases  the  butter  contained  more  fat  than  was 
announced  in  the  milk. 

Mr.  Scovell  said  that  the  amount  was  in  excess  in  almost  every 
instance;  he  could  not  account  for  it  The  butter  was  analyzed  in 
duplicate  and  the  results  were  controlled  by  Babcock's  method  of  grav- 
imetric calculations. 
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Mr.  Hays  sagprested  that  in  contiiuiiug  the  work  the  committee  shoald 
nse  some  cows  which  had  been  taken  to  the  State  fair,  taking  ^<  ap  and 
down  "  resalts  for  comparison. 

Mr.  Curtis  inquired  whether  in  the  analysis  of  butter  fiat  in  the  butter 
the  figures  ^^82  "  meant  simply  82  per  cent  of  the  commercial  butter. 

Mr.  Scovell  said  that  they  did ;  it  was  not  water-free  substance. 
Slices  were  taken  from  the  pounds  as  made,  placed  in  a  bottle,  slowly 
melted,  and  the  sample  taken. 

Replying  to  a  question  by  Mr.  Wing,  Mr.  Scovell  said  that  he  had 
not  meant  to  state  that  he  could  not  find  a  trace  of  fat  in  the  skim-milk; 
instead  of  <'  trace  "he  should  have  said  a  measurable  quantity. 

Mr.  Wing  said  he  htid  done  some  work  in  creaming  milk  during  the 
past  summer,  and  some  dealers  in  dairy  implements  had  claimed  that 
the  separation  of  cream  according  to  their  methods  gave  no  trace  of 
fat  in  skim-milk.  This  he  did  not  believe,  analyses  by  gravimetric 
methods  showing  an  average  of  0.23  i>er  cent. 

Mr.  Scovell  said  that  by  the  Babcock  method  there  were  little  glob- 
ules of  fat,  but  four  together  showed  less  than  0.02  per  cent  He 
could  read  to  half  of  a  division.  By  the  Adams  method  he  got  less 
than  the  filter  paper  called  for;  it  was  the  poorest  looking  skim-milk 
he  had  ever  seen. 

Mr.  Lyons  asked  Mr.  Wing  at  what  temperature  he  set  the  milk. 

Mr.  Wing  said  that  it  was  set  at  4i<=^,  sometimes  for  12  and  sometimes 
for  24  hours. 

Mr.  Failyer  inquired  whether  Mr.  Scovell  had  made  determinations 
as  to  the  effect  of  more  or  less  working  upon  the  per  cent  of  butter  fat; 
whether  the  amount  of  water  would  vary  much. 

Mr.  Scovell  replied  that  the  butter  had  been  worked  until  he  gave 
the  order  to  stop,  except  in  one  instance,  and  in  that  there  was  only 
78.21  per  cent  butter  fat.  Then  the  salt  came  to  the  outside;  it  did 
not  in  any  other  instance.  He  was  therefore  unable  to  answer  the 
question. 

Mr.  Failyer  said  that  in  some  butter  a  greater  per  cent  of  water  was 
iiidicatedj  and  he  had  thought  it  probiible  that  this  was  because  the 
butter  had  not  been  sufiieiently  worked. 

Mr.  Scovell  said  that  he  had  taken  the  sample  as  soon  as  it  was 
weighed. 

Mr.  Hays  said  that  in  working  butter  practically,  without  the  chock 
of  an  analysis,  he  had  experienced  trouble  in  getting  it  uniform  as  to 
the  amount  of  waf«r  contained.  The  trouble  arose  from  the  time  and 
temperature  at  which  the  churn  was  stopped  and  the  temperature  of 
the  wash  bottle;  if  stopped  when  the  globules  were  small  and  the 
water  cold,  the  water  could  not  be  worked  out  so  well.  He  once  worked 
out  about  an  ounce  of  water  to  a  pound  on  the  scales  after  another  man 
hail  worked  the  butter  until  he  thought  he  had  it  dry. 
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Mr.  Myers  said  that  he  believeil  the  variation  in  the  bntter  to  be  dne 
to  variation  in  churning.  He  had  carried  on  some  work  with  reference 
to  testing  cows  by  the  churn,  the  agricultural  papers  having  said  a 
great  deal  about  tests  of  cows,  and  a  good  many  people,  especially  Jer- 
sey people,  having  insisted  on  the  chum  test.  The  question  was,  What 
reliaDce  might  be  placed  upon  the  chum  test?  He  was  extremely  sur- 
prised at  the  closeness  with  which  Mr.  Scovell  had  been  able  to  work 
in  the  instances  cited.  Last  winter  a  long  series  of  tests  had  been  made 
in  West  Virginia.  Ten  pounds  of  milk  were  used  in  each  test  It  was 
found  that  although  in  the  several  tests  the  same  quantity  of  milk  was 
pat  into  the  churn  and  given  the  same  number  of  revolutions  at  the 
same  temperature,  and  all  other  conditions  being  made  as  nearly  the 
same  as  possible,  yet  in  10  pounds  of  milk  there  would  be  a  consider- 
able variation,  amounting  to  a  number  of  ounces  in  the  yield  of  cows. 
It  was  only  necessary  to  overchurn  the  milk,  or  if  that  was  not  enough, 
to  let  the  milk  sour  a  trifle  to  excess,  and  throw  in  an  excess  of  warm 
or  hot  water.  It  therefore  ai>peared  that  in  testing  cows  practically  by 
the  churn  there  were  comparatively  untouched  problems.  He  was  glad 
that  Mr.  Scovell  had  taken  hold  of  the  matter.  The  question  of  testing 
milk  was  now,  he  thought,  reduced  to  a  mechanical  operation.  Either 
Babcock's  or  Beimling's  process  would  give  results  within  the  limits  of 
ehemical  error,  and  with  either  apparatus  or  by  Patrick's  or  some  other 
method,  milk  could  be  tested  rapidly  in  the  creamery,  so  that  he  hoped 
the  problem  might  be  solved  before  the  next  convention  of  the  Associa- 
tion. Light  could  already  be  seen,  but  it  might  be  depended  upon  that 
the  problem  was  not  to  be  solved  by  the  churn,  which  was  not  the  key 
to  the  situation.  A  standard  butter  would  have  to  be  established,  and 
he  thought  Mr.  Scovell  was  close  to  the  mark  in  fixing  the  standard  at 
about  80  per  cent.  However,  the  percentage  could  be  made  to  fluctu- 
ate. Eighty-two  per  cent  butter  could  be  raised  to  86  per  cent  in  ten 
minutes  by  simply  working  out  a  little  more  water,  or  it  could  be 
reduced  down  to  nearly  70  per  cent  with  perfectly  fair  churning,  by 
stopping  the  chum,  and  salting  and  packingit  in,as  wasdoneby  creamery 
men.  A  great  many  people  salted  their  butter  in  the  chum  with  brine 
and  sent  it  off  between  70  and  80  per  cent  butter,  keeping  the  water  in 
on  purpose.  A  practical  creamery  man  who  looked  at  the  process  used 
at  the  station,  said  that  if  it  were  employed  in  the  creameries  their  busi- 
ness would  be  broken  up  by  the  oleomargarine  people ;  it  was  necessary 
to  put  in  more  water.  On  being  told  that  the  butter  would  not  then 
be  honest,  he  replied,  '^  It  is  all  right,  it  is  butter,"  and  that  he  was 
wOling  to  buy  up  all  the  butter  he  could,  put  it  in  the  buttermilk,  and 
give  it  a  most  tremendous  dashing ;  he  could  make  a  profit  by  handling 
the  bntter  in  that  way.  Farmers  and  creamery  men  were  as  tricky  as 
others,  and  oould  so  doctor  their  butter  as  to  make  a  very  good  quality 
into  a  very  bad  one.  The  churn  was  a  very  poor  means  of  testing 
battec. 
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Mr.  Scovell  said  that  he  had  tried  to  keep  the  conditions  QDiform. 
He  had  expected  to  find  that  the  churn  was  not  fit;  he  thought  there 
would  be  a  great  many  more  variations  than  there  were.  The  cream 
was  taken  from  the  creamery  and  put  in  a  stone  ^ater  bath  at  80^  F. ; 
he  pat  it  in  at  noon  and  took  it  ont  the  next  day  to  churn  it;  at  10  a. 
m.  it  was  put  in  cold  water  and  allowed  to  remain  until  it  got  to  63^. 
He  had  not  experienced  a  great  variation  in  churning.  At  one  time 
when  he  stopped  churning  the  buttermilk  was  at  a  temperature  of  02^ 
and  at  another  time  it  was  66^ ;  it  varied  so  much  and  no  more.  He 
kept  the  temperature  regulated  as  nearly  as  possible  in  churning. 

Mr.  Curtis  said  that  at  his  station  considerable  work  in  that  line  had 
been  done,  and  he  was  somewhat  familiar  with  the  bulletins  on  the 
subject  He  was  surprised  at  the  closeness  of  Mr.  Seovell's  results; 
he  would  go  further  and  say  that  he  doubted  whether  they  could  be 
duplicated. 

Mr.  Scovell  said  that  very  likely  they  could  not 

Mr.  Curtis  said  that  he  feared  there  might  be  error  in  the  closeness 
of  Mr.  ScovelPs  results.  He  himself  had  since  his  childhood  been  a 
practical  dairy  worker  in  prime  dairies  and  creameries  in  different  lati- 
tudes, and  believed  that  he  could  chum  as  well  as  anybody.  He  could 
take  test  cows  from  any  part  of  the  world,  churn  their  milk  l>efore 
those  present,  challenging  them  to  detect  anything  wrong,  and  would 
give  them  the  chum  and  the  cows  too  if  he  failed  to  make  a  difference 
of  from  2  to  10  ounces  in  their  yield.  It  was  utterly  impossible  for  any 
churner  in  the  United  States  to  chum  a  dozen  samples  and  work  them 
to  the  same  or  within  5  per  cent  of  the  same  amount  of  water.  He  had, 
therefore,  for  the  last  3  or  4  years  emphatically  protested,  privately 
and  officially,  against  the  use  of  churns  in  these  tests.  The  time  was 
rapidly  approaching  when  all  public  tests  would  be  made  by  a  fat- 
extracting  standard,  he  did  not  care  by  what  method,  but  the  simpler 
the  better;  it  need  not  be  one  which  a  ten-thousand  dollar  chemist 
would  be  required  to  operate;  one  which  could  be  worked  by  a  man 
at  50  cents  a  day  would  be  better.  For  the  last  2  years  he  had  made 
tests  at  the  Texas  State  Fair,  using  the  Patrick  test*,  which  had  given 
universal  satisfaction  to  the  contestants.  He  did  not  believe  in  80  per 
cent  butter.  If  a  sample  of  that,  together  with  a  sample  of  75  or  78  per 
cent  butter,  were  submitted  for  choice  to  a  butter  judge — a  commission 
man,  not  a  chemist — he  would  prefer  the  lower  per  cent  butter  for  its 
flavor. 

Mr.  Patrick  said  that  the  public  were  rapidly  adopting  the  opinion 
expressed  by  Mr.  Curtis,  being  educated  up  to  it  by  the  State  fairs,  at 
which  in  each  succeeding  year  fewer  tests  were  made  by  the  churn  and 
more  by  the  new,  quick  methods. 

The  Chairman  said  that  it  was  questionable  whether  the  ideal  dairy 
tests  of  the  future  were  to  be  made  at  State  fairs  rather  than  at  the 
home  stables,  where  the  cows  are  under  normal  conditions  and  not 
worried  by  the  presence  of  numerous  spectators. 
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Mr.  Hays  thonght  that  the  Association  might  arrange  to  have  some 
cows  tested  jnst  before  going  to  the  State  fairs  and  again  j'.ist  after 
ttdr  return,  in  order  to  ascertain  whether  or  not  the  tests  made  at  the 
fEurs  were  vi^aable. 

Mr.  Atwater  believed  that  the  qaestion  before  the  meeting  was 
worUiy  of  serious  attention.  At  the  State  fair  in  Vermont  last  year 
considerable  effort  was  made  to  compare  the  milk  of  a  number  of  cows 
bronght  together  from  all  parts  of  the  State.  Being  considerably 
interested  in  the  result,  he  afterwards  made  inquiry  of  Mr.  Cooke  in 
regard  to  it.  and  was  informed  that  it  was  not  at  all  successful,  and 
the  conclusion  had  been  reached  that  the  test  made  at  the  fair  was  not 
a  £Air  test  of  the  cows.  Some  time  ago  the  Office  of  Experiment  Stations 
had  received  from  Vienna  copies  of  a  report  on  such  a  test  made  at  the 
International  Agricultural  Exhibition  at  Vienna,  with  the  suggestion 
that  the  same  be  sent  around  to  the  stations.  In  replying  he  had 
not  stated  the  fact,  which  he  would  state  now,  that  the  copies  were 
not  so  distributed  because  it  did  not  seem  that  re[K)rts  of  such  a  test 
were  worth  having.  While  it  might  be  that  this  was  a  slightly  exag- 
gerated idea,  he  thought  that  it  contained  a  good  deal  of  force. 

Mr.  Neale  said  that  the  chemist  of  the  Delaware  Station  had  busied 
himself  since  January  with  analyses  of  butter  made  by  the  separator 
process,  using  the  old-fashioned  churn  and  the  new-fashioned  extractor. 
The  lowest  percentage  of  butter  fat,  according  to  the  speaker's  rec- 
ollection, was  79,  and  the  highest  85  ^  in  the  vast  majority  of  cases  it 
ranged  from  80  to  81,  corresponding  closely  with  the  results  reported 
by  Mr.  Scovell. 

Mr.  Scovell  thought  it  would  be  well  for  the  Association  to  adopt  80 
percent  provisionally  as  a  standard  of  comparison  in  its  own  work  for 
the  year,  the  data  obtained  to  be  re^wrted  to  the  committee,  which 
would  save  refiguring  in  case  any  other  basis  was  finally  agreed  upon. 
It  was  necessary  to  have  a  comparison  between  results  by  the  churn 
and  by  analysis.  He  would  recommend  as  a  provisional  standard  80 
per  cent  on  the  test  of  the  milk  minus  the  skim-milk  fat. 

Mr.  Myers  said  that  the  matter  was  now  in  the  hands  of  the  commit- 
tee, which  could  send  in  communications  and  take  such  steps  as  were 
needful  to  perfect  the  investigation. 

The  Chairman  said  that  Mr.  Scovell's  last  suggestion  would  be  consid- 
ered as  the  first  communication  from  the  committee. 

Mr.  Patrick's  remarks  on  a  standard  milk  test  were  now  in  order : 

A  Standard  Milk  Tbst,  G.  E.  Patrick. 

Mr.  Patrick  said  that  the  two  sahjects  assigned  him  (a  **  Standard  milk  test,"  and 
"  Methods  for  the  analysis  of  milk  ")  were  very  properly  merged  into  one.  The  subject 
of  milk  tests  had  already  been  discussed  to  some  extent,  and  as  that  was  the  more 
practical  branch  of  the  double-headed  problem  he  would  treat  of  it  first  as  distin- 
gaishetl  from  methods  of  analysis.  By  a  milk  test  was  meant  something  diflferent 
from  the  method  used  by  the  chemist  in  his  laboratory  ;  something  was  meant  which 
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an  nnskilled  x^erson  coald  employ  without  a  laboratory.    All  present  were  familiar 
with  the  fact  that  Earope  bad  fumiBbed  us  some  years  ago,  with  a  number  of 
so-called  tests,  for  iustance,  the  lactosoope  and  lacto-butyrometer,  in  which  a  aepara- 
tioD  of  the  fat  was  obtained  by  shaking  up  in  a  tube  with  ether ;  also  with  tbe  lacto- 
crite  and  with  another  centrifugal  machine,  in  which  tbe  milk  was  placed  in  tubee  with 
aoid.    American  chemists  had  soon  ascertained  tbat  the  first  two  of  these  foar  tests 
were  incorrect ;  the  lacto-bntyrometer  was  superior  to  the  lactosoope,  but  was  foand 
to  be  not  really  trustworthy.    Tbe  other  two  tests  were  too  costly  for  general  use  on 
this  side  of  the  Atlantic,  or  in  fact  anywhere.    Within  tbe  last  3  years,  however, 
there  bad  been  a  great  revival  of  interest  in  America  as  to  quick  methods  of  milk  test- 
ing.  First,  2i  or  3  years  ago,  came  Professor  Short's,  a  most  excellent  method,  familiar 
to  nearly  idl,  its  outline  being  merely  tbe  saponifying  of  the  fat  in  tbe  milk  by  means 
of  an  alkali,  solidifying  the  soap  and  throwing  up  tbe  fat ;  and  then  followed  a  little 
-  bunch — Failyer's,  Parsons's,  Cochran's,  and  the  Iowa  Station  test,  with  which  latter 
the  speaker  had  something  to  do.    These  appeared  in  quick  succession  aboat  a  year 
and  a  half  ago.    It  might  be  said  generally  tbat  in  tbe  first  three  ether  or  gasoline 
was  used  to  dissolve  tbe  fat  after  its  separation  by  means  of  chemicals,  and  the  ether 
or  gasoline  had  to  be  evaporated  so  as  to  leave  the  pure  fat.    With  the  exception  of 
the  European  centrifugal  machines  the  Iowa  Station  test  was  the  fitst  in  which  the 
casein  was  dissolved  and  the  butter  fat  left  pure  without  the  use  of  a  solvent.    Since 
the  shower  of  milk  tests  just  mentioned  nothing  notable  in  their  line  had  attracted 
much  attention  until  about  3  months  ago,  when  the  Babcock  and  Kdimling  tests 
appeared  prominently  on  the  dairyman's  horizon.    The  Babcock  test  had  already  been 
mentioned ;  it  required  nothing  but  the  mixture  of  oil  of  vitriol,  sulphuric  acid,  and 
milk  in  bottles  brought  up  to  necks,  a  number  of  which  bottles  were  placed  in  a  circu- 
lar frame,  their  necks  turned  inward  and  inclined  upward,  and  tbe  frame  made  to 
revolve  some  600  or  800  times  a  minute  for  6  or  7  minutes,  when  the  machine  was  stopped, 
some  hot  water  put  in  to  carry  the  fat  up  into  tbe  necks,  and  the  revolution  resumed  for 
2  minutes  longer  to  throw  all  the  butter  up  into  the  necks,  which  completed  tbe  test. 
The  Beimling  test  was  not  so  well  known  among  chemists  and  dairymen  as  were 
some  of  the  others.     He  bad  to-day  seen  for  tbe  first  time  a  copy  of  a  recent  bulletin 
from  the  Vermont  Station  (No.  21),  in  which  Professor  Cooke  described  its  latest 
form.    Tbe  simplicity  and  quickness  of  tbat  method  seemed  to  place  it  in  advance  of 
any  other  test.    According  to  the  bulletin,  one  revolution  of  from  one  half  minute  to 
one  minute — say  1  minute — was  sufficient  to  separate  tbe  fat  and  bring  it  up  into 
tbe  necks  of  the  tubes.     He  saw  tbe  test  worked  at  the  Dairy  Convention  a  few  days 
ago,  when  the  time  claimed  was  2  minutes,   but  1  or  2  minutes  was  snfllcient 
to  complete  the  test  after  tbe  bottles  were  filled  with  the  mixture.    The  question  nat- 
urally arose,  How  was  it  that  Beimling's  centrifugal  test  worked  quicker  thau  Bab- 
cock's  f    It  was  simply  because  those  who  bad  perfected  the  iuvention  of  Beimling 
had  introduced  new  chemicals.     Beimling  used  puro  oil  of  vitriol,  and  the  test  now 
called  for  oil  of  vitriol  and  for  a  mixture  of  hydrochloric  acid  and  fusel  oil — ^amyl 
alcohol — which,  according  to  some  tests  made  by  tbe  speaker,  seemed  to  aid  in  the 
solution  of  the  casein  and  also  in  the  raising  of  the  fat  to  the  surface,  having  a  sort 
of  double  action. 

In  regard  to  a  standard  milk  test,  the  only  one  recognized  was  the  gravimetric 
method,  which  was  not  called  a  test.  He  did  not  know  that  be  was  prepaied  to  say 
which  of  the  two  or  three  tests  which  had  been  mentioned  should  be  regarded  as  tbe 
standard  test,  but  he  would  say  that  for  creameries  or  dairymen  who  wished  to  make 
numerous  tests  Beimling's  was  a  little  nearer  the  standard  than  any  other  because  of 
simplicity.  Hesupposed  that  under  tbe  head  of  milk  testing  would  naturally  come  its 
application  in  the  work;  the  chemists  were  understood  to  bo  intimately  connected  with 
tbe  dairymen  and  creameries.  It  might  therefore  be  of  interest  to  state  what  the 
creamery  men  in  Iowa  were  doing.  The  test  that  emanated  from  the  Iowa  Station 
was  originally  intended  for  farmera  and  dairymen,  and  was  put  out  in  such  a  form 
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MB  to  aid  that  class,  bat  it  very  soon  became  evideut  that  the  only  nieo  who  cared 
aboata  milk  test  were  the  creamery  men.  Undoubtedly  farmers,  breeders,  and  pri- 
vate dairymen  would  come  to  recognize  the  importance  of  testing  individual  cows 
and  weeding  out  their  herds,  but  at  present  it  was  a  lamentable  fact  that  only  one 
in  a  great  many  hundreds  of  them  saw  the  value  of  a  quick-acting  method  of  milk 
testing.  A  considerable  number  of  creamery  men  in  Iowa  had  adopted  the  plan  of 
baying  milk  on  what  was  termed  the  **  relative  value  plan,''  which  was  found  to 
work  well.  It  might  naturally  be  surmised  that  this  plan  would  cause  great  disgust 
among  patrons,  but  such  was  not  the  case,  most  of  them  actually  approving  the 
method.  Occasionally  a  man's  milk  ran  low,  and  he  either  dropped  out  disgusted 
and  went  into  a  pooling  creamery  or  stayed  where  he  was,  like  a  man,  and  tried  to 
grade  up  his  cows  as  milk  producers.  The  man  who  dropped  out  and  went  into  the 
pooling  creamery  was  not  a  godsend  to  its -owner,  and  the  patronage  of  a  number  of 
such  men  could  bring  about  but  oae  financial  result.  In  one  instance  a  relative- 
vidne-plan  creamery  and  a  pooling  creamery  were  established  in  the  same  town,  and 
it  took  but  a  few  months  to  wind  up  the  business  of  the  latter ;  all  the  patrons  with 
scrub  oows  went  to  it  and  the  game  was  a  losing  one  from  the  start. 

Mr.  Myers  said  that  the  Beimling  test  had  been  ased  at  his  station 
for  some  tiine^  and  to  his  mind  it  was  by  all  odds  the  best  test  that  had 
ap[)eared,  its  work  being  as  quick  and  accurate  as  could  be  desired.  Ue 
was  engaged  in  the  preparation  of  a  bulletin  upon  it  when  Mr. 
Cooke's  came  oat.  One  of  the  station  assistants,  who  was  skillful  in 
handling  machinery,  undertook  with  a  6tube  machine  of  that  con- 
stmction  to  beat  the  speaker,  who  used  a  Babcock,  and  succeeded  in 
doing  so,  completing  his  tests  in  less  than  2  minutes,  starting  with 
the  milk  in  the  vessel.  These  tests,  compared  with  parallel  work 
carried  on  by  gravimetric  analysis,  using  the  Adams  method,  were 
perfectly  correct.  The  only  necessary  condition  was  that  the  machine 
be  turned  long  enough ;  if  properly  digested  every  bit  of  the  fat  would 
be  thrown  np  into  the  tubes.  No  one  engaged  in  milk  investigations 
could  do  better  than  to  get  one  of  these  machines  as  soon  as  possible 
it  would  save  a  great  deal  of  trouble.  He  had  a  6-bottle  machine 
and  the  operation  took  only  abont  2  minutes.  The  milk  was  meas- 
ured out,  the  hydrochloric  acid  and  fusel  oil  pnt  in,  passing  around  the 
six  tubes,  then  the  sulphuric  acid  could  be  poured  in,  and  while  hot  the 
milk  was  put  in.  At  his  station  the  machine  was  revolved  a  little 
longer  than  1  minute;  it  was  turned  nntil  it  was  sure  that  the  butter 
fat  was  all  out;  2  minutes  would  do  the  work  completely  every  time. 
It  worked  excellently  on  separated  milk;  he  had  tried  it  on  that  and 
on  buttermilk,  sweet  milk,  and  cream,  but  not  on  very  sour  milk,  from 
which  correct  results  could  not  be  obtained. 

Mr.  Patrick  said  that  he  had  obtained  them. 

Mr.  Armsby  said  that  according  to  Mr.  Cooke  the  method  was  not 
good  for  skim-milk  unless  it  contained  a  per  cent  of  fat. 

Mr.  Myers  said  that  was  so  unless  the  tubes  were  read  with  a  magni- 
fying glass.  The  tubes  were  similar  to  those  in  a  Babcock  machine. 
He  always  skimmed  within  one  tenth,  below  which  it  was  necessary 
either  to  put  in  two  or  three  of  the  measured  quantities  and  take 
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aliquot  parts  of  the  resalt,  or  else  read  the  tube  with  a  magnifier.  The 
tubes  he  used  were  half  the  width  of  the  Babcock  tubes.  Smaller 
tubes,  with  gradations  of  any  desired  fineness,  could  be  used.  In  his 
opinion  this  machine  settled  the  question  of  testing  milk  as  to  cost, 
accuracy,  and  rapidity. 

Mr.  Curtis  said  tliat  Mr.  Adriance,  assistant  chemist  at  his  station, 
had  taken  the  liberty  of  attempting  an  improvement  on  the  Patrick 
tubes.  He  had  a  set  of  half  a  dozen  made  to  order,  a  little  more  than 
double  length,  and  accurately  calculated  for  the  volume  used  by  Mr. 
Patrick — 10.4  c.  c.  This  worked  admirably,  with  the  exception  that  it 
cooled  so  quickly  that  in  a  large  series  of  tests  it  was  practically  impossi- 
ble to  read  at  a  right  temperature.  It  was  true  that  the  variation  made 
was  not  very  great,  but  at  the  same  time  if  laid  in  hot  water  and  taken 
out  the  fat  would  begin  to  get  weight  in  a  very  few  minutes.  He  himself 
had,  by  actual  reading,  made  a  difference  of  more  than  one  tenth,  and 
the  time  required  was  so  short  that  he  thought  the  narrow  tubes  were 
rather  impracticable. 

Mr.  Patrick  asked  whether  Mr.  Curtis  meant  that  there  was  only 
one  tenth  difference. 

Mr.  Curtis  replied  he  meant  that;  he  had  said  more  than  one  tenth. 

Mr.  Patrick  said  that  was  not  much. 

Mr.  Curtis  said  that  it  made  a  difference  when  the  tests  were  multi- 
plied. 

Mr.  Woll  said  that  the  test  could  be  completed  by  the  Babcock  method 
in  2  minutes,  provided  the  machine  was  revolved  at  least  800  times  a 
minute,  but  he  thought  that  point  was  not  of  great  importance;  those 
who  had  conducted  large  series  of  tests  knew  that  the  sampling  and 
addition  of  acids  were  the  time-taking  factors  in  the  operation.  In  the 
Beimliug  test  there  were  two  additions,  first,  that  of  the  hydrochloric 
acid  and  fusel  oil,  and  then  that  of  the  sulphuric  acid ;  and  when  a  large 
number  of  samples  were  tested  there  was  necessarily  a  great  waste  of 
time.  He  was  therefore  inclined  to  think  that  the  Patrick  method, 
against  which  he  had  been  prejudiced,  was  really  preferable  to  Beim- 
ling's. 

Mr.  Failyer  asked  whether  the  time  was  reduced  to  2  minutes  by 
variation  in  the  treatment. 

Mr.  Woll  replied  that  it  was  a  matter  of  better  apparatus.  He  would 
say  that  when  the  speed  was  low  the  results  were  unsatisfactory ;  the 
matter  of  speed  was  important. 

Mr.  Myers  asked  how  Mr.  Woll  got  rid  of  the  nasty  curly  precipitate 
that  came  up  and  got  under  the  fat  in  nine  out  of  ten  cases. 

Mr.  Woll  replied  that  excess  of  heat  applied  in  Patrick's  method 
caused  the  casein  to  rise  in  the  fat.  His  own  practice  was  to  whirl  for 
from  2  to  4  minutes,  then  fill  up  with  hot  water,  whirl  again,  and  heat 
the  water  in  the  drum  so  that  it  was  about  boiling  by  the  time  he  was 
through  with  the  whirling. 
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Mr.  Scovell  said  that  in  regard  to  the  quantity  in  tests  of  skim-milk, 
etc,  Babeock  hail  suggested  that  tubes  holding  four  or  five  times  as 
much  milk  could  be  used.  The  tube  would  not  then  have  to  be  nar- 
rowed.   If  necessary  50  c.  c.  skim-milk  could  be  put  in. 

Mr.  Neale  said  that  in  certain  lines  of  work  it  was  absolutely  neces- 
sary to  be  cautious  in  regard  to  the  hundredths  of  a  per  cent  in  skim- 
milk,  which  would  make  a  great  diiferehce  in  working  on  3,000  t)ounds 
of  milk,  as  they  did  at  the  Delaware  Station. 

Mr.  Myers  said  that  he  had  prepared  and  would  publish  a  table,  cal- 
culated to  the  third  decimal  place,  for  use  in  running  the  Beimling 
machine ;  it  would  enable  one  to  figure  as  closely  as  in  the  ordinary 
gravimetric  method.  The  Babeock  test  had  disappointe^l  him;  the 
cord  rose  in  the  tube,  and  could  not  be  gotten  out  without  a  great  deal 
of  trouble.  There  was  something  defective  in  the  description  or  in  the 
manipulation  of  that  test,  and  whoever  tried  to  carry  it  out  according 
to  Babcock's  description  would  encounter  a  difficulty  not  easily  over- 
come. 

Mr.  WoU  said  that  the  difficulty  referred  to  might  be  entirely  avoided 
by  using  no  heat  until  after  the  tubes  had  been  filled  up. 

The  Chairman  said  that  he  had  had  but  little  experience  with  the 
quick  methods,  but  was  charmed  with  their  rapidity  and  accuracy  so 
f&T  as  he  had  tested  them.  They  would  certainly  fill  an  important  place 
in  practical  dairy  work.  In  using  them,  however,  it  should  not  be  for- 
gotten that  until  much  more  experience  was  had  and  data  obtained 
and  compiled  confirming  their  accuracy  for  strictly  scientific  work, 
investigators  should  not  permit  themselves  to  be  led  away  from  the 
gravimetric  method,  which  had  already  been  thoroughly  tested  and  must 
remain  as  the  standard  for  the  present.  Everyone  who  made  extremely 
careful  data  owed  it  to  himself  and  to  the  Association  to  publish  them ; 
until  that  had  been  done,  these  methods  should  not  be  trusted  in  a 
sUictly  scientific  investigation.  He  had  seen  figures  of  the  Beimling 
machine,  but  not  the  machine  itself.  In  using  any  centrifugal  machine, 
it  should  be  remembered  that  good  chemists  were  scarce,  and  if  the 
machine  was  operated  without  a  protection  between  the  whirling  bottles 
and  the  eyes  of  the  manipulator  it  would  be  well  to  have  a  laboratory 
sweep  or  a  bad  chemist  work  the  crank. 

Mr:  Holter  said  that  at  his  station,  in  using  Short's  method,  they  had, 
as  noted  in  their  last  bulletin,  reduced  the  heat  of  the  solutions  one 
half,  and  thereby  had  done  away  to  a  very  great  extent  with  the  mixture 
of  Hat  and  casein.  His  experience  in  hundreds  of  determinations  had 
been  that  by  heating  the  solutions  at  the  lower  temperature  he  was 
materially  aided  in  reading  the  fat  found. 

On  motion,  it  was  decided  that  the  agricultural  and  chemical  com- 
mittees should  meet  separately  at  8:30  o'clock  on  the  following  morning 
for  the  transaction  of  special  business,  another  joint  session  to  be  held 
immediately  thereafter. 

On  motion,  at  10  p.  m.  the  meeting  adjourned. 


THE  PERMANENT  COMMITTEE  ON  BOTANY. 
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Mr.  Arthur,  of  Purdue  University,  presented  the  first  paper,  namely, 
^^lieference  books,  how  to  obtain  and  use  them.''  In  the  preparation 
of  a  bulletin  one  of  the  leading  things  is  to  present  the  matter  fully 
and  clearly.  Many  things  thought  to  be  new  are  really  old,  and  this 
indicates  the  importance  of  looking  up  the  literature  of  the  subject. 
The  citations  may  be  given  in  small  type  foot-notes  with  no  incon- 
venience to  the  general  reader  and  at  the  same  time  add  greatly  to  the 
value  of  the  bulletin  to  other  investigators  along  kindred  lines.  There 
is  no  doubt  that  such  copious  foot-notes  carry  weight  with  what  is  pre- 
sented above  even  to  the  most  ignorant  reader.  In  looking  up  the 
literature,  first  examine  all  general  treatises.  These  often  give  helpful 
footnotes.  This  is  especially  true  of  all  the  German  writings.  Among 
these  the  following  are  most  important  in  botanical  matters :  BotanUcher 
Jahresberichtj  and  Botanisches  Centralblatt  The  agricultural  papers  are 
of  very  little  use,  but  the  proceedings  of  agricultural  and  horticultural 
societies  often  contain  much  that  is  good.  Sometimes  monographs, 
theses,  etc.,  may  be  found.  The  best  way  to  obtain  reference  books  is 
through  second-hand  catalogues,  mostly  in  German.  Book  houses  in 
this  and  other  countries  will  supply  their  catalogues  upon  application. 
It  is  not  easy  to  borrow  the  needed  books.  It  was  suggested  that  the 
books  of  all  station  and  agricultural  college  libraries  be  listed  and  each 
station  worker  furnished  with  these  lists. 

Several  took  part  in  the  discussion. 

The  second  paper  was  by  Mr.  Atkinson  on  "  Anthracnose  of  the 
cotton.''  The  fungus,  a  new  Colletoiriohunij  recently  named  by  Miss 
South  worth,  ot  the  U.  S.  Department  of  Agriculture,  was  first  observed 
by  Mr.  Atkinson  upon  the  leaf  scars  of  the  stem.  Pure  cultures  were 
obtaineil  in  agar- agar  and  peptone  broth.  Many  inoculations  were 
made,  the  most  susceptible  parts  t>eing  the  cotyledons  of  the  cotton 
seedlings. 

The  idea  of  a  standard  nutrient  solution  for  parasitic  fungi  was  sug- 
gested, and  also  that  cotyledons  may  generally  be  the  best  parts  of  a 
plant  for  inoculation. 

A  second  paper,  on  "Black  rot  of  cotton,"  by  the  same  author  was 

presented  at  the  opening  of  the  session  on  Thursday  morning.    This 

consists  of  a  number  of  fungi,  the  dark  color  being  partially  due  to  a 

Macrosporium  and  Alternariaj  following  usually  upon  spots  infested 
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with  a  Ceroospora  and  sometimes  the  Colletotrichum  meQlioned  in  the 
previous  paper.  The  <^  black  rust "  works  upon  all  soils  and  in  most 
situations.  There  is  a  ^^  red  rast "  in  North  Carolina  that  seems  to  be 
dae  to  peculiarities  of  soil,  as  thus  far  no  fungus  can  be  assigned  as 
the  cause.  Sketches  and  blackboard  drawings  were  shown  of  both  the 
destructive  fungi  above  treated. 

Mr.  Thaxter,  of  the  Gonnecticut  State  Station,  presented  the  results 
of  his  study  on  the  nature  and  form  of  potato  scab.  He  found  a  fungus 
associated  with  this  trouble  which  he  was  able  to  grow  in  drop  and 
solid  culture.  When  growing  upon  agar-agar  it  has  a  lichenoid  appear- 
ance and  consists  of  minute  grayish  filaments.  Many  successful  inocu- 
lations of  healthy  potatoes  were  shown  and  the  cause  of  one  form  of 
potato  scab  is  determined.*  As  yet,  the  place  the  fungus  holds  in  the 
classification  of  its  group  has  not  been  located.  Many  inoculations 
upon  agar-agar  and  healthy  potatoes  were  shown  and  the  methods 
involved  described. 

The  paper,  <^  New  fungous  diseases,"  by  L.  H.  Pammel,  was  a  list, 
with  notes,  of  the  various  fungi  injurious  to  crops  in  central  Iowa  dur- 
ing the  present  season.  Special  mention  was  made  of  the  wheat  bl  igb  t, 
plum  scab,  clover  smut,  and  currant  anthracnose.  A  white  mohl 
(Gy$ta]^u9)  was  found  upon  the  cultivated  beet,  which  is  a  matter  of 
much  interest  to  both  gardeners  and  mycologists. 

During  the  discussion  of  this  pai>er,  Assistant  Secretary  Willits 
visited  the  section  to  give  an  outline  of.  the  work  in  botany  as  being 
prosecuted  by  the  Department  of .  Agriculture.  He  spoke  of  the 
importance  of  botanical  work  in  the  station,  as  it  underlies  all  experi- 
mentation with  plants.  The  work  should  not  be  merely  the  collecting 
of  planes,  but  data  as  to  soil,  climate,  etc.,  as  related  to  fnngous  diseases 
and  crops.  The  work  must  be  scientific  but  with  a  keen  eye  to  the 
practical  side. 

Chairman  Tracy,  of  Mississippi,  assured  the  Secretary  that  there 
was  the  closest  sympathy  between  the  botanists  of  the  country  and  the 
TJ.  S.  Department  of  Agriculture,  and  that  botanical  work  had  received 
a  great  impetus  during  the  past  few  years. 

Mr.  Fairchild,  of  Washington,  D.  C,  next  presented  a  paper  upon 
fungicides.  An  historical  sketch  of  fungicide  experiments  was  given, 
followed  by  a  grouping  of  the  various  substances  that  have  been 
employed — ^fifby  materials  in  all.  The  theory  of  fangicidal  action  was 
pointed  out  and  the  importance  of  a  thin  soluble  film  of  the  compound 
being  spread  upon  the  foliage  or  affected  parts.  The  substance  used 
needs  to  be  effective,  easily  spread,  and  cheap.  Figures  were  given 
to  show  the  harmlessness  of  fungicides  to  man.  There  are  many  new 
compounds  recommended  this  year;  several  were  exhibited  and  will 
be  tested  next  year. 

•^Copper  salts  for  the  black  rot''  was  the  title  of  a  paper  by  Mr. 
Alwood.  Ue  was  dissarisfied  with  the  Bordeaux  mixture  and  bit  upon 
a897»— Na3 9 
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the  following,  wbich  gave  good  results,  namely,  2  pounds  of  sulphate 
of  copper  and  two  and  a  half  of  quicklime  mixed  while  hot,  to  which  5 
gallons  of  water  is  added.  A  modification  of  the  modified  ean  celeBte 
having  no  ammonia  was  also  employed  with  excellent  results.  Under 
spraying  apparatus,  Mr.  Alwood  divided  all  pumps  into  two  classes — 
the  aquapult,  best  for  heavy  pumps,  and  Isolateur,  for  knap  sack 
pumps.  Nozzles  of  various  kinds  were  shown  and  a  uniform  size  for 
screw  and  tubing  recommended.  A  committee  of  three  with  reference 
to  this  matter  was  recommended — one  member  for  each  of  the  follow- 
ing sections :  botany,  horticulture,  and  entomology.  Such  committee 
was  appointed  with  the  following  members:  Messrs.  Alwood,  Fairchild, 
and  Beckwith. 

Puring  one  session  a  very  profitable  hocft  was  spent  with  Mr.  Burrill 
in  his  well-equipped  laboratories.  The  interest  centered  in  the  rooms 
where  the  bacterial  investigations  were  in  progress.  The  various  steps 
in  the  progress  of  a  bacterial  investigation  were  pointed  oat,  the 
apparatus,  much  of  which  is  the  professor's  own  fabrication,  being  in 
hand.  The  importance  of  such  an  Interview  can  only  be  appreciated  by 
the  worker  in  the  same  line  and  does  not  admit  of  a  description  upon 
paper. 

In  ^< Cooperation  in  bulletins,"  Mr.  Beal  emphasized  the  thought  that 
whatever  discovery  the  botanical  departments  of  the  different  States 
may  make,  should,  if  it  practically  concerns  them,  become  the  knowl- 
edge of  every  farmer,  gardener,  and  horticulturist  in  the  Union.  At 
present  the  contents  of  the  bulletins  of  one  State  are  made  known  to 
the  public  of  other  States  only  partially  through  the  newspapers.  He 
therefore  urges  that  botanists  when  investigating  any  subject  that  is 
likely  to  be  of  general  interest,  should  work  conjointly  and  publish  in 
their  respective  States  the  final  results  of  their  united  investigations 
and  thus  save  much  time,  labor,  and  expense,  and  thereby  furnish  a 
much  wider  territory  with  the  valuable  information. 

**  Weed  killing  in  the  prairie  States"  was  considered  by  Mr.  Keffer. 
Dakota  is  peculiarly  favorable  to  weed  dissemination,  owing  largely  to 
lack  of  variety  in  crops  grown,  high  winds  unchecked  by  wind-breaks 
or  timber  belts,  and  to  the  presence  of  large  herds  of  cattle.  Especial 
pests  of  the  grain  fields  are  SaUola  kalij  the  mustards,  and  the  wild  rose. 
Wild  pastures  after  being  cropped  one  or  two  years  are  overrun  by 
the  golden-rods.  But  little  has  as  yet  been  accomplished  by  Dakota 
farmers  toward  weed  extermination,  and  weed  laws  are  practically 
worthless.    A  more  diversified  system  of  farming  is  recommended. 

"Seed  testing  and  its  value"  was  presented  by  Mr.  McCarthy.  The 
importance  of  the  subject  was  dwelt  upon.  A  standard  method,  with 
uniform  apparatus,  needs  to  be  established  among  the  stations  before 
the  results  of  all  can  be  comparable. 

Mr.  George  Yasey,  botanist  of  the  Department  of  Agriculture,  offered 
a  paper  upou  "  Grasses  (ov  ari4  regions,"  in  wliich  he  oufiliii^  \he  work 
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of  the  experimental  grass  and  forage  station  of  the  IT.  S.  Department 
of  Agricaltare  at  Garden  Oity,  Kansas.  This  station  is  in  a  typical 
region,  where  the  rain-fall  is  about  20  inches  and  the  native  grasses 
aeanty,  principally  gramma  and  baffalo  grass.  In  1888  plats  of  sods  of 
several  kinds  of  local  grasses  were  transplanted  to  ground  plowed  1  foot 
deep.  In  1889  large  areas  were  sown  with  seeds  of  many  varieties  of 
grasses  and  other  forage  plants.  Several  acres  were  also  devoted  to  a 
variety  of  sorghums,  some  of  which  flourished.  Seeds  of  the  most 
promising  native  grasses  were  collected  and  those  of  foreign  countries 
imported,  and  during  the  present  season  the  work  has  been  prosecuted 
on  an  enlarged  scale. 

Many  of  the  seeds  were  poor  and  the  unusually  dry  season  has  been 
against  the  best  results.  This  discouragement  has  been  compensated 
for  in  part  by  the  experiments  in  other  directions.  Thus  40  acres 
sowed  to  winter  rye  yielded  17  bushels  per  acre  and  in  an  average  sea- 
S(m  would  easily  have  reached  25  bushels.  Eighty  acres  were  sown  to 
sorghum  of  different  varieties,  all  of  which  grew  well  until  the  desiccat- 
ing winds  of  June  came  and  ruined  nearly  all  of  them. 

The  experiments  warrant  the  following  conclusions :  Broad-leaved  per- 
ennial grasses  will  not  answer,  but  if  the  rain-fall  is  up  to  the  average, 
tJie  annual  broad-leaved  sorts,  as  sorghums,  will  succeed.  Strong,  deep- 
rooting  grasses  are  best,  and  those  with  bulbous  swellings  at  the  base 
will  endure  droughts.  Grasses  producing  large  amounts  of  foliage  near 
the  ground,  serving  as  a  mulch,  are  able  to  survive. 

The  j^rasses  for  cultivation  in  arid  soils  are  to  be  sought  for  in  dry 
oountries.  Among  the  species  to  be  considered  as  very  helpful  are 
Panicum  virgatum^  P.  bulbosum^  Setaria  caudata^  Phalaris  intermedia^ 
Andropogon  gcoparius^  several  species  of  Boutelouaj  Sporobolua  airoidesj 
and  &  wryhHi. 

Mr.  Halsted  presented  a  paper  upon  <<The  station  bulletin,"  advocat- 
ing that  it  be  made  attractive  in  press  work  and  engravings,  and  that 
tbe  matter,  fully  and  clearly  stated,  be  within  the  com1)rehen8ion  of 
the  average  farmer.  Also,  that  the  scientific  journals  receive  all  mat- 
ters not  suitable  for  the  farmers'  bulletin  but  of  value  to  the  scientific 
world. 

The  following  were  elected  officers  for  the  ensuing  year :  chairman, 
Byron  D.  Halsted,  of  Kew  Jersey;  secretary,  Boland  Thaxter,  of  Con- 
necUcut. 


THE  PERMANENT  COMMITTEE  ON  CHEMISTRY. 


At  the  session  of  the  committee  on  chemistry,  Mr.  Armsby  read  the 
following  paper  on  recent  work  abroad  on  the  digestibility  of  feed- 
ing stuffs,  which  opened  a  discussion  of  the  whole  subject : 

Digestion  Experiments— Recbnt  Work  Abroad,  H.  P.  Armsbt. 

In  asBigning  this  topic  for  disoossion,  I  do  not  suppose  the  obairmaii  of  the  chemi- 
cal committee  desired  me  to  make  a  categorical  statement  of  aU  recent  digestion 
experiments  and  their  results,  like  a  section  ont  of  the  Jahre9herickt  or  CentralblaU, 
Such  a  method  of  presentation  could  hardly  fail  to  be  superfluous  so  far  as  the  chemical 
committee  is  concerned,  and  decidedly  uninteresting  to  the  other  members  of  the 
convention. 

In  place  of  this,  I  ask  your  attention  to  a  brief  consideration  of  some  of  the  tenden- 
cies of  recent  investigation.  By  a  digestion  experiment  is  commonly  understood  an 
experiment  in  which  the  food  of  the  animal  and  the  solid  excreta  are  weighed  and 
analyzed  for  a  period  of  several  days,  and  the  percentage  digestibility  of  the  several 
ingredients  of  the  food  computed  from  the  difference  between  the  amounts  eaten  and 
excreted.  The  seeming  simplicity  of  this  method  led  to  its  general  adoption,  and  in 
years  past  large  numbers  of  such  experiments  have  been  made  in  Europe,  especially 
in  Germany.  A  compilation  by  Wolff,  in  Mentzel  and  v.  Lengerke^s  Kalender  for  18^ 
contafbs  the  results  of  over  1,000  such  experiments.  A  more  critical  stndy  of  the 
method,  however,  has  led  to  the  recognition  of  many  sources  of  error.  For  our  pres- 
ent purpose  it  is  not  necessary  to  enter  into  a  detailed  consideration  of  these,  bat  I 
may  mention : 

(1)  Irregularity  in  excretion,  rendering  it  uncertain  whether  the  observed  amount 
of  excretion  corresponds  with  the  amount  of  food  eaten. 

(2)  The  presence  in  the  dung  of  substances  not  derived  from  the  food,  but  coming 
from  the  wear  and  tear  of  the  digestive  apparatus  itself. 

(3)  The  complications  frequently  introduced  by  the  incomplete  and  irregular  con- 
sumption of  food  by  the  animals  experimented  on. 

(4)  In  the  case  of  concentrated  feeding  stuffs,  the  complication  introduced  by  the 
necessity  of  feeding  along  with  it  some  coarse  fodder. 

Such  considerations  as  these,  together  with  the  very  considerable  amount  of 
trouble  and  expense  connected  with  a  digestion  experiment,  naturally  gave  rise  to  a 
desire  for  a  simpler  and  more  exact  method.  Consequently,  when  Stutzer,  in  1880, 
proposed  to  apply  the  methods  of  artificial  digestion  outside  the  body,  already  in  use 
by  the  physiologists,  to  determine  the  digestibility  of  the  protein  of  feeding  stuffs, 
his  experiments  attracted  much  attention  and  led  numerous  other  iuTestigators  to 
follow  up  the  subject. 

In  looking  up  the  literature  of  digestion  for  the  last  3  years,  I  made  a  list  of  seven- 
teen papers,  nine  of  which  were  either  a  stndy  of  the  methods  of  artificial  digestion 
or  recorded  the  results  of  experiments  made  by  this  method.  Another  line  of  work, 
which,  although  not  strictly  belonging  under  the  head  of  digestion  experiments,  yet 
is  of  uaoh  yalae  and  interest  io  tbis  connection,  is  that  (oUowe^  1>7  EUenb^^ger 
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and  Hofmeister,  in  Dresden.  Hiese  investigntors  have  made  very  elaborate  stndieB 
of  the  compoeitioQ  of  the  varioos  digestive  flnids  of  domestic  herbivora  and  of  their 
action  on  the  varions  nutrients;  but  more  especially  they  have  studied  the  process 
of  dij^tion  as  it  takes  place  nnder  normal  conditions  in  different  parts  of  the  ali- 
mentary canal.  In  other  words,  tbey  have  occupied  themselves  with  a  physiological 
stody  of  (he  processes  of  digestion,  while  a  so-called  digestion  experiment  aims  to 
determine  the  final  quantitative  result  of  these  processes.  Out  of  the  seventeen 
papers  mentioned  above;  four  related  to  experiments  of  this  general  character.  Of 
the  remaining  four  papers,  two  concerned  themselves  with  the  proportion  of  metabolic 
prodneta  in  the  fseces,  and  only  two  were  digCHtion  experiments  as  ordinarily  under- 
stood ;  that  is,  determinations  of  the  percentage  digestibility  of  food  materials.  It 
is  evident  £rom  this  brief  summary  that  in  recent  years  European  investigators 
have  devoted  their  attention  very  largely  to  the  methodology  of  the  subject,  particu- 
larly as  related  to  artificial  digestion  on  the  one  hand^  and  on  the  other,  to  a  study 
of  digestion  as  a  physiological  process. 

The  first  branch  of  the  subject  is  of  most  immediate  interest  to  agricultural  chem- 
ists. In  order  to  get  a  clear  nnderstanding  of  the  bearing  of  recent  experiments,  it 
will  be  desirable  to  review  briefly  the  earlier  results. 

Stntzer's  first  experiments*  were  made  by  digesting  the  finely  ground  fodder  at 
about  the  temperature  of  the  body  with  a  dilute  solution  of  pepsin  and  HCl,  fol- 
lowed in  some  cases  by  digestion  with  an  alkaline  pancreas  extract.  The  general 
result  which  he  reached  was  that  a  certain  proportion  of  the  nitrogenous  compounds 
in  each  case  was  insoluble  in  these  re-agents.  By  means  of  his  well-known  copper- 
hydrate  method  he  was  able  to  determine  the  non-albuminoid  compounds,  and  thus 
to  separate  the  nitrogenous  constituents  of  the  fodders  into  three  classes,  namely, 
non-albuminoids,  albuminoids  soluble  in  pepsin-HCl,  and  albuminoids  insoluble  in 
pepsin-HCl. 

The  latter  group  he  regarded  as  indigestible  by  the  animal  and  as  probably  consist- 
ing lai^ely  of  nucleins,  while  the  pepsin-soluble  nitrogen  he  considered  to  represent 
the  maximum  amount  of  available  protein  in  the  fodder.  The  next  step,  naturally, 
was  a  comparison  of  natural  and  artificial  digestion.  In  every  case  it  was  found  that 
artificial  digestion  gave  higher  results  than  natural  digestion,  or,  to  express  the  same 
thing  in  another  way,  the  total  nitrogen  excreted  in  the  dung  was  more  than  the 
pepsin-insoluble  nitrogen  of  the  fodder. 

Eellner  fonndt  a  difference  between  the  two  of  abont  0.4  grams  of  nitrogen  per  100 
grams  of  dry  matter  digested.  This  difference  corresponds  to  the  average  amount  of 
nitrogen  in  the  form  of  metabolic  products  which  he  found  to  be  present  in  the  dung 
in  other  experiments,  and  he  consequently  ascribes  the  low  results  of  natural  as  com- 
pared with  artificial  digestion  to  the  disregard  of  the  presence  of  these  products. 

Pfeiffert  found  a  similar  difference  between  natural  and  artificial  digestion.  He, 
however,  determined  the  pepsin-insolnble  nitrogen  in  the  dung,  and  found  it  to  be 
from  20  to  30  per  cent  less  than  the  amount  present  in  the  fodder,  showing  that  a 
portion  of  the  latter  had  been  digested  by  the  animal. 

8tnt£er$  found  in  later  experiments,  that  a  treatment  of  the  residue  from  the 
pepein^'HCl  digestion  with  alkaline  pancreas  extract,  in  some  cases,  notably  with 
fodders  similar  to  those  used  by  Pfeiffer,  extracted  from  20  to  30  per  cent  of  the 
nitrogen  which  the  pepsin-HCl  failed  to  remove.  According  to  him,  the  pepsin- 
soluble  nitrogen  of  the  dung  is  not  derived  from  the  food,  but  from  the  products  of 
metabolism. 

By  means  of  experiments  on  pigs  with  a  fodder  containing  either  no  nitrogen  or  no 
indigestible  nitrogen,  Pfeiffer  ||  obtained  a  dung  containing  only  metabolic  nitrogen 

*  Jour.  f.  Land w.,  xxvm,  195  and  435;  ^Centralblt.  f.  agr.  Chera.,  xiv,  322. 

ZXix,473.  II  Jour.    f.    Landw.,  xxxfii,    149,    and 

t  Centralblt.  f.  agr.  Chem.,  ix,  763.  Zeitsoh.  f.  phys.  Chem.,  x,  561. 
I  Jonr.  f.  Landw.,  xxxi,  221. 
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and  fonnd  the  latter  to  be  wholly  soluble  in  pejMin-HCI  withoot  finbaeqaent  aeiion  of 
pancreas  extract,  tbns  coufiruiiug  to  a  certain  extent  Stntzer's  view,  that  the  pepsin- 
soluble  nitrogen  of  the  dung  comes  from  this  source.  In  subsequent  experiaieiits 
with  sheep  upon  the  digestibility  of  dried  ditfasion  residues  from  the  sugar-beets, 
Pfeiffer*  found  that  the  pepsin-insoluble  nitrogen  of  the  dung  corresponded  very 
closely  with  the  pepsin-panoreas-insoluble  nitrogen  of  the  fodder,  and  that  by  intro- 
ducing this  correction  the  figures  for  natural  and  artificial  digestion  agreed  quite 
closely  with  each  other,  while  the  results  upon  the  two  animals  were  also  rendered 
more  concordant. 

Before  proceeding  to  a  statement  of  results  of  recent  inyestigations  on  this  subject, 
an  exact  statement  of  the  questions  which  must  be  answered  before  a  final  judgment 
upon  the  value  of  the  method  can  be  formed,  wiU  conduce  to  clearness.  These  ques- 
tions are: 

(1)  Is  the  pepsin-pancreas-insoluble  nitrogen  of  a  fodder  capable  of  exact  determin- 
ation t  That  is  to  say,  is  Stutzer's  method  of  artificial  digestion  a  conyentional  one, 
like  the  methods  for  crude  fiber  or  reverted  phosphoric  acid,  in  which  every  change 
of  condition  gives  a  different  result,  or  do  fodders  contain  a  group  of  nitrogenons  sub- 
stances insoluble  in  these  reagents  under  conditions  approximating  those  of  natnral 
digestion  f 

(2)  Does  the  pepsin-pancreas-insoluble  nitrogen  of  fodders  also  escape  digestion  in 
the  animal  and  reappear  in  the  dung  t 

(3)  Does  the  pepsin-pancreas-soluble  nitrogen  of  the  dung  belong  exdnsively  to 
the  so-called  metabolic  products  t 

An  affirmative  answer  to  these  three  questions  would  establish  the  accuracy  of 
Stutzer's  method,  but  in  my  judgment  no  final  answer  is  now  possible  to  any  one 
of  them.  I  shall  consider  recent  results  in  their  bearings  on  these  three  queetiong 
rather  than  discuss  separately  those  obtained  by  each  experimenter. 

First,  then,  is  the  pepsin-pancreas-insolnble  nitrogen  of  fodders  capable  of  exact 
determination  t  Stutzer  claims  that  the  successive  digestion  with  pepsin-HCl  and 
alkaline  pancreas  extract,  as  prescribed  by  him,  gives  the  maximum  of  possible 
digestible  nitrogen.  This  is  indicated  in  his  earlier  experiments  on  the  action  of 
pepsin-HCl  alone,  when  increase  of  the  volume  of  digestive  fluid,  of  the  time  of 
digestion,  and  of  the  strength  of  acid  used,  gave  but  very  insignificant  increase  in  the 
digestive  action  beyond  a  certain  point.  In  a  recent  paper  t  he  has  compared  the 
action  of  a  pepsin  solution  containing  0.2  per  cent  of  HCl  with  that  of  a  less  volume 
of  one  in  which  the  proportion  of  HCl  was  gradually  increased  to  1  per  cent  in  the 
course  of  the  experiment.  Three  different  fodders  were  used  in  these  experiments. 
It  was  found  that  when  the  action  was  continued  for  10  hours  only,  the  more  acid 
solution  dissolved  the  larger  amount  of  nitrogen,  but  that  subsequent  digestion  of 
the  residue  with  pancreas  solution  diminished  this  difference,  or  in  some  cases  caused 
it  to  disappear  entirely.  When  the  digestion  with  pepsin-HCl  was  continued  for  24 
hours  and  followed  by  the  action  of  pancreas  solution  the  results  were  identical 
whether  the  stronger  or  the  weaker  solution  was  used.  What  is  specially  worthy  of 
note  in  this  connection  is  that  an  increase  of  the  time  of  digestion  from  10  to  48  hours 
did  not  increase  the  amount  of  nitrogen  dissolved. 

Niebliugt  has  compared  the  action  of  equal  volumes  of  the  two  solutions  just  men- 
tioned (that  is,  pepsin  with  0.2  per  cent  HCl  and  the  same  with  1  per  cent  HCl)  upon 
two  fodders,  and  found  the  less-acid  solution  slightly  less  efficient,  both  by  itself  and 
when  followed  by  digestion  with  pancreas  extract,  although  the  latter  reduced  tho 
differences.  Treatment  of  the  fodder  with  1  per  cent  HCl  alone  and  then  with  pan- 
creas extract  also  dissolved  more  nitrogen  than  was  removed  by  the  2  per  cent  pepsin- 
HCl  solution  followed  by  pancreas   extract.    These  results,  however,  are    only 

•  Jour.  f.  Landw.,  xxxiv,  444.  f  Landw.  Vera.  St.,  xxxvi,  321. 

^Landw.  Jahrb.,  xix,  149. 
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Apparently  in  eonflict  with  Stntzer's.  They  show  that  with  lees  acid  in  the  solution 
than  is  prescribed  by  8tnUer  slightly  less  nitrogen  is  dissolved,  but  they  do  not  sho«f 
whether,  by  increamng  the  strength  or  volnme  of  the  solution  or  the  time  of  action, 
beyond  the  limits  preseribed  by  Stutzer,  still  more  nitrogen  would  be  dissolved. 

The  indications,  then,  seem  to  be  in  favor  of  an  affirmative  answer  to  the  question 
ander  discossion,  bnt  the  resnlts  are  far  too  few  to  suffice  for  any  decisive  conclu- 
sions. It  would  seem  that  further  experiments  upon  this  point  might  very  profitably 
and  easily  be  made ;  especially  would  it  seem  desirable  to  try  the  effect  of  successive 
treatment  of  the  same  substance  with  the  digestive  fluids.  A  comparison  also  of 
eommercial  scale  pepsin,  which  has  generaUy  been  used  in  this  country,  with  the 
pepsin  solution  prepared  directly  from  the  stomach  of  the  pig,  according  to  Stutser, 
would  be  desirable. 

Our  second  question  was,  Does  the  pepsin-pancreas-insoluble  nitrogen  of  the  fodder 
escape  digestion  in  the  animal  f  As  was  noted  above,  Pfeiffer  found  that  the  pepsin- 
HCl-insoluble  nitiogen  of  the  dung  corresponded  quite  closely  to  the  pepsin-pancreas- 
insoluble  of  the  fodder.  Niebling,  in  his  recent  paper,  found  that  the  pepsin- 
paocreas-insolnble  nitrogen  of  the  dung  was  but  slightly  less  in  amount  than  that  of 
the  fodder.  Jordan,*  on  the  other  hand  (to  trespass  for  a  moment  on  ground  assigned 
to  the  next  speaker),  found  the  pepsin-HCl-insoluble  nitrogen  of  the  dung  on 
the  average  less  in  amount  than  the  pepsinrpancreas-insoluble  of  the  fodder,  though 
this  was  not  true  in  all  cases.  If  we  assume  that  in  Jordan's  experiments  further 
digestion  of  the  dung  with  pancreas  solution  would  have  dissolved  more  nitrogen  from 
it,  as  was  the  case  in  Niebling's  experiments,  it  would  appear  that  some  of  the  pep- 
sin-pancreas-insolnble  nitrogen  of  the  fodder  was  digested  by  the  animals,  and  the 
same  remark  may  be  made  as  regards  Pfeiffer's  experiments,  just  mentioned. 

As  regards  our  second  question,  then,  the  resnlts  are  somewhat  conflicting,  and  it 
is  plain  that  further  investigation  upon  this  point  would  also  be  desirable,  and  would 
cost  but  comparatively  little  trouble,  as  Pfeifler  seems  to  have  shown  that  all  the 
metabolic  nitrogen  of  the  dung  can  be  dissolved  by  pepsin-HCl. 

Our  third  and  most  important  question  is,  Does  the  pepsin-pancreas-soluble  nitro- 
gen of  the  dung  belong  wholly  to  the  metabolic  products  contained  in  it  t  Pfeiffer's 
results  upon  dung  containing  only  metabolic  products,  while  they  show  that  these  are 
aolahle  in  pepsin-HGl,  do  not  show  that  in  normal  dung  this  re-agent  does  not  also 
dissolve  other  material,  and  consequently  the  agreement  of  the  results  of  artificial 
digestion  with  those  of  natural  digestion  corrected  by  his  method  is  not  conclusive 
evidence  upon  the  point  in  question. 

In  Niebling's  experiments,  it  was  found  that  after  all  this  metabolic  nitrogen  had 
been  removed  from  the  dung  by  pepsin-HCl  there  was  a  further  quantity  which  was 
removed  by  digestion  with  pancreas  extract.  It  would  seem  that  this  quantity  must 
have  been  derived  from  undigested  residues  of  the  food,  since,  as  previously  stated, 
the  pepsin-pancreas- insoluble  nitrogen  of  the  dung  was  practically  equal  to  that  of 
fodder.  Extraction  of  the  dung  with  ether,  alcohol,  and  hot  water  to  remove  bile 
products,  and  with  cold  lime-water  to  remove  nucleio,  has  generally  extracted  less 
nitrogen  than  digestion  with  pepsin- HCL  If  we  assume  that  this  treatment  is  suf- 
ficient to  remove  all  metabolic  nitrogen,  then  the  excess  removed  by  pepsin-HCl  must 
come  from  the  food,  but  it  appears  to  be  at  least  doubtful  whether  this  assumption 
is  JostiHed.  Indeed,  the  difficulty  connected  with  investigation  of  this  branch  of 
the  subject  lies  in  the  absence  of  any  criteria  by  which  we  can  Judge  whether  any 
given  method  removes  from  the  dung  all  the  metabolic  nitrogen  and  no  nitrogen 
from  any  other  source.  A  study  of  this  branch  of  the  subject,  while  involving  many 
diiBcnltiee,  is  unquestionably  the  direction  which  investigation  must  take  in  order  to 
remove  a  very  serious  source  of  inaccuracy  from  our  present  methods — either  nat- 
ural or  artificial— of  determining  digestibility. 

*  Maine  Station  Annual  Report,  1888,  p.  196. 
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Ab  an  appendix  to  the  above  may  be  noticed  results  of  an  inyesiigatioti  by  Weiske* 
into  the  nature  of  the  pepsin-HCl  insoluble  nitrogenoos  compoonds  of  the  dang. 
Stntzer,  it  will  be  remembered,  considered  them  analogous  to  nuclein.  Liebermmnn 
has  shown  that  when  nnclein  from  yeast  is  extracted  with  cold  dilute  nitric  aoid 
the  extract  contains  metaphosphoric  acid,  while  the  residue  has  all  the  propertiea  of 
ordinary  albuminoids.  Weislce  submitted  sheep  dung  to  this  treatment  and  obtained 
phosphoric  acid,  but  the  nitrogenous  compounds  of  the  residue  were  no  more  solnble 
in  pepsin-HCl  than  before,  from  which  fact  he  concludes  that  they  were  not  noc- 
leins.  He  also  observed  that  simple  treatment  of  the  dong  with  nitric  acid  extracted 
as  much  nitrogen  as  treatment  with  pepsin-HCl,  and  concluded  that  tue  HCl  is  the 
active  agent  in  the  latter  case. 

A  brief  notice  of  inyestigations  by  Hofroeistert  upon  the  nitrogenoos  constituents 
of  the  contents  of  the  alimentary  canal,  states  that  he  found  great  varistion  in  the 
anionnt  of  metabolic  products  in  different  parts  of  the  digestive  apparatus,  but 
insuHQcient  details  for  discussion  are  given  in  the  abstract,  and  I  have  not  had  access 
to  the  original  paper. 

Some  results  recently  obtained  by  the  use  of  the  method  of  artlQcial  digestion  may 
also  be  briefly  noted.  Morgent  has  applied  it  to  the  determination  of  the  digesti- 
bility of  fresh,  dried  and  ensiled  diffusion  residues  from  sngar-beets.  He  finds  that 
the  protein  of  this  latter  material  is  not,  as  has  been  generally  assumed,  wholly  digest- 
ible, but  only  to  the  extent  of  75  to  80  per  cent.  Drying  at  a  moderate  temperatare 
or  ensiling  did  not  decrease  the  digestibility.  Drying  at  125^  to  130^  C,  however, 
did  diminish  the  digestibility  considerably. 

Siebert  $  finds  that  the  addition  of  0.5  to  2  per  cent  of  salt  does  not  diminish  the 
digestibility  of  protein  as  determined  by  Stutzer's  method. 

Cohnll  finds  that  a  pepsin-HCl  solution  tends  to  prevent  the  acetic  and  lactic  fer- 
mentations, and  that  the  gastric  jnice  thus  has  a  preservative  action  on  the  contents, 
of  the  stomach. 

StutzerlT  finds  that  Fahlberg's  saccharin  interferes  with  digestion  by  pepsin-HCl 
but  questions  whether  his  results  are  of  general  applicability. 

In  addition  to  his  work  on  the  artificial  digestion  of  protein,  Stntzer  **  in  conjunc- 
tion with  Isbert  has  endeavored  to  devise  a  method  for  the  artificial  digestion  of  the 
carbohydrates  of  fodders  by  the  action  of  pty aline  or  diastase.  The  authors  start 
with  the  assumption  that  the  crude  fiber  of  fodders  is  without  nutritive  value.  By 
the  successive  action  of  disastase,  pepsin-HCl,  and  pancreas  extract  they  seek  to 
determine  the  digestibility  of  the  total  organic  matter,  the  carbohydrates,  and  the 
protein.  The  hasty  conclusion  to  which  not  a  few  rushed,  after  the  publication 
of  Tappeiner's  results  upon  the  fermentation  of  cellulose  in  the  digestive  appamtnsof 
herbivora,  that  this  substance  is  of  no  value  in  nutrition,  soou  gave  place  to  more 
moderate  views ;  and  Pfeiffer,  in  a  critique  on  Stutser  and  Isbert's  results,  has  no 
difficulty  in  showing  that  the  method,  or  rather  the  conclusions  deduced  from  it, 
leads  to  absurd  results  in  case  of  fodders  containing  much  crude  fiber.  As  a  method 
for  determining  the  digestibility  of  the  nitrogen-free  extract  of  fodders,  however,  it 
has  had  no  adequate  test,  so  far  as  I  am  aware,  and  for  this  purpose  it  seems  worthy 
of  some  attention. 

The  second  class  of  investigations  mentioned  at  the  outset  of  this  paper,  namely, 
those  relating  to  the  jprooeM  of  digestion,  are  of  less  direct  agricultural  interest,  and 
this  pai>er  is  already  so  long  that  it  may  be  dismissed  with  a  few  words. 

The  general  plan  of  these  experiments,  so  far  as  they  relate  to  the  process  of 
digestion  in  the  normal  animal,  has  been  to  slaughter  animals  at  different  intervals 
of  time  after  a  ration  of  known  quality  has  been  eaten,  and  examine  separately  the 

*  Jour.  f.  Landw.,  xxxvi,  4S9.  ||  Centralblt.  f.  agr.  Chem.,  xviii,  730. 

tCentralblt.  f.  agr.  Chem.,  xvji,  317.  H  Landw.  Vers.  St.,  xxxviii,63. 

tJour.  f.  Landw.,  xxxvi,  309.  ••Centralblt.  f.  agr.  Chem.,  xvii,  112. 
J  Centralblt.  f.  agr.  Chem.,  xvii,  315. 
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eoDtents  of  different  portions  of  the  alimentary  canal.  It  baa  thns  been  sbown  that 
the  dif^estire  process  is  more  complicated  than  has  freqnently  been  represented  and 
that  different  chemical  or  ferroentatiye  actions  may  go  on  even  in  different  parts  of 
the  same  organ.  In  the  stomach  of  the  horse  and  hog,  for  example,  it  was  ibnud 
that  in  the  cardiac  end  amylotic  action  may  be  taking  place  while  in  the  pyloric  end 
proteolytic  digestion  is  going  on.  One  important  practical  result  from  these  experi- 
ments has  been  to  show  the  importance  of  the  saliya  as  a  digestive  flnid.  It  has  gen- 
erally been  tanght  that  when  food  enters  the  stomach  the  acid  gastric  Juice  immedi- 
ately suspends  the  action  of  the  saliva.  These  investigations  have  shown  that  in 
herbivora  with  a  single  stomach  the  action  of  the  saliva  npon  the  food  may  continne 
for  2  or  3  hours  in  the  stomach.  This  fact  is  suggestive  when  taken  in  connection 
with  the  favorable  results  which  have  been  obtained  by  Henry  from  the  use  of  dry 
food  as  compared  with  wet. 

In  this  hasty  survey  of  the  field  assigned  me  I  have  sought  to  indicate  the  general 
eharacter  and  tendencies  of  recent  work  rather  than  to  report  all  its  details. 

In  Europe  a  large  amount  of  statistical  work  upon  the  digestibility  of  different 
fodders  has  been  already  completed.  With  us  much  remains  to  be  done  in  this 
direction.  We  stand  very  much  where  the  European  investigators  stood  30  years 
ago  as  regards  our  knowledge  of  the  digestibility  of  our  feeding  stuffs,  but  with  this 
important  difference,  that  we  have  the  benefit  of  their  experience  and  investigations 
as  to  the  experimental  methods  to  be  employed. 

Our  stations  might  profitably  do  much  more  work  than  they  are  now  doing  in 
determining  the  digestibility  of  American  feeding  stuffs,  but  it  will  be  a  great  mis- 
fortune if  in  doing  this  they  blindly  follow  the  traditional  methods  and  fail  to  devote 
a  proper  amount  of  attention  to  the  questions  which,  as  I  have  pointed  out,  are  now 
occupying  the  minds  of  experimenters  across  the  ocean. 

Mr.  Frear,  of  Pennsylvania,  contributed  the  results  of  some  investi- 
gations of  the  metabolic  products  in  dung  and  of  the  action  of  pepsin 
solution  on  dung.  In  the  discussion  following  attention  was  called 
to  the  fact  that  in  artificial  digestion  with  an  acid  pepsin  solution  as 
usually  carried  out,  sufficient  hydrochloric  acid  was  added  to  seriously 
interfere  with  or  wholly  suspend  the  proteolytic  action  of  pepsin.  Hydro- 
chloric acid  of  itself,  of  course,  has  a  proteolytic  action,  but  an  addition 
of  0.5  per  cent  or  even  0.3  per  cent  hydrochloric  acid  may  suspend  the 
action  of  pepsin. 

Mr.  Woll  gave  a  brief  account  of  observations  made  at  the  Wiscon- 
sin Station  on  the  size  and  number  of  fat  globules  in  cows'  milk.  The 
method  followed  was  devised  by  Dr.  Babcock,  and  consists  essentially 
in  diluting  the  milk  with  49  volumes  of  water,  taking  the  mixture  in 
capillary  tubes  under  the  microscope,  counting  the  globules  between 
the  divisions  of  an  eye-piece  micrometer,  and  from  the  diameter  of  the 
capillary  calculating  the  volume  of  the  milk  in  which  the  globules  were 
counted. 

The  number  was  found  to  be  from  100  to  400  in  toooo  cubic  milli- 
meter. In  the  course  of  lactation  the  number  of  globules  increases, 
but  the  size  decreases.  Thus  the  number  of  globules  per  unit  of  vol- 
ume may  be  quadrupled  during  lactation  while  the  size  will  diminish 
in  much  the  same  proportion.  In  animals  of  different  breeds,  as  pure- 
blooded  Jerseys  and  Holsteins,  the  period  of  lactation  has  a  greater 
iofluence  than  the  breed  on  the  size  of  the  globules.    The  food  also  has 
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a  marked  effect,  dry  food  as  a  rnle  iucreasing  their  size  and  wet  food 
having  the  contrary  effect 

Mr.  Jenkins,  of  Oonnecticnt,  read  a  paper  on  newly  proposed  appa- 
ratus, methods,  etc.,  also  a  paper,  by  Messrs.  Johnson  and  Osborne,  of 
Connecticut,  on  the  determination  of  phosphoric  acid  in  phosphates 
containing  oxide  of  iron  and  alumina.  The  authors  show  that  while 
the  official  method  is  perfectly  reliable  for  ordinary  superphosphates 
and  bones,  it  can  not  be  used  for  the  analysis  of  phosphates  containing 
considerable  quantities  of  the  oxides  named.  For  such  phosphates  the 
original  Sonnenschein  method  must  be  employed. 

In  the  discussion  of  apparatus  and  methods  the  Excelsior  Mill  was 
strongly  recommended  for  grinding  coarse  fodders — ^hay,  straw,  corn- 
stalks, etc  Its  action,  however,  is  rather  cutting  than  finding,  and 
for  reducing  seeds,  such  as  maize  kernel,  Mr.  Neale  called  attention  to 
a  mill  made  by  Drewes,  of  Halie,  Germany,  from  plans  furnished  by 
Dr.  Maercker,  which  consists  essentially  of  a  steel  mortar  and  pestle 
driven  by  machinery ;  the  pestle  slowly  revolves  in  one  direction  and 
*the  mortar  in  the  other.  For  reducing  sorghum  and  similar  things, 
which  are  'apt  to  be  very  sticky  and  clog  the  mill,  he  had  found  very 
useful  a  meat-chopping  machine,  with  a  revolving  block  Mid  cutting 
knife  some  10  inches  long,  which  delivers  200  blows  a  minute. 

After  further  discussion  the  committee  nominated  to  the  Association 
Mr.  A.  T.  Neale  as  chairman  of  the  permanent  committee  on  chem- 
istry for  the  next  year,  and  Mr.  0.  D.  Woods  as  secretary.  The  com- 
mittee then  adjourned. 


THE  STANDING  COMMITTEE  ON  COLLEGE  WORK. 


The  committee  held  several  sessions  at  which  the  principal  subject 
of  discQSsion  was  the  Morrill  act.  At  an  early  meeting  a  subcom- 
mittee was  appointed  to  draw  up  resolutions  formulating  the  conclu- 
sions of  the  committee  in  regard  to  this  act. 

At  a  meeting  held  Thursday  morning,  November  13,  this  committee, 
through  its  chairman,  Mr.  Alvord,  reported  as  follows : 

The  section  on  coUege  work  having  had  an der  consideration  the  obligation  of  the 
colleges  nnder  the  act  of  Congress  approved  Aognst  30,  1890,  and  the  limitations 
thereof,  recommend  the  adoption  of  the  following  declarations  by  this  Association : 

(1)  That  every  college  should  keep  a  separate  and  distinct  account  with  the  income 
provided  directly  from  the  Treasury  of  the  United  States,  and  that  charges  against 
the  same  should  be  in  the  order  of  importance  and  preference:  (a)  for  instruction 
in  agricnltnre  and  mechanic  arts;  (ft)  for  facilities  for  such  instruction;  (o)  for 
iostroction  in  the  other  branches  of  learning  specified  by  the  law ;  (d)  for  facilities  for 
this  latter  class  of  instruction. 

(2)  That  an  effort  be  made  to  soon  obtain  the  opinion  of  the  Secretary  of  the  Interior 
as  to  what  class  of  expenditure6  will  be  approved  by  his  Department  nnder  the 
elanses  providing  for  **  facilities  for  instructions/'  and  that  until  official  decision 
upon  this  point  is  promulgated  college  ofiBoers  should  confine  espenditnres  under 
this  head  to  such  things  as  directly  aid  instructors  in  preparing  thoir  work  and 
imparting  knowledge  to  their  pupils. 

(3)  That  in  view  of  the  history  of  the  new  Morrill  act,  and  the  decision  of  the  First 
Comptroller  of  the  Treasury,  under  it  two  annual  payments  are  now  due  and 
payable  to  the  States;  and  the  fact  that  instraotion  during  the  academic  year  of 
1^389-90  is  a  thing  of  the  past,  the  annual  payment  of  $15,000  for  the  year  ending  June 
30,  1890,  should  be  held  and  regarded  as  an  equipment  fund,  and  reasonable  time 
allowed  for  its  deliberate  expenditure ;  and  that  the  annual  payment  now  part  due 
for  the  year  ending  June  30,  1891,  should  be  applied  to  the  expenses  of  the  current 
academic  year. 

(4)  That  the  officers  of  this  Association  be  requested  to  respectfully  urge  upon  the 
Secretary  of  the  Interior  the  early  payment  to  every  State  and  Territory  having  one  or 
more  institutions  organized  nnder  the  act  of  July  2,  1862,  of  both  payments  now  due 
under  the  supplementary  act  of  1890,  in  accordance  with  the  evident  intention  of 
Congress  to  apply  these  benefits  equally  to  all  States,  and  in  order  to  avoid  imped- 
ing the  progress  and  development  of  industrial  education,  which  would  result  fh>m 
withholding  payments,  and  reporting  the  same  to  Congress.  It  is  believed  that  this 
wonld  simply  cause  unnecessary  delay,  and  certainly  result  Jn  an  enabling  act  or  joint 
resolution  sustaining  the  views  thus  expressed. 
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(5)  That  the  first  reports  to  the  Secretary  of  the  Interior  hy  college  presidents  and 
treasarera  should  be  made  in  the  year  1^91,  before  the  Ist  day  of  September^  and 
should  cover  the  operations  of  the  year  ending  June  30,  1891,  and  the  disbnTsements 
of  the  imsome  for  that  year,  as  well  as  such  expenditures  as  shall  have  been  then 
made  from  the  first  payment  of  |15,000. 

(6)  That  the  interests  of  education  will  be  conserved  by  making  the  Bureau  of 
Education  the  depository  of  all  papers  and  reports,  and  the  agency  for  preparing  all 
business  between  the  Department  of  the  Interior  and  the  States  and  colleges  under 
the  act  of  August  30, 1890;  and  that  the  debate  in  the  Senate  of  the  United  States  June 
21  and  23, 1890,  indicates  the  intention  of  Congress  as  to  the  agency  by  which  the 
duties  of  the  Secretary  of  the  Interior  were  to  be  performed  under  said  act. 

(7)  That  the  college  officers  should  endeaTor  to  bring  to  the  attention  of  the  legis- 
latures of  their  respective  States  at  the  earliest  possible  date  the  necessary  legislative 
action  under  the  provisions  of  the  new  Morrill  act,  and  that  until  such  action  is  per- 
fected the  representatives  of  the  colleges  present  at  this  convention  pledge  their 
action  and  induence  to  insure  an  equitable  division  or  impartial  application  of  all 
moneys  received  under  this  act  in  full  accord  with  the  spirit  of  the  law. 

Mr.  Peabodt.  I  move  the  report  be  received  and  taken  up  by  para- 
graphs for  discussion.    The  motion  was  carried. 

The  first  paragraph  of  the  report  as  amended  and  adopted  was  as 
follows : 

That  every  college  should  keep  a  separate  and  distinct  account  with  the  income  to 
be  derived  under  the  act  of  Congress  ap])roved  August  30,  1890. 

Mr.  SooTT.  I  move  the  second  paragraph  be  laid  on  the  table. 

Mr.  Alvobb.  I  would  like  to  inquire  of  the  gentleman  making  the 
motion  whether  it  is  his  intention  thereby  to  prevent  the  expression  of 
opinion  as  to  the  expenditure  of  the  money. 

Mr.  Scott.  I  prefer  to  let  the  law  speak  for  itself  and  each  college 
decide  for  itself. 

Mr.  INGEBSOLL.  I  understand  there  is  nothing  binding  in  this 
report;  that  it  simply  recommends. 

Mr.  Smart.  I  do  not  agree  with  that  view  in  reference  to  the  proper 
division  of  this  money.  I  think  there  is  great  danger  in  having  it  said 
that  you  have  gone  to  Congress  and  got  money  to  raise  salaries  and  get 
more  men.  People  are  very  sensitive  about  increasing  salaries  and  get- 
ting additional  men.  While  it  was  stated  that  we  needed  instruction, 
it  was  distinctly  stated  and  ably  urged  that  we  especially  needed 
greater  facilities ;  that  other  schools  largely  endowed  were  standing  in 
the  lead  because  they  had  greater  facilities,  and  that  we  needed  facili- 
ties for  instruction.  Those  who  were  present  will  remember  that  at  the 
first  meeting  of  the  Senate  Committee,  at  which  representatives  of  the 
colleges  were  present,  a  suggestion  was  made  that  there  was  danger  in 
taking  this  money,  because  the  people  would  say,  What  is  it  for  f  It 
was  granted  for  facilities  for  instruction,  but  it  has  been  used  for  some- 
thing else.  You  have  increased  your  salary  list  unnecessarily,  or  you 
have  paid  an  unnecessary  amount  to  your  station.  That  may  not  bap- 
pen,  but  I  believe  there  is  great  danger  in  expending  this  money  for 
salaries.    I  think  the  section  ought  to  make  some  declaration  which 
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would  indicate  that  we  intend  to  carry  oat  this  law  in  its  spirit  I 
move  that  this  paragraph  be  postponed  until  later  in  the  meeting. 

Mr.  Hadley.  If  I  understand  Mr.  Smart,  I  agree  with  him  exactly 
I  am  in  favor  of  the  motion  to  postpone. 

The  second  paragraph  of  the  report  was  laid  on  the  table,  and  the 
third  paragraph  was  then  read. 

Mr.  Faibghild,  of  Kansas.  My  object  in  moving  to  postpone  the 
consideration  of  this  paragraph  is  not  to  curtail  in  any  respect  the  dis- 
cussion, but  it  seems  to  me  that  we  are  trying  to  interpret  the  law  too 
doaely. 

Mr.  TuBNEB.  I  do  not  believe  it  is  possible  to  make  any  satisfactory 
statement  upon  this  subject,  because  the  words  which  include  also 
exclude,  and  it  is  very  difficult  to  draw  the  line  in  exactly  the  right 
place.  I  think  in  this  matter,  as  in  every  other  matter  of  practical 
administration,  we  should  use  our  good  common  sense,  and  determine 
on  its  own  merits  the  question  whether  a  particular  facility  for  instruc- 
tion properly  comes  within  this  law. 

Mr.  AxvoBD.  I  entirely  agree  with  Mr.  Turner.  It  is  a  great  deal 
safer  to  act  upon  our  judgment  in  the  expenditure  of  this  money,  and 
according  to  our  several  and  varied  needs,  than  to  run  too  often  to  the 
Secretary  of  the  Interior  for  a  decision.  With  my  board  of  trustees  I 
have  to  take  responsibilities  which  are  sometimes  quite  burdensome. 
IjAo  what  in  my  judgment  is  best,  and  then  I  take  the  matter  before 
my  board  of  trustees,  having  acted  under  the  discretion  vested  in  me, 
and  the  board  of  trustees  approves  or  disapproves  it. 

Mr.  Scott.  I  move  that  this  section  be  referred  back  to  the  commit- 
tee, with  instructions  to  draft  a  resolution  which  shall  simply  advise 
the  institutions  to  be  discreet  about  the  expenditure  of  this  fund. 

The  motion  to  recommit  was  carried. 

Mr.  Scott.  I  move  that  the  second  section,  postponed  a  moment  ago, 
be  taken  up  and  recommitted  to  the  committee  with  the  same  instruc- 
tions. 

The  motion  was  adopted,  and  the  fourth  paragraph  was  read. 

After  considerable  discussion  this  section  was  amended  and  adopted. 
The  other  sections  of  the  report  were  taken  up  in  order  and  disposed 
of  after  discussion.  The  report  was  then  referred  back  to  the  commit- 
tee for  final  revision. 

The  resolutions  as  reported  back  from  the  subcommittee  and  finally 
adopted  read  as  follows : 

DBCLARATI0N8  AS  TO  TH|B  V^W  MORRILL  ACT. 

The  section  on  college  work  having  bad  under  consideration  the  obligations  of  the 
colleges  under  the  act  of  Congress  approved  August  30,  1890,  and  the  limitations 
thereof,  recommend  the  adoption  of  the  following  declarations  by  this  Association : 

(1)  That  every  college  should  keep  a  separate  and  distinct  account  with  the  income 
to  be  doriyed  under  the  ao&  of  GongreM  approved  Augast  30, 1890, 
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(2)  That  in  the  expenditure  of  the  new  college  inoome  the  institotions  here  repre- 
seDted  shonld  ooDform  to  a  strict  interpretation  of  the  language  of  the  law  as  to  the 
application  of  these  fnnds. 

(3)  That  in  view  of  the  history  of  the  new  Morrill  act  and  the  decision  of  the  First 
Comptroller  of  the  Treasary,  under  it  two  annual  payments  are  now  due  and  pay- 
able to  the  States,  and  the  fact  that  instructions  during  the  academic  year  of  1889-90 
is  a  thing  of  the  past,  the  annual  payment  of  $15,000  for  the  year  ending  June 
30, 1890,  should  be  regarded  as  far  as  practicable  as  an  equipment  fund,  and  that  the 
annual  payment  now  past  due  for  the  year  ending  June  30, 1891,  should  be  applied  to 
the  expense  of  the  current  academic  year. 

(4)  That  the  officers  of  this  Association  be  requested  to  respectfully  urge  uiN>n  the 
Secretary  of  the  Interior  the  early  payment  to  every  State  and  Territory  having  one 
or  more  institutions  organized  under  the  act  of  July  2,  1862,  of  both  payments  now 
due  under  the  supplementary  act  of  1890,  in  accordance  with  the  evident  intention 
of  Congress  to  apply  these  benefits  equally  to  all  States  and  Territories,  and  in  order 
to  avoid  impeding  the  progress  and  development  of  industrial  education  which  would 
result  from  withholding  payments  and  reporting  the  same  to  Congress. 

(5)  That  the  first  reports  to  the  Secretary  of  the  Interior  by  college  presidents  and 
treasurers  should  be  made  in  the  year  1891  before  the  1st  day  of  September,  and 
should  cover  the  operations  of  the  year  ending  June  30,  1891,  and  the  disbursemcnta 
of  the  income  for  that  year,  together  with  the  use  of  the  first  payment  of  $15,000. 

(6)  That  this  Association  desires  to  acknowledge  its  approval  of  the  courtesy  and 
liberal  spirit  shown  by  the  Secretary  of  the  Interior  to  the  new  Morrill  act,  and  is 
gratified  by  the  assignment  of  the  business  arising  under  this  act  to  the  Bureau  of 
Education  with  which  the  institutions  concerned  have  official  relations  already  cited, 
and  it  is  respectfully  suggested  that  the  future  transactions  between  the  Secretary 
of  the  Interior  and  the  colleges  may  be  simplified  and  all  interests  concerned  benefited 
by  making  the  Bureau  of  Kducation  the  depository  of  all  records  and  reports,  and  the 
medium  for  direct  intercourse  with  the  colleges  on  all  matters  requiring  the  final 
act  of  the  Secretary  of  the  Interior. 

(7)  That  the  college  officers  should  endeavor  to  bring  to  the  attention  of  the  legis- 
latures of  the  respective  States,  at  the  earliest  possible  date,  the  necessary  legislative 
action  under  the  provisions  of  the  new  Morrill  act;  and  that  the  representatives  of 
the  colleges  present  at  this  convention  pledge  their  action  and  influence  to  insure 
an  equitable  division  or  impartial  application  of  all  moneys  received  under  this  aet 
in  full  accord  with  the  spirit  of  the  law. 

The  chalrmaa  of  .the  committee  called  up  the  question,  <<  Should  this 
Association  take  any  action  in  cases  where  formal  charges  of  misuse  of 
the  United  States  appropriations  are  mpide  against  any  college  or  sta- 
tion?"  appointed  for  discussion  in  the  general  session  of  the  convention, 
but  by  vote  referred  to  the  committee  on  college  work.  The  pressure 
of  other  matters  was  so  great  that  the  discussion  of  this  question  was 
indefinitely  postponed. 

Mr.  Dabney  called  attention  to  United  States  Senate  bill  No.  2779, 
relating  to  the  engineer  corps  of  the  Navy  and  providing  for  the  admis- 
sion, upon  certain  terms,  of  the  graduates  of  the  agricultural  and  me- 
chanical colleges  to  that  corps.  He  moved  that  a  committee  of  three 
be  appointed  to  coi)perate  with  the  officers  of  the  Navy  Department  to 
promote  the  passage  of  a  bill  known  as  Senate  bill  No.  2779,  and  that 
the  committee  draft  resolutions  to  be  presented  by  the  committ^  oif 
ppUe^e  work  to  t^be  geaer^l  ^osoci^^tiou  for  adoption* 
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After  fall  and  carefal  discassiou  the  luotiou  was  amended  and  adopted 
as  follows : 

Eesolvedj  That  a  committee  of  three,  coosisting  of  the  chairman  of  the  committee 
on  college  work  and  Messrs.  Smart  and  Dabney,  be  appointed  to  aid  in  the  passage 
of  Senate  bill  No.  2779,  in  order  by  that  means  to  advance  the  interests  of  mechanical 
instmctioQ  in  the  colleges  represented  in  this  Association. 

Inplace  of  his  paper  called  for  on  the  program  and  entitled  <^  Waste 
in  college  work,"  President  Smart  ma<Ie  a  few  remarks  on  the  same 
subject,  aud  in  response  to  an  invitation  made  by  formal  motion  of  the 
committee,  agreed  to  present  his  paper  in  fall  at  the  next  auunal  con- 
ventioiu 
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Morning  Session,  Tuesday,  :NoyEMBBB  !!•  1890. 

The  committee  was  called  to  order  at  10:35  a.  m^  by  the  chairmaDy 
Mr.  Forbes. 

Mr.  Gillette  was  elected  secretary. 

The  committee  proceeded  to  the  reading  of  papers,  the  first  of  which, 
by  Mr.  Gillette,  entitled  ^^  Certain  notes  and  observations  of  the  season 
at  the  Iowa  Experiment  Station,"*  comprised  the  following  points : 
(1)  To  prevent  squirrels  from  palling  corn;  (2)  Kerosene  emulsion  as 
a  sheep  dip;  (3)  The  scurvy  bark-louse;  (4)  Experiments  with  the 
arsenites;  (5)  Cut- worm  parasites;  (6)  Insect  diseases;  (7)  Potato- 
stalk  weevil;  (8)  Pyrethrum  experiments;  (9)  Kerosene  extract  of 
pyrethrum  as  an  insecticide. 

After  discussion,  a  paper  on  the  ^^  Life  history  ofBaria  oonfiniSy  Lee" 
(published  elsewhere),  was  read  by  Mr.  Weed. 

BvENiNa  Session,  Tuesday,  November  11,  1890. 

Mr.  Forbes  in  the  chair. 

Mr.  Atkinson  read  a  paper  on  ^^  A  new  root  rot  disease  of  cotton" 
(published  in  Insect  Life,  vol.  in.  No.  6). 

Mr.  Weed  read  a  paper  on  the  "Life  histories  of  certain  AphididceJ* 
(The  substance  of  this  paper  is  given  in  the  article  entitled  "  Fifth  con- 
tribution,'' by  Mr.  Weed,  in  Insect  Life,  vol.  in.  No.  6.) 

On  motion  of  Mr.  Weed,  the  committee  extended  a  cordial  invitation 
to  all  entomologists  present  to  take  an  active  part  in  the  meeting. 

Mr.  John  Marten  read  a  paper  entitled  "  New  notes  on  the  life  his- 
tory of  the  Hessian  fly"  (published  in  Insect  Life,  vol.  ni,  No.  6). 

The  committee  then  adjourned  to  10  a.  m.,  November  12. 

Morning  Session,  Wednesday,  November  12, 1890. 

The  committee  was  called  to  order  by  the  Chairman,  Mr.  Forbes. 

The  minutes  of  the  previous  meeting  were  read  and  approved. 

Onmotfon  of  Mr.  Smith  a  subcommittee  of  three  was  appointed  by  the 
Chair  to  confer  with  the  committee  on  cooperation  with  the  Association 
of  Official  Economic  Entomologists,  for  the  purpose  of  recommending 

*  Pabliabod  in  losect  Life,  vol  uu  No.  6, 
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means  of  obtaining  more  time  and  liberty  for  meetings  of  the  present 
committee^  and  to  increase,  if  possible,  its  membership  in  the  future. 
Messrs.  Smitli,  Weed,  and  Oarman  were  appointed. 

Ifr.  Wood  worth  read  a  paper  entitled  ^'The  laboratory  method  of 
experimentation  ^  (published  in  Insect  Life,  vol.  iii,  No.  6). 

Ifr.  Beckwith,  of  Delaware,  read  a  paper  entitled,  ''  Practical  notes 
on  Uie  use  of  insecticides  "  (published  in  Insect  Life,  vol.  iii,  No.  6). 

Mr.  Weed  read  a  paper  en  titled  "Life  history  ofPm|?toin2Uw»tor,"an 
abstract  of  which  is  published  in  Insect  Life,  vol.  iii,  No.  6. 

EysNiNa  Session,  Wednesday,  Novembbb  13, 1800. 

Mr.  Forbes  in  the  chair. 

The  following  officers  were  elected  for  the  ensuing  year:  chairman, 
Mr.  Cook,  of  Michigan;  secretary,  Mr.  Gillette. 

The  subcommittee  appointed  to  confer  with  the  committee  on  copper* 
ation  with  the  Association  of  Official  Economic  Entomologists  reported 
through  its  chairman,  Mr.  Smith.  The  report  as  adopted  was  as  fol- 
lows: 

The  committee  on  entomology  respectfully  begs  to  state  to  the  gen* 
eral  association  that  the  papers  presented  by  its  members  have  been 
found  of  such  general  interest  to  station  workers  and  teachers,  and 
that  so  much  advantage  has  resulted  to  individuals,  all  of  which  will 
redound  to  the  benefit  of  the  stations  and  colleges,  that  they  are 
encouraged  to  ask  that  if  possible  the  programs  be  so  arranged  hereafter 
that  more  time  shall  be  given  to  the  consideration  of  special  topics  by 
the  permanent  committees. 

Mr.  Wood  worth  moved  that  one  member  of  the  committee  be  appointed 
to  act  conjointly  with  two  other  persons,  one  from  the  permanent 
committee  on  botany  and  one  from  the  permanent  committee  on  horti* 
ealtore,  to  secure  if  possible  a  set  of  standard,  uniform  connections 
for  nozzles  and  pipe  fixtures  used  in  spraying  machinery. 

Mr.  Alwood  was  appointed  by  the  Chair  to  act  in  this  capacity. 

On  motion  of  Mr.  Cook  the  committee  decided  that  in  the  circular 
sent  out  to  call  their  next  annual  meeting  a  cordial  invitation  should 
be  extended  to  any  persons  not  members  to  be  present  and  take  part 
in  the  meeting. 

Mr.  Howard  read  a  paper  entitled  ^^  The  host-relations  of  parasitic 
Hymenaptera^  (published  in  Insect  Life,  vol.  iii.  No.  6). 

Mr.  Snow  (University  of  Kansas)  pTesented  a  paper  (published  in 
Insect  Life,  vol.  in.  No.  6),  the  substance  of  which  was  as  follows: 

ExpxRnnarre  for  the  Dbstruction  of  Chinch-Bugs  in  the  Fibld  by  thb        v' 
AirriPiciAL  iNTKODUonoK  OF  Contagious  Diseasrs,  F.  H.  Snow. 

These  experimento  hare  been  oontinned  tbrongli  the  two  seasons  of  lSi9  and  1890, 
and  have  been  remarkably  snccessfnl.    As  entomologist  to  the  Kansas  State  board 
of  agriealtare  I  had  prepared  an  article  for  the  annual  meeting  of  that  board  in 
281)79— No.  3 10 
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Jannarj,  1889,  stating  what  was  known  at  that  time  upon  the  subject,  and  calling 
attention  to  the  investigations  of  Professors  Forbes,  Burrill,  and  Lugger.    In  June, 

1889,  a  letter  was  received  from  Dr.  J.  T.  Curtiss,  of  Dwigbt,  Morris  County,  Kansas, 
announcing  that  one  of  the  diseases  mentioned  in  the  article  (Entomopkthora)  was  rac- 
ing in  various  fields  in  that  region,  and  stating  that  in  many  places  in  fields  of  oats 
and  wheat  the  ground  was  fairly  white  with  the  dead  bugs.  Some  of  these  dead  hQgB 
were  at  once  obtained  and  experiments  were  begun  in  the  entomological  laboratory  of 
the  university.  It  was  found  that  living,  healthy  bugs,  when  placed  in  the  same 
jar  with  the  dead  bugs  from  Morris  County  sickened  and  died  w  ithin  10  days.  A 
Lawrence  newspaper  reporter  learning  of  this  fact,  published  th  e  statement  that 
any  farmers  who  were  troubled  by  chinch-bugs  might  easily  destroy  them  from  their 
entire  farms  by  sending  to  me  for  some  diseased  bugs.  This  announcement  was  pub- 
lished all  over  the  country,  and  in  a  few  days  I  received  applications  from  agricul- 
tural experiment  stations  and  farmers  in  ni  ne  different  States  praying  for  a  few 
«  diseased  and  deceased  ^  bugs  with  which  to  inoculate  the  destroying  pests  with  a 
fatal  disease.  Some  fifty  packages  were  sent  out  during  the  season  of  1889,  and  the 
results  were  in  the  main  highly  favorable. 

It  was  my  belief  that  sick  bugs  would  prove  more  serviceable  in  the  dissemination 
of  disease  than  dead  bugs.  I  accordingly  sent  out  a  circular  letter  with  each  pack* 
age,  instructing  the  receiver  to  place  the  dead  bugs  in  a  jar  for  48  hours,  with  from 
ten  to  twenty  times  as  many  live  bugs  from  the  field.  In  th  is  \i'ay  the  disease  would 
be  communicated  to  the  live  bugs  in  the  jar.  These  sick  bugs  being  deposited  in  dif- 
ferent portions  of  the  field  of  experiment  would  communicate  the  disease  more  thor- 
oughly while  moving  about  among  the  healthy  bugs  by  which  they  would  be  sur- 
rounded. This  belief  was  corroborated  by  the  re  suits.  The  disease  was  sncoessfnlly 
introduced  from  my  laboratory  into  the  States  of  Missouri,  Nebraska,  Indiana,  Ohio, 
and  Minnesota,  and  into  various  conn  ties  in  the  State  of  Kansas.  A  report  of  my 
observations  and  experiments  in  1889  has  been  published  in  the  Transactions  of  the 
Kansas  Academy  of  Science,  vol.  xii,  pp.  34-37,  also  in  the  Report  of  the  Proceedings 
of  the  Annual  Meeting  of  the  Kansas  State  Board  of  Agriculture  in  January,  1890. 

The  next  point  to  be  attained  was  the  preservation  of  the  disease  through  the  win- 
ter in  order  that  it  might  be  under  my  control  and  be  available  for  use  in  theseason  of 

1890.  To  accomplish  this  result,  I  placed  fresh,  healthy  bugs  in  the  infection  jar  late 
in  November,  1889,  and  was  pleased  to  note  that  they  contracted  the  disease  and  died 
in  the  same  way  as  in  the  earlier  part  of  the  season.  I  was  not  able  to  obtain  fr^sh 
material  for  the  purpose  of  testing  the  vitality  of  the  disease  germs  in  the  spring  of 
1890  until  the  month  of  April,  and  then  only  a  limited  supply  of  live  bugs  could  be 
secured.    I  quote  the  following  from  my  laboratory  notes : 

April  10,  twenty-five  chinch-bugs  that  had  hibernated  in  the  field  were  put  in  the 
infection  jars.  They  were  supplied  with  young  wheat  plants.  The  bugs  appeared 
lively  and  healthy. 

April  16,  some  of  the  bugs  were  dead  and  all  appeared  stupid. 

April  ^,  all  of  the  bugs  were  dead. 

One  week  later  a  new  supply  of  fourteen  bugs  was  put  into  the  jar;  they  were 
supplied  with  growing  wheat.  They  ran  substantially  the  same  course  as  the  first 
twenty-five.  Some  had  died  at  the  end  of  the  firtit  week  and  all  were  dead  by  the  end 
of  th^  thirteenth  day. 

The  chinch-bug  seemed  to  have  been  very  generally  exterminated  in  Kansas  in 
1889,  and  only  three  applications  for  diseased  bugs  were  received  in  1890  up  to  the 
middle  of  July.  On  account  of  the  limited  amount  of  infection  material  on  hand  I 
required  each  applicant  to  send  me  a  box  of  live  bugs,  which  I  placed  in  the  infec- 
tion jars,  returning  in  a  few  days  a  portion  of  the  sick  bugs  to  the  sender.  The  three 
applicants  above  noted  reported  the  complete  success  of  the  ex  peri  men  t&  I  give  the 
following  letter  from  Mr.  M.  F.  Mattocks,  of  Wauneta,  Chautauqua  County,  Kansas : 
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Wauhbta,  Kansas,  July  7, 1890. 
Profe00or  Snow, 

Lawrence^  Kansas: 
Deab  Sir  :  I  received  from  you  m  few  days  since  a  box  of  diseased  chinch-bugs.  I 
treated  them  according  to  instmctions,  and  I  have  watched  them  closely  and  find  that 
they  have  conveyed  the  disease  almost  all  over  my  farm  and  the  bugs  are  dying  at  a 
rapid  rate.  I  have  not  fonnd  any  dead  bugs  on  farms  adjoining  me.  I  here  inclose 
yon  box  of  healthy  bugs  that  I  gathered  1^  miles  from  my  place.  I  do  not  think  they 
are  diseased. 
TonrSy 

M.   F.   liATTOCKS. 

I  penonally  visited  Mr.  Mattocks'  farm  and  verified  the  above  statements. 

The  difficulty  of  obtaining  enough  live  bugs  to  experiment  with  in  the  laboratory 
led  to  the  sending  out  of  an  advertisement,  which  was  forwarded  to  twenty  prominent 
papers  on  August  14,  with  requests  for  its  publication.    •    •    • 

This  request  for  live  bugs  was  given  wide  circulation  and  resulted  in  keeping  the 
laboratory  fairly  well  supplied  with  material  for  experiment. 

Before  the  close  of  tlie  season  of  1890  it  became  evident  that  there  were  at  least 
three  diseases  at  work  in  our  infection  jars,  the  *' white  fungus''  (Entomophthora  or 
Empusa),  a  bacterial  disease  (Micrococcus),  and  a  fungus  considered  by  Dr.  Hoiand 
Tbaxter  to  be  Isaria  or  perhaps  more  properly  THchoderma, 

The  following  report,  which  describes  the  bugs  as  '^  collecting  in  clusters,"  points 
to  the  bacterial  disease  as  the  cause  of  destruction  in  the  field : 

PiQUA,  Kansas,  July  12, 1890. 
Drar  Sir:  Since  writing  yon  from  Humboldt,  Kansas,  the  6th  instant,  I  have 
made  the  happy  discovery  that  the  germs  of  contagious  disease  sent  me  were  vital.  On 
Sunday  last  upon  examination  of  the  millet  field  I  found  millions  of  dead  bugs.  They 
were  collected  in  clusters.  My  idea  is  that  dampness  facilitates  the  spread  of  the 
eontagion.  The  first  distribution  of  diseased  bugs  two  days  after  I  received  the 
package  by  mail,  apparently  produced  no  results.  A  part  of  them  were  retained  in 
the  infection  jar  (quart  Mason  fruit  Jar)  ;  one  half  pint  of  bugs  were  collected  from 
the  field ;  3  days  later  a  foul  stench  was  found  to  emanate  from  the  jar,  and  a  part  of 
the  bugs  in  it  were  dead.  On  July  3, 1  took  advantage  of  the  cool,  damp  evening  and 
taking  a  few  buckets  of  cold  water  sprinkled  the  edge  of  the  millet  and  distributed 
more  infected  bugs.  On  the  6th.  I  found  millions  of  dead  bugs.  I  think  the  n  i  ght  and 
sprinkling  the  millet  caused  the  disease  to  spread — we  have  had  no  rain  in  this  neigh- 
borhood since  June  17,  if  I  remember  correctly.  The  dep  redations  of  chinch-bugs  are 
always  more  serious  in  dry,  hot  weather.  Have  not  had  my  mail  since  writing  you 
from  Humboldt  the  5th. 

You  have  conferred  a  lasting  benefit  on  the  farming  interests  of  the  United  States, 
tbe  value  of  which  can  not  be  estimated  in  dollars  and  cents.  It  was  estimated  that 
daring  one  of  the  visitation  years  of  this  insect  the  damage  in  the  Mississippi  Valley 
amounted  to  10  million  dollars.  I  have  no  doubt  that  by  a  proper  manipulation  of 
tiie  contagious  disease  by  intelligent  persons  it  will  prove  an  efifeotive  remedy. 
I  think  the  contagion  should  be  introduced  among  them  early  to  prevent  tbe  migra- 
tion of  the  young  brood.  In  my  case  I  received  it  too  late.  Early-sown  millet  pre- 
sents a  favorable  place  to  infect  the  bugs,  as  they  seem  to  collect  iu  the  shade  aud  die. 
Hoping  that  when  the  next  legislature  meets  an  appreciating  public  will  suitably 
reward  you  for  your  beneficent  discovery.  I  am. 
Gratefully  yours, 

J.  W.  G.   McCORMlCK. 

The  field  experiments  were  apparently  equally  successful  in  the  months  of  July, 
August,  and  September. 

[A  field  report  from  J.  F.  Knoble,  of  Florence,  Kansas,  is  here  given  to  indicate  the 
£iT0(rable  light  in  which  the  farmers  regarded  the  experiment.] 
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The  following  report  Arom  R.  L.  Stangaard  is  inserted  as  being  of  a  more  soientiflo* 
ally  ciroamstautial  character  than  most  of  the  other  reports : 

Florkncv,  Kansas,  August  22, 1890. 
Prof.  F.  H.  Snow, 

Lawrence,  Kansas: 

Dear  Sir:  In  reply  to  yonr  favor  of  July  27,  last  month,  would  say  that  infected 
bugs  were  applied  after  they  were  kept  with  live  ones  about  42  hours.  They  were 
applied  as  follows : 

Most  of  the  bugs  mixed  were  dead  when  taken  out  of  the  box.  They  were 
applied  in  seven  different  hills,  being  put  into  every  ninth  hill.  I  marked  every  hill 
with  a  number  so  as  to  be  better  able  to  watch  the  progress. 

Examined  after  48  hours'  application  with  the  following  results :  No.  1,  mostly 
dead ;  No.  2,  bugs  mostly  alive,  seemingly  very  restless ;  No.  3,  bugb  seem  to  be  sick ; 
No.  if  bugs  mostly  dead  (on  hills  around  it  the  bugs  seem  restless) ;  No.  5,  not  examined 
(on  hills  around  it  the  bugs  seem  to  be  affected,  sick).  Examination  8  days  after 
application  with  the  following  results,  to  wit :  No.  3,  bugs  seemingly  in  a  dying  oon- 
dition ;  on  the  hills  around  it  the  bugs  seem  to  be  well,  with  exception  of  one  hill, 
where  they  seem  to  be  dying  and  some  dead  ,*  No.  4,  not  a  live  bug  in  the  hill ;  No.  5, 
apparently  dying,  also  dying  in  the  hills  around  this;  No.  6,  bugs  dying  in  hill ;  No. 
7,  apparently  not  dying. 

On  August  16,  12  days  after  application,  I  found  the  bugs  to  be  dying  and  dead 
all  through  the  field  (12  acres). 

On  August  20, 1  again  found  the  bugs  to  be  dying  rapidly.  A  field  40  rods  diet  .. 
had  sure  marks  of  bugs  in  a  dying  condition.  '  What  I  mean  by  bugs  in  a  dying  con- 
dition is  this:  Some  lay  on  their  backs  almost  motionless,  and  others  lay  in  the 
same  position,  moving  limbs  violently. 

This  remedy  was  applied  on  A.  G.  Rosiere's  farm,  on  Bruno  Creek,  Marion  Countyi 
Kansas,  being  9  miles  east  and  3  miles  south  of  Marion. 

Thanking  you  for  your  favors,  I  remain, 

Yours,  truly, 

R.  L.  Stangaard. 

October  16,  many  of  the  bugs  were  dead ;  the  others  apparently  lively.  The  dead 
bugs  were  found  to  contain  hyphal  bodies  similar  to  those  with  which  they  were 
infected.  A  live  chinch-bug  from*  the  same  jar  was  crushed  and  found  to  contain 
round  hyphal  bodies,  but  these  refused  to  germinate. 

November  5,  not  all  of  the  bugs  are  yet  dead.  The  few  remaining  are  apparently 
lively. 

The  following  is  a  summary  of  the  results  of  the  field  experiments  in  the  season  of 
1890: 

Number  of  boxes  of  diseased  bugs  sent  out,  thirty-eight.  Seven  of  these  lots  were 
either  not  received  or  received  and  not  used.  Reports  were  received  from  twenty-six 
of  the  thirty-one  remaining  cases.  Of  these,  twenty-six  reports  three  were  unfavora- 
ble, nineteen  favorable,  and  four  doubtful  concerning  the  success  of  the  experiment. 
These  doubtful  cases  are  not  to  be  looked  upon  as  unfavorable,  but  more  evidence  is 
needed  to  transfer  them  to  the  list  of  favorable  reports.  Thus  nineteen  out  of  twenty- 
six  reports,  or  73  per  cent,  were  decidedly  favorable.  The  experiments  will  be  con- 
tinued during  the  season  of  1891.  In  presenting  this  paper  I  wish  to  acknowledge 
the  invaluable  aid  continually  received  during  the  progress  of  the  work  from  my 
assistants,  Messrs.  W.  C.  Stevens  and  V.  L.  Kellogg. 

The  laboratory  experiments  have  been  continued  through  the  season.  Of  the  three 
diseases  identified,  that  produced  by  the  Trichoderma  appears  to  be  less  fatal  than 
the  other  two,  as  is  indicated  by  the  following  laboratory  notes : 

Sept«mber  28,  dead  chinch-bugs,  showing  no  sign  externally  of  fungus,  were  taken 
from  the  infection  jars  and  crushed  on  a  glass  slide  in  distilled  water.    Oval  hyphal 


149 

bodies  of  a  fongas  (IHcA<Hi0r»a)  were  found  in  considerable  number.  These  were 
pat  under  a  bell  jar. 

September  29,  some  of  the  hyphal  bodies  had  pat  oat  slender  mycelial  growths, 
others,  in  immense  numbers,  were  multiplying  by  division. 

Oetober  1,  the  hyphal  bodies  were  still  multiplying  by  division.  The  mycelial 
f^Towths  had  become  much  longer,  and  in  some  instances  had  variously  branched. 

October  3,  a  dead  chinch-bug  taken  from  an  infected  field  was  crushed  on  a  glass 
slide  in  distilled  water.  Both  round  and  oval  hyphal  bodies  were  found  in  consid- 
erable numbers.    These  were  put  under  a  bell  jar  to  prevent  drying. 

October  4,  both  round  and  oval  hyphal  bodies  were  multiplying  by  division  and 
were  putting  out  mycelial  growths. 

October  5,  fresh  chinch-bugs  from  an  uninfected  field  were  immersed  in  the  liquid 
containing  the  above  fangi,  and  were  put  in  a  new  jar  with  young  com  plants. 

To  Mr.  Biley's  question  as  to  which  of  the  three  diseases  mentioned 
was  most  common  in  destroying  the  bags  in  the  field  experiments,  Mr. 
Sdow  said  that  dnring  the  dry  summer  of  the  present  year  he  thought 
the  bacterial  disease  did  most  of  the  work,  but  in  1889  he  thought 
the  fungous  diseases  were  most  destructive. 

lir.  Biley  thought  the  fact  that  Mr.  Snow  had  been  able  to  carry 
healthy  bugs  through  the  season  without  infection  in  the  same  room 
with  diseased  bugs  was  rather  a  discouraging  one,  as  it  would  indicate 
either  that  the  germs  were  easily  kept  from  reaching  the  bugs  or  that 
they  were  not  carried  long  distances.  Close  proximity  to,  or  actual 
contact  with  diseased  individuals,  if  necessary,  would  materially  lessen 
tiie  value  of  their  use  in  the  field,  while  the  evidence  of  farmers'  experi- 
ence in  the  field  needed  very  careful  weighing,  because  of  the  possibilities 
of  error. 

Mr.  Snow  said  it  had  been  found  by  his  experiments  that  the  dis- 
eases would  spread  over  large  fields  and  destroy  nearly  all  the  bugs 
within  10  or  12  days  after  the  diseased  bugs  had  been  introduced,  and 
that  the  exi>ense  was  very  slight. 

Mr.  Webster  stated  that  it  had  been  his  experience  that  the  spread 
of  the  Entomophthora  was  entirely  dependent  upon  proper  atmospheric 
conditions,  and  that  he  thought  the  disease  might  be  continued  from 
year  to  year  by  massing  the  bugs  on  small  patches  of  some  favorite 
food  plant  or  millet  where  they  are  to  be  infected  and  destroyed  and 
then  to  grow  upon  this  ground  the  next  year  some  crop  to  which  the 
bugs  are  partial.  In  this  manner  the  bugs  the  following  year  accumu- 
late on  the  ground  where  the  germs  are  most  abundant,  and  most 
favorable  natural  conditions  would  be  offered  for  starting  the  disease 
when  proper  atmospheric  conditions  were  present.  He  did  not  think 
actual  contact  necessary  for  the  communication  of  the  fungous  diseases, 
neither  did  he  think  that  corn  fields  present  favorable  situations  for 
the  spread  of  the  infection. 

Mr.  Snow  thought  none  of  the  germs  would  live  over  winter  under 
ordinary  outdoor  conditions,  but  only  in  protected  situations,  and  it 
was  his  opinion  that  such  an  attempt  as  Mr.  Webster  proi^osed,  to  carry 
the  germs  over  firom  one  season  to  another,  would  not  succeed.    His 
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own  experiments  had  shown  that  the  diseases  can  be  kept  alive  in  the 
laboratory  through  the  winter  and  sent  out  the  next  season  on  demand, 
as  explained  in  his  paper. 

Mr.  Cook  stated  that  fonl  brood  was  readily  carried  over  winter  in  a 
bee-hive,  and  he  thought  it  not  unlikely  that  the  chinch-bug  diseases 
might  be  carried  over  in  the  same  way. 

Mr.  Fletcher  thought  that  where  the  disease  has  been  it  is  liable  to 
appear  again  when  proper  conditions  are  present. 

On  motion  of  Mr.  Harvey  the  committee  tendered  Mr.  Snow  a  vote 
of  thanks  for  his  interesting  and  valuable  paper. 

Mr.  Smith  moved  that  the  paper  and  discussions  of  the  committee  be 
sent  to  Insect  Life  for  publication.    The  motion  prevailed. 

The  committee  adjourned. 


THE  PERMANENT  COMMITTEE  ON  HORTICULTURE. 


This  committee  was  represented  by  ten  workers,  viz :  Alwood  of  Vir- 
ginia,  Burrill  of  Illinois,  Goft'of  Wisconsin,  Green  of  Oliio,  Lyon  of 
Michigan  (representing  the  Division  of  Pomology,  U.  8.  Department 
of  Agricnltnre),  McCluer  of  Illinois,  Massey  of  North  Carolina,  Taft 
of  Michigan,  Troop  of  Indiana,  and  Waldron  of  North  Dakota. 

Methods  of  note  taking  were  discussed.  The  tabular  system  with 
blanks  for  special  columns  and  remarks  seemed  most  satisfactory. 

It  was  agreed  that  varieties  are  tested  for  the  benefit  of  the  public 
and  not  for  the  introducers.  Variety  testing  is  necessary,  but  should 
not  end  with  simply  ascertaining  what  particular  variety  is  earliest, 
or  most  productive,  or  keeps  best.  The  information  secured  in  variety 
testing  shonld  lead  to  the  development  of  superior  varieties  at  our 
experiment  stations  or  it  does  not  fulfill  its  whole  mission.  Especially 
shonld  our  experiment  station  horticulturists  pursue  the  most  advanced 
kinds  of  plant  breeding,  as,  for  example,  the  development  of  disease- 
resisting  varieties  and  the  securing  of  crosses  with  reference  to  acquir- 
ing special  qualities  now  wanting ;  in  other  words,  the  kind  of  plant 
breeding  that  the  ordinary  seed  grower  does  not  undertake. 

Mr.  McGluer  gave  an  interesting  and  instructive  account  of  some 
experiments  in  crossing  corn. 

Mr.  Waldron  mentioned  several  of  the  promising  wild  fruits  of  North 
Dakota. 

Mr.  Goff  explained  a  very  concise  and  clear  method  of  reporting  the 
yields  of  small  fruits  and  other  crops  in  which  the  harvesting  is 
necessarily  done  at  frequent  intervals.  This  method  is  shown  in  the 
accompanying  illustration:  The  dates  of  the  various  pickings  are 
recorded  at  the  left  and  the  names  of  the  varieties  are  written  at  the  top 
of  the  broad  vertical  columns.  The  narrow  columns  within  the  broad 
columns  represent  units  of  measurement.  The  yield  of  each  variety  at 
each  picking  is  counted  from  the  left  side  of  the  broad  column,  each 
vertical  line  representing  one  quart,  pound,  or  bushel,  as  the  case  may 
be.  The  comparative  maximum  yield  of  the  different  varieties  is 
shown  by  the  width  of  the  broad  columns.  The  relative  earliness  or 
lateness  appear  clearly  by  glancing  across  the  top  or  bottom  of  the 
diagram,  while  the  length  of  time  the  variety  continues  in  bearing 
appears  from  the  total  length  of  the  yield  line. 

The  election  of  oflBcers  resulted  in  the  choice  of  Mr.  E.  S.  Goflf,  of 
Wisconsin,  as  chairman,  and  Mr.  W.  J.  Green,  of  Ohio,  as  secretary. 

Members  were  urged  to  prepare  and  forward  papers  for  the  next 
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meeting,  withoat  waiting  to  ascertain  if  their  presence  would  be  pos- 
sible. 

The  report  of  the  committee  on  reform  of  vegetable  nomenclatare 
was  read  in  the  general  session  by  Mr.  Qo%  and  a  paper  on  methods 
of  work  in  variety  testing  was  read  by  Mr*  Oreen. 
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LEHER  OF  TRANSMIHAL 


U.  S.  Department  of  Agriculture, 

Office  of  Experiment  Stations, 

December  22^  1S91. 
Sir:  I  have  the  honor  to  transmit  herewith  for  publication  Experi- 
ment Station  Bulletin  No.  7  of  this  Office,  contiiining  the  proceedings  of 
the  fifth  annual  convention  of  the  Association  of  American  Agricultural 
Colleges  and  Experiment  Stations,  held  at  Washington,  D.  O.,  August 
12-18, 1891.  The  lectures  delivered  by  Mr.  R.  Warington,  F.  R.  S.,  of 
Rothamsted,  England,  are  printed  in  separate  form  as  Experiment  Sta- 
tion Bulletin  No.  8.  The  stenographic  report  of  this  meeting  was  made 
by  Mr.  Talma  Drew,  official  stenograi)her  of  this  Department,  who  also 
largely  assisted  in  the  editing. 
Very  respectfully, 

A.  W.  Harris, 

Director, 
Hon.  J.  M.  Rusk, 

Secretary  of  Agriculture* 


CONSTITUTION 

OF  THE 

iSSOCUTION  OF  AMERICAN  AfiRICULTCRAL  COLLEGES  AND  EXPERIMENT  STATIONS. 


NAME. 

This  Association  shall  be  called  The  Association  of  American  Agricultural  Colleges 
and  Experiment  Stations. 

OBJECT. 

The  object  of  this  Association  shall  be  the  consideration  and  discussion  of  all  ques- 
tions pertaining  to  the  Hucces«ful  progress  and  administration  of  the  colleges  and 
stations  included  in  the  Association. 

BCEMBEBSHIP. 

At  any  regularly  called  meeting  of  the  Ajssociation  each  college  established  under 
the  act  of  Congress  approved  July  2,  1862,  and  each  experiment  station  established 
under  State  or  Congressional  authority,  the  United  States  Department  of  Agricul- 
ture, and  the  Office  of  Experiment  Stations  of  the  United  States  Department  of  Agri- 
culture shall  be  entitled  to  one  delegate.  The  same  delegate  may  represent  both  a 
college  and  an  experiment  station,  and  may  take  pai*t  in  the  proceedings  of  the  sec- 
tions proper  to  either  or  both,  but  no  delegate  shall  cast  more  than  one  vote  either 
in  a  section  or  in  convention.  Other  institutions  engaged  in  experimental  work  in 
the  interest  of  agriculture  may  be  admitted  to  representation  in  this  Association  by 
a  majority  vote  at  any  regular  meeting  of  the  Association. 

Any  person  engaged  in  agriculture,  who  shall  attend  the  conventions  of  this  Asso- 
ciation, not  as  a  delegate,  may,  by  vote  of  the  convention,  be  admitted  to  all  the 
privileges  of  the  floor,  except  the  right  to  vote. 

OFFICERS. 

The  officers  of  this  Association  shall  be  a  president,  five  vice  presidents,  and  a  sec- 
retary, who  shall  act  as  treasurer.  They  shall  be  chosen  by  ballot  and  shall  perform 
the  duties  which  usually  devolve  upon  such  officers.  They  shall  hold  office  from  the 
close  of  the  meeting  at  which  they  were  elected  and  until  their  successors  shall  be 
elected. 

The  president,  secretary,  and  five  persons  to  be  chosen  by  the  Association  shall 
constitute  an  executive  committee,  which  shall  elect  its  own  chairman. 

The  executive  committee  shall  determine  the  time  and  place  of  the  meetings  of  the 
Association ;  shall  issue  its  call  for  said  meetings,  stating  the  general  purpose  thereof, 
notices  than  30  days  before  the  date  at  which  they  shall  be  held;  shall  provide  a 
well-prepared  order  of  business  and  program  of  exercises  for  such  meetings;  and 
■haU  make  seasonable  issue  of  said  programs. 
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It  shall  be  ih«  dnty  of  each  institntion  included  in  this  Association  to  present  at 
each  re^larly  called  meeting  a  brief  report  of  the  work  and  progress  of  said  insti- 
tntion,  and  snoh  report  shall  be  called  for  in  the  regular  order  of  business. 

The  exeoutiye  committee  shall  be  charged  with  the  general  arrangement  and  con- 
duct of  the  meetings  called  by  it,  at  which  meetings,  before  adjournment,  a  new- 
executive  committee  shall  be  chosen. 

SECTIONS. 

The  Association  shall  be  organized  into  sections  upon  the  several  clasBes  of  special 
subjects,  the  consideration  of  which  shall  become  desirable.  Each  institution  rei>- 
resented  in  the  Association  shall  be  entitled  to  representation  in  each  section  bj  one 
delegate.  Each  section  shall  nominate  to  the  convention  a  chairman,  to  hold  office 
until  the  close  of  the  next  convention.  Each  chairman  shall  present  at  the  first  gen- 
eral session  of  the  convention  a  report  of  progress  in  his  subject  during  the  preceding 
year,  together  with  any  other  facts  connected  therewith  which  he  may  deem  of 
interest.  Such  reports  shall  not  exceed  15  minutes  in  length.  The  annual  address 
of  the  president  of  the  Association  shall  be  given  upon  the  evening  of  the  same  day. 
Provision  shall  be  made  in  the  program  for  meetings  of  each  of  the  sections,  either 
simultaneously  or  consecutively,  as  the  executive  committee  shall  determine.  At 
least  two  sections  shall  each  year  present  in  general  sessions  of  the  convention  a  por- 
tion of  the  subjects  coming  before  them.  The  sections  to  thus  report  shall  be  desig- 
nated by  the  executive  committee,  and  general  notice  of  the  selection  shall  be  given 
at  least  3  months  in  advance.  There  shall  be  sections  on  agriculture,  on  botany, 
on  chemistry,  on  college  work,  on  entomology,  and  on  horticulture,  and  the  execu- 
tive committee,  upon  request  of  any  five  institutions  represented  in  the  Associa- 
tion, shall  provide  for  the  organization  of  new  sections  at  any  convention. 

AMKNDMSNTS. 

This  constitution  may  be  amended  at  any  regularly  called  meeting  by  a  vote  of 
two  thirds  of  the  delegates  present. 

bui.es  of  order. 

(1)  The  executive  committee  shall  be  charged  with  the  order  of  business,  subject 
to  special  action  of  the  convention,  and  this  committ<^e  may  report  at  any  time. 

(2)  All  business  or  topics  proposed  for  discussion  and  all  resolutions  submitted  for 
consideration  of  the  convention  shall  be  read  and  tlien  referred,  without  debate,  to 
the  executive  committee,  to  be  assigned  positions  on  tlie  program. 

(3)  Speakers  invite<l  to  open  discussions  shall  be  entitled  to  20  minut^  each. 

(4)  In  general  discussions  the  10-minute  rule  shall  be  euforee<l. 

(5)  No  speaker  shall  be  recognized  a  second  time  on  any  one  subject  while  any  del- 
egate who  has  not  spoken  thereon  desires  to  do  so. 

(6)  The  h*>urs  of  meeting  and  adjournment  adopted  with  the  general  prog^ram 
shall  be  closely  observed,  unless  changed  by  a  two  thirds  vote  oi  delegates  present. 

(7)  The  presiding  officer  shall  enforce  the  parliamentary  rules  usual  in  such  assem- 
blies and  not  inconsistent  with  the  foregoing. 


OFFICERS  OF  THE  ASSOCIATION. 


[ELBOTED  AT  OHAMPAION,  ILLINOIS,  NOVEMBER,  1890, 

President^ 
H.  H.  Gk>OD£LL  of  Massachusetts. 

Vice  Presidentfi, 
0.  Ci.iTK  of  Michigan,  J.  W.  Sanborn  of  Utah, 

A.  Q.  HoLLADAY  of  North  Carolina,  I.  P.  Robkrts  of  NeV  York, 

E.  D.  Porter  of  Missouri. 

Secretary  and  Treasurer, 
M.  A.  ScovELL  of  Kentucky. 

Executive  Committee, 
The  President,  the  Secretary, 
H.  E.  Alvord  of  Maryland,  M.  C.  Ferxald  of  Maine, 

J.  H.  Smart  of  Indiana,  J,  A.  Myers  of  West  Virginia, 

W.  M.  Hays  of  Minnesota. 

Chairmen  of  Sections, 
A^icnlture,  C,  8.  Plumb  of  Indiana;        College  Work,  G.  W.  Atherton  of  Penn- 
sylvania ; 
Botany,  B.  D.  Halsted  of  New  Jersey;     Entomology,  A.  J.  Cook  of  Michigan; 
Chemistry,  A.  T.  Neale  of  Delaware;        Horticulture,  E.  S.  Goff  of  Wisconsin. 


ELECTED  AT  WASHINGTON,  D.  C,  AUGUST,  1891. 

PreHdenty 

W.  L.  Broun  of  Alahama. 

Vice  Presidents, 

C.  W.  Dabnky,  jr.,  of  Tennessee,  H.  E.  Stockbrtdge  of  North  Dakota, 

J.  W.  NiCUoLSON  of  Louisiana.  F.  E.  Emery  of  North  Carolina, 

W.  H.  Jordan  of  Maine. 

Secretary  and  Treasurer, 
M.  A.  ScovELL  of  Kentucky. 

Executive  Committee, 

The  President,  the  Secretary, 
H  E.  Alvord  of  Maryland,  J.  A.  Myers  of  West  Virginia, 

H.  H.  GoODELL  of  Massachusetts,  W    Frear  of  Pennsylvania, 

A.  T.  Neale  of  Delaware. 
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Chairmen  of  Section$, 

Agriculture,  C.L.INGRR80LL  of  Nebraska;  College  Work,  E.  M.  Tubnkr  of  West 

Virginia ; 
Botany,  G.  F.  Atkinson  of  Alabama;        Entomology,  L.  Bruner  of  Nebraska; 
Chemistry,  M.  A.  Scovbll  of  Kentucky;  Horticulture,  £.  A.Popsnob  of  Kansas; 

Secretaries  of  Sectiane, 

Agriculture,  T.F.Hunt  of  Pennsylvania;    College  Work,  H.  E.    Stockbridoe   of 

North  Dakota; 
Botany,  L.  H.  Pammel  of  Iowa;  Entomology,  F.  M.  Webster  of  Ohio; 

Chemistry,  H.  H.  Harrington  of  Texas;  Horticulture,  T.  L.  Brunk  of  Maryland. 


CALL  FOR  THE  CONVENTION. 


Association  of  Amebican  AaBiciiLTURAL 

Colleges  and  Experiment  Stations, 
Office  of  the  executive  committee, 

College  Pa/rJcy  Marylcmd^  July  i,  1S91. 
By  authority  of  the  executive  committee,  a  delegate  convention  of 
this  Association  is  hereby  called  to  meet  at  the  Columbian  University, 
Washington,  D.  C,  on  Wednesday,  August  12, 1891,  at  10  a.  m. 

In  accordance  with  the  requirements  of  the  constitution,  the  sections 
on  agriculture  and  on  entomol6gy  are  hereby  designated  to  present 
a  portion  of  the  subjects  coming  before  them  in  the  general  sessions 
of  tiie  convention. 

The  chairmen  of  the  several  sections  will  each  be  called  upon  for  a 
report  of  progress,  not  to  exceed  15  minutes  in  length,  on  Wednesday, 
the  first  day  of  general  sessions. 

The  first  course  of  lectures  in  America  under  the  Eothamsted  trust, 
established  by  Sir  John  Bennet  Lawes,  Bart.,  to  be  delivered  by  Mr. 
B.  Warington,  F.  E.  S.,  chemist  and  accredited  representive  of  Eotham- 
sted, under  the  auspices  of  this  Association  and  upon  its  special  invita- 
tion, will  constitute  the  prominent  feature  of  this  convention.  No  other 
niatter  will  be  allowed  to  conflict  with  the  assignments  for  these  six 
lectures,  and  other  scientific  associations  meeting  in  Washington  on 
some  of  the  days  named  have  arranged  their  work  so  as  to  allow  all 
their  memb^s  to  attend  these  lectures. 

All  delegates  and  others  intending  to  attend  this  convention  are 
iirged  to  apply  to  Prof.  M.  Baker,  local  secretary  of  the  American 
Association  for  the  Advancement  of  Science,  Washington,  D.  C,  for 
acircolar  announcing  the  August  meeting  of  the  American  Association 
for  the  Advancement  of  Science  and  the  other  scientific  bodies  meeting 
in  Washington  about  the  same  time.  Many  advantages  will  be  derived 
from  at  once  joining  the  American  Association  for  the  Advancement 
of  Science.  The  Association  of  Official  Agricultural  Chemists  meets 
August  13, 14,  and  16.  The  Society  for  the  Promotion  of  Agricultural 
Science  meets  August  17  and  18.  For  botanical,  chemical,  and  entomo- 
logical meetings,  see  the  circular  mentioned. 
For  the  executive  committee, 

Henby  B.  Alvobd, 

Chairmcm, 
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PROGRAMS. 


All  seasions  will  be  held  at  the  Columbian  University,  sontheast  comer  Fifteenth 

and  H  streets. 

ASSIGNMENT  OF  ROOMS. 

All  general  sessions  and  evening  lectares  in  the  law  lecture  room,  No.  12,  first 
floor. 

Sectional  meetings  on  the  second  floor:  Section  on  botany  in  room  No.  18,  rcc- 
tion  on  entomology  in  room  No.  15,  section  on  horticulture  iu  room  No.  14,  section  on 
college  work  in  room  No.  17. 

Sectional  meetings  on  the  third  floor:  Section  on  agriculture  in  room  No.  31  (the 
chemical  lecture  room),  section  on  chemistry  in  room  No.  28. 

Hours  for  meetings:  9  a  m.,  2  p. m.,  and  8  p'.  m. 

SPECIAL  NOTICE. 

The  chairmen  and  secretaries  of  sections  are  requested  to  hand  to  the  secretary  of 
the  Association,  in  ailvance,  written  annouucements  of  the  set'tion  meetings  from 
day  to  day.  Also  to  preserve  such  records  of  the  section  meetings  as  will  serve  for 
a  correct  journal  of  their  proceedings. 

Wednesday,  August  12,  1891. 

10  a,  w. — General  session.  Organization  and  reports  of  committees ;  report*  fmm 
the  chairmen  of  sections. 

Sp.m. — General  session.  Report*  concluded  and  discussions  on  these  questions: 
(a)  Is  it  dasirable  to  have  a  collective  exhibit  of  the  agricultural  colleges  in  the 
agricultural  building  of  the  World's  Columbian  Exposition?  {h)  What  roop<'ra- 
tion  is  desirable  between  the  colleges  and  stations  and  the  Weather  Bureau  of  the 
Department  of  Agriculture  T  (c)  Shall  this  convention  hold  an  adjourned  session 
at  some  other  place  the  present  year  T 

8p,  m. — Opening  address  by  the  president  of  the  Association,  H.  H.  (loodell,  LL.  D., 
president  Massachusetts  Agricultural  College.  First  lecture  of  the  Kothamsted 
course,  by  R.  Warington,  F.  R.  S.,  vice  president  Chemical  Society  of  England; 
subject,  The  Rothamsted  Experimental  Station,  illustrated  with  lantern. 

Thursday,  August  13. 

9  a.m.  and  IS  p.  m, — Meetings  of  the  sections  on  agriculture  and  botany,  and  others 
if  desired,  excepting  the  section  on  chemistry. 

8 p.  m. — General  session  for  business,  not  to  exceed  1  hour.  Second  Rothamstetl 
lecture,  subject.  The  Circumstances  which  Determine  the  Rise  and  Fall  of  Nitrog- 
enous Matter  in  the  Soil. 

Friday,  August  14. 

9  a.  m.  and  g  p,  m. — Meetings  of  the  sections  on  horticulture  and  college  work,  and 
others  if  desired,  excepting  the  section  on  chemistry. 

8  p.  m, — General  session,  not  to  exceed  1  hour.  Subjects  presented  f^om  the  sec- 
tion on  agriculture.  Third  Rothamsted  lecture,  subject,  Nitrification,  illustrated. 
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Saturday,  August  15. 

Pa.  m.— Meeting  of  section  on  entomology,  and  other  sections  if  desired. 
Sp.  M. — General  session.    Election  of  officers  and  other  business.    Fonrth  Rotham- 
sted  lecture,  subject^  Nitrification  and  Denitrification,  illustrated  with  lantern. 

MoKDAY,  August  17. 

8p, ». — General  session.  Subjects  from  the  section  on  entomology.  Fifth  Roth- 
amsted  lecture,  subject,  Nitrification  of  Soils  and  Manures,  with  diagrams. 

Tuesday,  August  18. 

8  p.  m. — General  session.  Final  business  from  the  sections.  Sixth  Rotbamsted 
lecture,  subject,  Drainage  and  Well  Waters.    Closing  business.    Adjournment. 

SECTION  ON  AGRICULTURE. 
C.  8.  PLU3fB,  Chairman.  C.  E.  Thorne,  Secretary. 

(1)  How  may  fiber  plants  be  studied  to  best  advantage  f  C.  D.  Smith  of  Min- 
nesota. 

(2)  How  many  cattle  should  be  used  in  a  feeding  experiment  T  F.  A.  GuUey  of 
Arizona. 

(3)  Phynical  conditions  surrounding  animals  in  experimental  feeding,  especially  as 
related  to  stalls  and  mangers,  W.  A.  Henry  of  Witjconsin. 

(4)  Model  cooperative  plat  work,  W.  P.  Brooks  of  Massachusetts. 

(5)  How  can  the  results  of  work  be  most  successfully  presented  to  the  farmer  T  I. 
P.  Roberts  of  New  York. 

(6)  Experimental  work  of  importance  to  coast  line  States,  as  afiected  by  maritime 
conditions,  C.  O.  Flagg  of  Rhode  Island. 

(7)  Soil  features  that  should  be  recognized  in  all  plat  work,  M.  Whitney,  of 
Maryland. 

(8)  The  relation  of  teaching  to  experiinental  work,  G.  E.  Morrow  of  Illinois,  H. 
£.  Alvord  of  Maryland,  and  J.  S.  Newman  of  Alabama. 

(9)  Implement  tents  and  use  of  the  dynamometer,  J.  W.  Sanborn  of  Utah. 

(10)  What  should  h^^  the  duties  of  a  station  agriculturist  f    For  open  discussion. 
(U)  State  soil  surveys,  how  far  are  they  practicable  and  how  should  they  be  con- 
ducted?   E.  W.  Hilgard  of  California  and  M.  Whitney  of  Maryland. 

(12)  Variety  testing  in  cereals,  how  can  it  be  rendered  more  decisive f  C.  L. 
Ingersoll  of  Nebraska  and  J.  F.  Hickman  of  Ohio. 

No  other  sectional  program  has  been  received  in  time  to  distribute  before  the 
convention. 


LIST  OF  DELEGATES  AND  VISITORS  IN  AHENDANCE 


Tlie  following  is  a  list  of  delegates  and  visitors  in  attendance  as 
finally  reported  by  the  executive  committee,  acting  as  a  committee  on 
credentials: 
Alabama: 

College:  N.  T.  Lupton,*  chemist ;  W.  L.  Broun,  president.    Station  (Anbnm) :  G. 
F.Atkinson/  biologist;  J.  T.  Anderson,  assistant  chemist;  J.  F.  Wilkinson, 
assistant  chemist. 
Arizona: 

College:  C.  B.  CoUingwood,*  chemist.    Station:  F.  A.  GnUey,*  director. 
Arkanaaa: 

Station:  G.  L.  Teller,* chemist. 
California: 

Station:  E.  W.  Hilgard,*  director. 

Colorado: 

College:  W.J.  Quick,*  agriculturist;  R.  A.  Southworth,  board  of  agriculture. 
Station :  C.  S.  Crandall,  botanist  and  horticulturist. 
Connecticat : 

Sheffield  School:  W.H.  Brewer,*  professer  of  agriculture.    State  Station:  E.  H. 
Jenkins,*  vice  director;  W.  C.  Sturgis,  mycologist.    Storrs  School :  C.  S.  Phelps,* 
professor  of  agriculture.    Storrs  Station:  C.  D.  Woods,*  chemist. 
Delaware : 

College:  A.  N.  Raub,  *  president;  C.  L.  Penny,  chemist;  G.  A.  Harter,  meteor- 
ologist.   Station:  A.  T.  Neale,*  director;  M.  H.  Beokwith,  horticulturist  and 
entomologist. 
Florida: 

N.  Robinson. 

niinois: 

College:  G.  E.  Morrow,*  professor  of  agriculture.    Station :  E.  H.  Farrington,* 
chemist;  J.  C.  Arthur,  botanist. 

Indiana : 

Station:  C.  S.  Plumb,*  director;  H.  A.  Houston,  chemist. 

Iowa: 

College:  H.  Osborn,*  zoologist  and  entomologist;  G.  E.  Patrick,  chemist;  L. 
H.  Pammel,  botanist. 

Kansas: 

College:  J.  E.  Hessin,*  governing  board.    Station:  E.  A.  Popenoe,*  horticul- 
turist and  entomologist. 

Kentucky : 

College:  H.  Gibson,*  secretary  of  board  of  trustees.    Station:  M.  A.  Scovell,* 
director  and  chemist ;  H.  Garman,  entomologist  and  botanist. 

*  Delegate. 
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Looisiaiia: 

CoUtge:  J.  W.  NicholBon/  president.    StaUan:  W.  C.  Btobbs/  dlreotor;  B.  B. 
R068,  chemist. 


CoUtge:  W.  H.  Jordan/  chemist.    Station:  J.  M.  Bartlett/  chemist. 
Ifaxyland: 

College:  H.E.Alvord/ president;  M.Whitney,  professor  of  soil  physics;  H.  B. 
McDonnell^  agricaltnral  chemist;   E.  W.  Doran^  professor  of  eoology.    Station: 
T.  L.  Bmnky*  horticoltarist;  U.  J.  Patterson,  chemist;  A.  I.  Hay  ward,  agricol- 
torist. 
Maisnnhnfttf : 

CoUogo:  H.  H.  Goodell,*  president. 

Ifichigan: 

ColUgo:  W.  J.  Beal,*  botanist.    Station:  A.  J.  Cook,*  entomologist;   B.  C. 
Kedzie,  ohemiat. 
Ifinneeota: 

CoUege:  D.  N.  Harper,*  agricnltoral  chemist.    Station:  C.  D.  Smith,*  director. 
Ulisisaippi : 

College:  J.  H.  Connell,*  professor  of  agricnltore.     Station:   S.  M.  Tracy,* 
director;  L.  G.  Patterson,  chemist.    Aloom  College:  J.  D.  Bnrrus,*  professor  of 
agricnlture. 
WaaovaA:     . 

CoUege:  E.  D.  Porter,*  professor  of  agricnltnre.  Station,^  J.  W.  Clark, * horti- 
cnltnrist;  H.  J.  Waters,  assistant  agriculturist. 

Nebraska: 

College:  C.  L.  IngersoU,*  professor  of  agriculture.    Station:  H.  H.  Nicholson,* 
director;  L.  Bmner,  entomologist. 
Hew  Hampsbire : 

College:  C.  H.  Pettee,*  dean.  Station:  F.  W.  Morse,*  chemist;  H.  H.  Lamson, 
botanist  and  bacteriologist. 

Hew  Jersey : 

College:  A.  Scott,*  president;  B.  D.  Halsted,  professor  of  botany.    State  Sta- 
tion: £.  B.  Yoorhees,*  chemist;  L.  A.  Voorhees,  chemist;  J.  P.  Street,  chemist. 
College  Station:  J.  B.  Smith,*  entomologist;  C.  S.  Cathcart,  assistant  chemist. 
Hew  Mexico: 

College:  J.  A.  Whitmore,*  trustee.    Station:  A.  E.  Blount,*  agriculturist. 

HewTork: 

CoUege:  I.  P.  Roberts,*  professor  of  agriculture. 

Horth  Carolina : 

College:  F.  E.  Emery,*  professor  of  agriculture;  W.  A.  Withers,  professor  of 
agricultural  chemistry.    Station:  H.  B.  Battle,*  director;  B.  W.  Kilgore,  assist- 
ant chemist;  F.  B.  Carpenter,  i^istant  chemist. 
Horth  Dakota : 

College:  H.  £.  Stockbridge,*  president. 
Ohio: 

CoUege:  W.  H.  Scott,*  president:  W.  R.  Xia^nby,  professor  of  horticulture; 
L.  B.  Wing,  trustee.  Station:  C.  E.  Thome,"  director;  J.  F.  Hickman,  agricul- 
turist; N.  W.  Lord,  professor  of  mining  and  metallurgy;  F.  M.  Webster,  ento- 
mologist. 

Pennsylvania: 

College:  T.  F.  Hunt,*  professor  of  agriculture;  W.  H.  Caldwell,  professor  of 
agriculture.    Station:  H.  P.  Armsby,*  director;  W.  Frear,  chemist. 

*  Delegate. 
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Rhode  Island: 

Statwn:  H.  J.  Wlieeler,*  chemist. 

South  Dakota : 

College:  J.  H.  Shepard,  *  professor  of  chemistry ;  C.  A.  Gary,  Yeterinariau.    iSte- 
tion:  L.  Foster,*  director. 
Tennessee : 

College:  C.  W.  Dabney,  jr.,*  president.    Station:  C.F.  Vandorford,*  agricnl- 
tnrist;  F.  Lamson-Scribner,  director  and  botanist. 

Texas: 

College:  J.  E.  Hollingsworth,*  commissioner  of  agricnlture.     Station:  (3-.  W. 
Cortis,  *  director ;  D.  Adriance,  meteorologist ;  H.  H.  Harrington,  chemist. 
Vermont : 

College:  M.  H.  Buckham/ president.    Station:  W.W.  Cooke,*  director;  L.R, 
Jones,  botanist. 

Virginia : 

College:  W.  B.  Alwood,*  professor  of  horticulture;  C.  Ellis,  veterinarian.    Sta- 
tion:   R.J.  Davidson,*  chemist.     Hampton  Institute:  J ,  W .  Htktch,*  t^gnouituiiat 
and  horticulturist. 
'West  Virginia : 

College:  E.  M.  Turner, *  president.    Station:  J.  A.  Myers,*  director;  D.D.  John- 
son, agriculturist ;  R.  De  Roode,  chemist. 

Wisconsin : 

College:  W.  A.  Henry,*  professor  of  agriculture.    SttUion:  S.  M.  Babcock,* 
chemist. 

Wyoming : 

College:  A.  A.  Johnson,*  president. 

U.  8.  Department  of  Agriculture : 

E.  Willits,*  Assistant  Secretary;  H.  W.  Wiley,   chemist;   A.  L.  Coltoo  and 
A.  G.  McAdie,  Weather  Bureau.     Office  of  Experiment  Stations:  A.  W.  Harris,* 
director;  E.W.Allen,  editor;  W.  H.  Beal,  editor. 
England : 

R.  Warington,  chemist,  Rothamsted. 
Canada,  Guelph,  Ontario : 

College:  J.  Mills,  president ;  J.  Fletcher,  entomologist. 

•  Delegate. 


PROCEEDINGS. 


MoBNiNG  Session,  Wednesday,  August  12,  1891. 

The  convention  was  called  to  order  at  10:30  a.  m.,  in  the  law  lecture 
room  of  the  Columbian  University,  by  President  Goodell. 

The  report  of  the  executive  committee  was  submitted  by  H.  E.  Aivord, 
chairman. 

Rkpobt  ov  the  ExKCunvB  CoMBfrrrBB  for  thb  Nuns  Months  Ending  August 

12, 1891. 

Immediately  after  the  adjoamment  of  the  convention  of  the  Association  at  Cham- 
paign in  November,  1890,  the  executive  committee  were  called  together  and  organized 
by  the  choice  of  H.  E.  Aivord  as  chairman  and  M.  A.  ScoveU  as  secretary. 

This  committee  has  endeavored  to  perform  its  duty  as  defined  by  the  constitution 
ind  the  instructions  of  the  last  convention,  and  having  made  arrangements  for  the 
convention  of  1891,  now  respectfully  presents  the  following  report : 

At  the  time  of  the  Champaign  convention  the  executive  committee  was  obliged  to 
report  that  the  Association  had  heavy  liabilities  for  expenses  necessarily  incurred 
during  the  year  previous,  which  it  was  unable  at  that  time  to  discharge.  Accord- 
ingly the  convention  of  1890  directed  that  every  coUege  eligible  to  membership  in 
the  Asflociatibn  be  requested  to  contribute  $25  to  the  Association  treasury  for  the 
year  1891,  and  every  exx>eriment  station  the  sum  of  $10,  and  that  these  payments  be 
made  prior  to  July  1, 1891.  Notwithstanding  the  fact  that  several  institutions  that 
are  quite  willing  to  accept  whatever  benefits  may  be  derived  from  the  Association 
still  fail  to  contribute  to  its  support  and  the  additional  fact  that  less  than  9 
months  have  elapsed  since  the  adjournment  of  the  last  convention,  the  contributions 
have  been  so  general  and  so  prompt  that  our  energetic  Treasurer  is  able  to  report  aU 
the  old  debts  paid  and  a  good  balance  on  hand.  The  Treasurer's  report  wiU  show 
tiiat  he  received  from  his  predecessor  the  sum  of  $146.52  and  collected  $1,570,  making 
the  total  receipts  $1,716.52.  Of  this  there  has  been  disbursed  the  sum  of  $1,407.03, 
leaving  a  b^ance  of  $309.49  on  hand  at  the  time  of  closing  the  accounts.  Several 
additional  contributions  are  promised  soon  on  this  year's  account.  There  are  some 
unpaid  special  committee  expenses  and  the  expenses  attending  this  convention  to  be 
paid  800D,  but  it  appears  certain  that  the  business  of  the  present  calendar  year  can 
be  closed  and  all  obligations  discharged  without  any  additional  call  for  funds. 

Anticipating  no  extraordinary  expenses  for  the  year  1892,  it  is  recommended  that 
the  present  convention  should  authorize  an  invitation  to  every  institution  eligible 
to  membership  to  contribute  $10  to  the  treasury  of  the  Association  for  the  purpose  of 
defraying  the  necessary  expenses  of  the  year  1892,  and  that  the  same  be  paid  as 
^rly  as  practicable  in  that  year. 

Since  tiie  last  convention  this  committee  has  transacted  a  good  deal  of  business 
with  the  departments  of  the  Government  at  Washington  on  behalf  of  the  Association, 
iome  of  it  being  of  special  importance  to  the  colleges.  It  has  also  assisted  in  pro- 
<^iinng  by  Congressional  appropriation  additional  means  for  the  Office  of  Experiment 
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Stations  of  the  Department  of  Agricoltare,  for  the  speoial  pnrpose  of  facilitating  tlie 
preparation  of  an  index  of  the  literature  of  experimental  agriculture.  Some  matters 
of  importance  are  stUl  pending  at  the  Interior  Department  which  can  be  more 
appropriately  reported  to  the  section  on  college  work. 

During  the  last  9  months  the  committee  has  printed  and  distributed  five 
circulars  of  information,  and  these  have  been  sent  to  all  institutions  eligible  to 
representation  here,  whether  or  not  they  have  sent  delegates  to  the  conventioDS 
heretofore  held  or  assisted  in  the  work  of  the  Association. 

The  resolutions  passed  by  the  Champaign  couTention  as  an  acknowledgment  of 
the  eminent  services  of  Senator  Justin  S.  Morrill  have  been  duly  engrossed,  suitably- 
framed,  and  transmitted  to  the  Senator  at  his  home  in  Vermont.  A  duplicate  has 
been  retained. 

The  Association  at  its  last  convention  directed  that  an  invitation  be  extended  to 
Sir  John  Bennet  Lawes  to  cause  a  series  of  lectures  upon  the  work  at  Rotharosted 
to  be  delivered  in  America  during  the  present  year  by  his  chosen  representative 
and  under  the  auspices  of  this  Association.  This  invitation  was  accepted,  and  Mr. 
R.  Warington,  Fellow  of  the  Royal  Society  of  England  and  vice  president  of  the 
Chemical  Society,  was  designated  to  perform  this  duty.  The  time  and  place  of  this 
convention  was  determined  by  the  committee  mainly  with  reference  to  accommo- 
dating the  delegate  from  Rothamsted  and  securing  favorable  conditions  for  the 
delivery  of  this  first  course  of  lectures  in  America  by  one  of  the  principal  partici- 
pants in  the  famous  work  of  Lawes  and  Gilbert. 

No  duty  performed  by  the  present  executive  committee  during  its  existence  has 
been  found  so  perplexing  as  the  decision  as  to  the  time  and  place  for  holding  this 
convention.  Although  the  constitution  gives  the  committee  fall  power  over  this 
subject  and  the  last  convention  by  most  considerate  action  refrained  from  giving 
instructions  in  the  premises,  it  has  been  the  desire  and  purpose  of  the  committee  to 
respect  the  views  and  preferences  of  all  likely  to  be  delegates  or  in  attendance,  as 
far  as  practicable,  and  at  the  sam*  time  to  serve  the  general  interests  of  the  Associ- 
ation. The  committee  fully  appreciates  the  fact  that  at  the  Champaign  convention  a 
proposition^  emanating  from  the  former  executive  committee,  to  hold  the  convention 
for  1891  in  this  city  the  present  month  was  discussed,  and  developed  decided  opposi- 
tion, and  although  no  action  was  reached,  it  was  apparent  that  the  objections  were 
shared  in  by  many  of  the  delegates  then  present.  A  declaration  on  the  subject  was 
prevented  by  the  courteous  reference  of  the  whole  matter  to  this  committee. 

It  is  therefore  due  to  the  persons  now  present  and  to  those  who  hope  to  attend 
this  year's  convention  but  are  unable  to  be  here  at  this  time,  and  to  the  members  of 
the  executive  committee,  individually  and  collectively,  to  declare  that  until  some 
time  after  the  Champaign  convention  there  was  no  thought  of  holding  the  conven- 
tion of  1891  before  the  middle  of  November,  or  of  locating  it  in  Washington.  Subse- 
quent events  presented  the  subject  to  the  committee  in  such  form  that  the  whole 
question  was  discussed  anew,  with  a  view  to  the  best  interests  of  the  Association. 
The  consideration  of  the  subject  by  the  committee  began  in  April  and  was  carried 
on  most  earnestly  and  conscientiously  for  over  2  months,  resulting  in  a  a  practi- 
cally unanimous  decision,  as  announced  on  July  1.  This  prevented  designating  the 
two  sections  to  ''  present  in  general  sessions  of  the  convention  a  portion  of  the  6ub> 
jects  coming  before  them"  and  the  "general  notice"  of  this  selection  3  months 
in  advance,  as  the  early  date  finally  selected  for  the  convention  had  not  been  con- 
templated. The  committee  therefore  gave  this  notice  at  the  time  of  the  first  gen- 
eral announcement  regarding  this  convention,  which  was  fully.6'weeks  ago.  This 
whole  subject  has  caused  the  committee  so  much  anxiety  that  a  full  statement  was 
deemed  desirable ;  and  it  may  properly  be  added  that  in  the  decision  reached  nearly 
every  member  of  the  committee  acted  at  variance  with  his  personal  preferences  as  to 
either  time  or  place,  or  both,  and  exercised  his  judgment  as  to  his  duty  in  the 
premisea. 
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By  law  of  Congress  aimaal  reports  are  now  required  from  nearly  all  the  institu- 
tions at  any  time  participating  in  tbe  Association,  and  a  general  interchange  is 
made  of  these  reports.  The  time  of  the  convention  is  fully  occupied,  and  the  annual 
record  is  already  a  substantial  pamphlet,  making  its  publication  a  serious  matter. 
It  is  therefore  recommended  that  the  provision  of  the  constitution  of  this  Associa- 
tion be  repealed  which  requires  a  "  brief  report  of  the  work  and  progress"  of  every 
institution  represented  at  every  convention  to  be  presented,  and  time  provided  for 
such  reports  in  the  regular  order  of  business.  It  might  also  be  well  to  assign  to  a 
committee  the  duty  of  scrutinizing  the  constitution  as  a  whole,  with  a  view  to 
removing  some  uncertainties  which  have  resulted  from  repeated  amendments. 

The  committee  formally  submits  to  the  convention  the  program  prepared  for  this 
meeting  and  asks  ita  confirmation,  with  the  hope  that  few  changes  will  be  found 
necessary.    It  also  recommends  the  adoption  of  the  rules  of  order  which  have  gov- 
erned former  conventions  of  this  Association,  and  that  this  committee  be  authorized, 
.  as  heretofore,  to  receive  all  credentials  and  prepare  the  official  roll  of  delegates. 

Respectfully  submitted,  for  the  executive  committee, 

Henry  E.  Alvord, 

Chairman, 

The  rex><>r^  ^^  *h®  executive  committee  was  adopted. 

The  President  called  for  tke  report  of  the  chairman  of  the  section  on 
agriculture,  the  Treasurer,  whose  report  was  in  order,  being  temporarily 
absent  from  the  room. 

Mr.  Morrow  stated  that  Mr.  Plumb,  chairman  of  the  section  on  agri- 
culture, was  also  absent. 

Mr.  Halsted,  chairman  of  the  section  on  botany,  presented  the  fol- 
lowing report: 

Report  of  the  Section  on  Botany. 

fhe  present  season  is  one  of  unusual  activity  among  the  station  botanists.  While 
several  stations  have  newly  been  established  and  botanists  appointed,  thus  enlarg- 
ing the  corps  and  its  field  of  labors,  it  is  to  the  older  stations  that  we  must  look  for 
present  substantial  results.  Three  weeks  ago,  as  soon  as  it  was  learned  that  this 
Association  would  hold  an  August  meeting,  a^  letter  was  sent  to  each  of  the  station 
botanists  asking  for  the  leading  facts,  in  brief,  that  had  been  determined  during  the 
past  12  months.  From  the  responses  made,  in  the  midst  of  a  season's  work,  this 
report  of  progress  is  condensed  within  the  limit  assigned.  It  has  seemed  best,  at 
the  risk  of  rei»eating  the  subject  matter,  to  touch  briefly  upon  the  leading  results 
obtained  by  the  several  workers,  and  in  the  alphabetical  order  of  their  names. 

Alwood  of  Virginia  has  demonstrated  an  effective  treatment  for  a  leaf  blight  of 
the  apple  and  established  the  fact  that  weak  Bordeaux  mixtures  are  as  effective  for 
gra}>e  rot  as  stronger  ones.  He  has  been  successful  in  the  artificial  pollination  of 
wheat. 

Arthur  of  Indiana  has  shown  that  in  soaking  wheat  to  kill  smut  spores  the  water 
can  be  heated  to  a  considerably  higher  temperature  than  heretofore  thought  safe, 
and  that  this  treatment  while  effective  in  destroying  the  smut  spores,  largely 
increases  the  yield  of  the  grain.  He  has  shown  that  the  copper-sulphate  method  is 
effective  with  oats,  but  detrimental  to  the  yield,  and  that  the  hot-water  method  is 
equally  effective.  Kesults  in  the  method  of  preparing  seed  potatoes  have  been 
obtained  that  may  materially  modify  the  customary  ways  of  planting. 

Atkinson  of  Alabama  has  considered  the  fungous  diseases  of  cotton,  describing 

some  new  species,  and  recommending  methods  of  treatment.    He  finds  Colletotriohuin 

go99]fpii,  South.,  on  leaves  and  stems,  as  well  as  on  the  bolls;  notes  great  injury  to 

the  fig  by  Uredo  fid,  and  gives  suggestions  as  to  spraying  the  trees  to  prevent  it; 
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and  recordR  for  the  first  time  in  the  ITnited  States  Cercospora  bolleana  on  leaves  of  the 
fig.  He  describes  the  natnre  of  **  Oenching'^  in  cotton  and  shows  that  it  is  dne  to 
a  fungus,  a  species  of  Fusarium.  Critical  notes  have  been  published  npon  Erytiphec^ 
of  the  Carolinas  and  Alabama,  including  the  new  species  Microspluera  oalocladophera 
on  Quercus  aquatica, 

Beal  of  Michigan  continues  his  experiments  on  grasses  and  clovers  planned  sev- 
eral years  ago. 

Bessey  of  Nebraska  has  investigated  the  natural  forestry  of  the  State  and  will  soon 
publish  the  results.    He  is  continuing  his  study  of  the  forage  problem  of  the  plains. 

Burrill  of  Illinois  has  ascertaiued  practical  methods  of  exterminating  Canada 
thistles.  These  pests  do  not  seed  in  the  rich  prairie  soil,  but  sprc^ad  by  rootstocks. 
Excellent  results  have  been  obtained  with  the  copper  compounds,  as  fungicides  for 
grape  rot,  apple  scab,  and  potato  blight.  The  latter  is  demonstrated  to  be  a  bacte- 
rial disease.  A  serious  trouble  of  the  blackberry  and  raspberry  has  been  traced  to 
the  twig  blight  of  pears  (Micrococcus  amyloronu).  Studies  are  in  progress  upon  sev- 
eral other  bacterial  diseases.  Puccinia  ruhigo-vcra  has  been  found  living  over  winter 
in  leaves  of  wheat  and  producing  rust  spores,  which  grow  upon  fresh  foliage  in  early 
spring. 

jChester  of  Delaware  while  confining  himself  almost  exclusively  to  treatment  of 
fungous  diseases,  has,  in  connection  with  the  chemist,  reached  important  conclusions 
as  to  the  preparation  of  fungicides,  for  example,  the  use  of  carbonate  of  ammonia 
instead  of  aqua  araraonia,  the  employment  of  glue,  and  the  use  of  a  <louble  hypo- 
phosphite.  It  is  now  too  early  to  report  upon  the  n^any  field  experiments.  A  study 
has  been  made  of  leaf  spot  of  alfalfa,  wheat  scab,  and  rot  of  scarlet  clover. 

Crandall  of  Colorado  is  making  a  botanical  survey  of  the  State  and  is  engaged 
upon  forage  problems. 

Detmers  of  Ohio  is  studying  the  life  history  of  anthracnose  of  the  blackberry 
and  raspberry,  apple  scab,  and  potato  blight,  and  the  value  of  various  fungicides. 
A  State  herbarium  is  being  made. 

Dudley  of  New  York  (Cornell)  has  found  that  the  clover  rust,  prevalent  from  New 
England  to  the  Sierras,  is  chiefly  propagated  in  the  uredo  form,  and  is  carried  over  the 
winter  as  mycelium.  It  was  demonstrated  that  »cidiospores  produce  uredo  spots  and 
therefore  the  jEcidium  of  Trifolium  repens  and  Uramyoes  trifolii  are  stages  of  the  same 
species.  The  rust  spores  germinate  best  at  a  low  temperature.  As  the  second  crop  is 
most  frequently  infested  and  as  this  is  a  valuable  fertilizer  it  may  often  be  well  to 
plow  it  under.  The  ordinary  spores  of  the  quince  blight  (Entomosponum  maculatum) 
winter  on  the  fallen  leaves,  not  on  the  twigs,  and  germinating  in  early  spring  infect 
the  host  directly.    Therefore  all  leaves  should  be  burned  in  autumn. 

Garman  of  Kentucky  shows  that  Bordeaux  mixture  and  eau  celeste  will  check 
the  strawberry  blight.  Salt  and  lime  may  be  used  to  prevent  the  growth  of  the 
broom  rape  but  will  injure  the  host  plant.  Bluestone  is  satisfactory  except  for  its 
expensiveness.  Hot  water  may  be  used  to  kill  the  broom  rape  seed  and  is  benefi- 
cial rather  than  injurious  to  hemp  seed.  Broom  rape  seed  will  retain  its  vitality 
in  the  soU  for  at  least  2  years.  Anthracnose  of  the  grape  can  be  controlled  by  using 
6i  pounds  of  bluestone  and  ^  pounds  of  lime  to  22  gallons  of  water. 

Harvey  of  Maine  in  his  tests  of  germination  of  seeds,  finds  that  a  solution  of 
corrosive  sublimate,  of  a  proper  strength  to  destroy  the  germs  of  mold,  will  not  in- 
jure the  vitality  of  the  treated  seed.     Fungicides  and  weeds  are  receiving  attention. 

Humphrey  of  Massachusetts  has  found  the  true  pycnidial  form  of  the  blaOk  knot 
fungus;  has  identified  the  damping-oft'  fungus  with  that  causing  the  same  trouble 
in  Europe;  and  has  added  new  facts  concerning  the  scab  of  potato,  the  hibernation 
of  cherry  rot  {MofUliafructigenu),  and  the  Peronospor®  of  cucurbits. 

Jones  of  Vermont  during  this  his  first  year  is  experimenting  with  fungicides  upon 
potato  rot,  apple  scab  and  rust,  and  oat  and  com  smut,  but  Ot  is  now  tjoo  early  to 
report  results. 
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Lanjson  of  New  Hampshire  writes  that  his  work  in  the  station  for  the  year  con- 
sists in  collecting  grasses,  weeds,  and  weed  seeds,  and  making  beginnings  in  mycol- 
ogy and  bacteriology. 

McCarthy  of  North  Carolina  besides  preparing  a  hnndred-page  bulletin  upon  best 
agricultural  grasses,  has  given  much  attention  to  field  experiments  with  fungicides. 
The  Bur«^undy  mixture  with  soap  is  superior  to  the  Bordeaux,  and  the  latter  is 
improved  by  adding  a  small  amount  of  glue.  Seed  testing  is  continued  in  coopera- 
tion with  other  stations. 

Mell  of  Alabama  has  made  a  microscopic  study  of  the  cotton  plant  and  is  endeav- 
oring to  improve  its  fiber  and  seed  by  crossing.  The  effect  upon  lumber  of  tapping 
for  renin  i«  hving  investigated.  Wild  grasses  for  grazing  purposes,  and  weeds  are 
receiving  attention. 

Pammel  of  Iowa  during  this  his  first  year  with  the  station  has  published  con- 
iiderable  informa'tion  upon  fungous  diseases  of  Iowa  forage  plants,  including  an 
illustrated  paper  of  some  length  in  a  recent  bulletin  upon  the  treatment  of  these 
troubles,  especially  in  the  orchard  and  garden. 

Scribner  of  Tennessee  has  a  report  upon  the  grasses  of  the  State  nearly  ready  for 
the  press.    The  work  upon  fungous  disease^}  is  being  continued. 

Thaxter  of  Connecticut,  we  regret  to  note,  has  retired  from  distinctively  station 
work,  after  doing  excellent  service  in  economic  mycology.  The  results  of  his  study 
of  onion  smut,  potato  scab,  apple  rust,  and  other  fungous  enemies,  and  means  of 
combating  them  wUl  be  of  permanent  value. 

Tracy  of  Mississippi  is  investigating  the  tomato  blight,  so  destructive  in  his 
State,  and  preparing  a  flora  of  Mississippi. 

A  few  have  not  responded.  Of  these  Kellerman  of  Kansas  is  doubtless  busy  mov- 
ing to  Ohio,  but  his  works  upon  smuts  and  breeding  of  com  will  remain  as  fine 
examples  of  his  many  important  investigations  beyond  the  Missouri.  Buckhout  of 
Pennsylvania  and  some  others  have  full  loads  of  college  work.  Bolley  of  North 
Dakota  and  Wooton  of  New  Mexico  are  new  to  their  respective  fields. 

6.  D.  Halsted, 

Chairman, 

The  rex)ort  was  accepted. 

Mr.  WiLLiTS.  Mr.  Wilber,  the  representative  of  the  Associated  Press, 
is  here  this  moniing  and  wishes  to  obtain  for  general  publication 
abstracts  of  our  proceedings,  addressee,  and  papers.  I  have  just  heard 
in  part  the  rei)ort  read  by  Mr.  Halsted,  and  have  told  Mr.  Wilber  that 
I  should  like  to  have  an  abstract  of  that  paper  sent  out,  a«  it  indicates 
in  a  large  measure  the  general  field  of  experiment  covered.  The  Asso- 
ciatwl  Press  will  deal  generously  with  all  the  associations  in  convention 
here  at  this,  time,  and  will  receive  and  telegraph  as  much  as  a  column 
and  a  half  a  day  if  desired.  In  my  judgment  a  committee  should  be 
apiM>inted  to  furnish  abstracts  of  all  important  papers  and  discussions 
to  the  Associated  Press.  K  the  substance  of  Mr.  Halsted's  paper  can 
be  delivered  to-night  at  Room  72,  Corcoran  Building,  it  will  be  gener- 
ously appreciated. 

The  Secretary.  Mr.  Halsted  tells  me  that  he  will  make  an  abstract 
of  Ids  paper  this  afternoon. 

Mr.  Myers.  I  move  that  a  committee  of  three  be  appointed  to  take 
charge  of  the  work  of  preparing  these  abstracts  for  the  Associated 
Press- 
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Mr.  Alwood.  1  would  like  to  suggest  that  if  we  can  get  each  man 
who  presents  a  paper  to  prepare  an  abstract  of  it  himself  the  work  will 
perhaps  be  done  more  intelligently  than  it  could  be  by  a  committee  of 
which  the  author  is  not  a  member. 

Mr.  Myers.  The  object  of  the  motion  is  to  have  some  central  point 
to  which  these  papers  can  come  to  be  abstracted.  A  few  moments  ago^ 
at  the  suggestion  of  Mr.  Willits,  I  had  a  consultation  with  the  repre- 
sentative of  the  Associated  Press,  who  suggested  that  this  would  be  a 
most  excellent  way  of  accomplishing  the  work.  They  are  very  anx- 
ious to  get  fuU  reports,  and  I  agree  with  Secretary  Willits  in  thinking 
that  these  should  be  furnished  by  our  Association. 

The  motion  was  canied. 

Mr.  Willits.  We  will  send  from  the  Department  of  Agriculture  a 
stenographer  and  typewriter  to  assist  you  in  this  work,  and  will  fa<*ili- 
tate  it  in  eveiy  way  j>os8ible.  Of  course  it  would  be  well  to  let  each 
individual  who  has  a  paper  make  the  abstract  himself  under  the  direc- 
tion of  the  committee,  which  should  simply  act  as  the  central  authority, 
representing  the  Associate<l  Press. 

The  President.  How  shall  the  committee  be  appointed! 

Mr.  Myers.  By  the  Chair. 

The  President.  The  Chair  will  appoint  the  committee  later  on 
(see  p.  24). 

We  will  now  listen  to  the  report  of  the  Secretary  and  Treasurer. 

The  Secretary  and  Treasurer,  Mr.  Scovell,  submitted  his  report. 

The  President.  I  think  it  has  been  usual  to  refer  the  report  of  the 
Treasurer  to  an  auditing  committee. 

Mr.  Frear.  I  move  that  the  report  just  read  be  received  and  referred 
to  an  auditing  committee  of  three,  to  be  appointed  by  the  Chair. 

The  motion  was  carried. 

Mr.  Armsby.  Knowing  sometliing  of  the  difficulty  of  making  these 
collections,  it  seems  to  me  appropriate  that  we  should  return  some 
acknowledgment  to  our  Treasurer  for  liis  efficiency  in  the  matter.  I 
move  that  a  vote  of  thanks  be  extended  to  Mr.  Scovell  for  his  very  effi- 
cient services  as  treasurer. 

The  motion  was  carried. 

The  President.  I  will  appoint  on  the  auditing  committee  Messrs. 
Tracy  of  Mississippi,  Pheli^s  of  Connecticut,  and  Smith  of  Minnesota. 

We  will  now  hear  the  report  of  the  section  on  chemistry. 

Mr.  Neale,  chairman  of  the  section,  presented  the  following  report: 

Rkfort  of  the  Section  on  Chemistry. 

On  the  first  of  July  a  circalar  letter  was  addressed  to  each  station  asking  for  a 
brief  synopsis  of  the  chemical  work  which  had  been  either  attempted  or  completed 
since  the  last  annual  meeting  of  this  Association.  The  replies  indicate  that  forty- 
five  diflereut  subjects  have  been  considered.  For  present  purposes  each  of  these  sub- 
jects may  be  brought  under  some  one  of  the  foUowing  general  classes: 

1.  Detective  duty. 

2.  Agricultural  manufactories. 
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3.  Work  of  inunediate  valae  in  directing  farm  management. 

4.  Deyelopment  of  analytical  methods  and  invention  of  apparatus. 

5.  Investigations  of  interest  cMefly  to  students  and  scientists. 

1.  Detective  diUy, — ^Under  detective  duty  the  aim  has  been  to  classify  lines  of  work 
which  are  carried  ont  by  chemists  for  the  protection  of  the  farmer,  that  is  for  his 
protection  against  fraudulent  practices  in  the  business  world.  The  following  may 
be  cited  as  specific  examples : 

(1)  The  chemical  analyses  of  fertilizers,  condition  powders,  and  similar  secret 
preparations. 

(2)  The  examination  of  fodders  and  feeds. 

(3)  The  detection  of  adulterations  in  dairy  products. 

(4)  Attempts  to  grade  wheat  at  elevators  by  methods  less  objectionable  than  those 
DOW  in  ordinary  use. 

Thirteen  stations  report  that  the  control  of  the  fertilizer  interest  has  been  placed 
in  the  hands  of  their  chemists.  It  is  known  that  in  very  many  instances  the  expenses 
of  snch  work  are  paid  from  State  treasuries,  and  this  subject,  therefore,  would  not 
properly  come  before  this  Association  were  it  not  that  it  covers  a  disputed  field  in 
8ome  sections  of  the  country. 

In  one  case  at  least,  in  order  to  withstand  pressure  exercised  by  a  powerful  inter- 
est, it  was  necessary  to  secure  an  opinion  from  the  office  of  the  Secretary  of  Agricul- 
tnro.  This  opinion  indicates  that  the  expenditure  of  the  national  fund  in  the  sup- 
port of  a  fertilizer  control  already  established  under  State  management,  is  contrary 
to  the  spirit  of  the  Hatch  act. 

Thirteen  stations  also  report  that  attention  is  devoted  to  analyses  of  feeding 
stnfis.  A  method  for  establishing  a  control  system  similar  in  all  respects  to  that 
aheady  established  for  the  fertilizer  trade  was  published  2  years  ago  by  one  labora- 
tory. Present  indications  point  to  an  increased  interest  in  this  question.  One 
director,  in  replying  to  the  circular  letter  of  inquiry,  expressed  his  conviction  that  the 
need  of  such  a  control  in  his  State  is  now  urgent. 

Sixteen  stations  have  devoted  time  to  analyses  of  butter  and  other  dairy  products. 
In  many  instances  this  work  has  been  done  with  higher  aims,  but  in  some  cases  the 
ehemist  has  simply  acted  the  necessary  but  disagreeable  part  of  the  expert  witness 
in  detecting  fraudulent  adulterations. 

Only  one  American  station  reports  that  attention  has  been  given  to  the  question  of 
establishing  better  standards  for  grading  wheat.  This  question  is  not  an  easy  one ; 
it  has  busied  one  of  the  most  active  thinkers  in  Europe  for  12  years  past,  and 
bas  led  by  slow  stages  up  to  the  development  in  his  laboratory  of  a  complete 
flonring  mill,  capable  of  turning  out,  on  a  quantitative  scale,  all  of  the  products  from 
small  samples — say  20  pounds — of  wheat.  Connected  with  it  is  a  bake  oven,  in 
charge  of  trained  chemists  who  have  learned  the  baker's  art  by  practical  experience. 

This  miniature  flouring  mill  and  bakery  have  demonstrated  that  the  laboratory 
tests  used  in  grading  wheat  are  not  true  guides  to  the  value  of  the  flour  for  bread 
making.  Good  milling  varieties  still  have  precedence  over  extremely  productive 
varieties,  a  fact  which  the  farmer  must  regard  in  selecting  his  seed  if  he  would 
escape  the  penalty  when  the  grain  reaches  the  market. 

2.  AgricuUtiral  manufactories. — This  class  includes  those  lines  of  work  in  which 
machinery  or  appliances  are  used  in  reducing  crude  agricultural  products  to  mer- 
chantable forms,  the  duty  of  the  chemist  being  to  determine  the  waste  or  deterior- 
ation in  quality,  due  to  imperfections  in  said  machinery.  It  covers  investigations 
made  (1)  in  sugar  houses,  (2)  in  starch  works,  (3)  in  oil  mills,  (4)  in  wine  cellars, 
(5)  in  creameries,  (6)  in  fiber  works,  (7)  in  tannin  extractors. 

That  a  domestic  sugar  industry  is  regarded  as  extremely  desirable  is  made  evident 
by  the  generosity  shown  by  Congress  in  appropriating  money  for  investigations  and 
arranging  bounties  for  producers.  That  such  an  industry  will  be  established  in  the 
near  future  may  be  foretold  from  the  energy  displayed  North,  South,  East,  and  West 
in  the  study  of  the  maple,  the  tropical  cane,  the  sorghum,  and  the  sugar  beet. 
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The  oil  mills,  the  fiher  and  tannin  works,  the  wine  cellars,  and  the  starch-washing 
plants  are  at  pres<int  of  local  importance.  Generally  speaking,  illustrations  of  each 
may  be  found  in  profitable  operation  somewhere  in  this  country.  Under  such  con- 
ditions the  duty  of  the  chemist  who  si^ks  to  introduce  such  industries  consists  in 
securing  available  information,  demonstrating  its  accuracy,  Aimiliarizing  himself 
with  details,  and  imparting  his  knowledge  to  those  who  can  use  it  to  pecuniary 
advantage. 

3.  Work  of  immediate  value  in  directing  farm  management. — An  underlying  idea  in  this 
classification  is  that  the  question  never  appears  to  be  definitely  answered,  no  matter 
what  degree  of  accuracy  may  have  been  at*^ained  by  the  experimenter.  In  this  fact, 
possibly,  lies  the  value  of  the  tests ;  they  are  suggestive  rather  than  positive.  Illus- 
trations are  offered  as  follows : 

(1)  The  chemical  work  involved  in  soil  tests  with  commercial  fertilizers,  whether 
conducted  on  the  plat  plan  or  on  the  field  scale. 

(2)  Feeding  trials  carried  out  as  object  lessons. 

(3)  Test  of  fodders  and  feeds  regarded  as  new  when  considerecT  locally. 

(4)  The  ordinary  analyses  of  plants  at  different  stages  of  their  growth. 

(5)  Chemical  work  connected  with  the  trials  of  different  breeds  of  milch  cows. 

(6)  The  ordinary  soil  and  water  analyses. 

4.  Development  of  analytical  methods  and  invention  of  apparatus. — Each  station 
devotes  much  time  to  tests  of  new,  more  accurate,  or  more  rapid  methods  of  analysis. 
Those  interested  in  details  are  referred  to  the  annual  reports  of  the  Association  of 
Official  Agricultural  Chemists. 

5.  Investigations  of  interest  chiefly  to  students  and  scteniists. — ^Examples  of  this  classi- 
fication are — 

(1)  Experiments  on  the  digestibility  of  fodders  and  feeds. 

(2)  The  absorption  of  atmospheric  nitrogen. 

(3)  The  isolation  of  the  proteids  of  maize,  oat,  and  flaxseed. 

(4)  Studies  of  the  heat  of  combustion  of  fats  and  carbohydrates. 

While  these  subjects  are  of  interest  particularly  to  those  who  are  busied  with 
methods  and  reasons,  it  is  also  true  that  an  intelligent  and  progressive  class  of 
farmers  is  rapidly  growing  in  this  country — farmers  who  are  even  now  wat-ching 
advances  in  theory  and  hastening  to  put  conclusions  to  practical  tests.  The  eagerness 
for  information  regarding  leguminous  plants,  which  has  developed  since  the  studies 
on  the  absorption  of  atmospheric  nitrogen  were  renewed,  serves  as  an  illustration  of 
that  tendency.  The  space  granted  by  our  leading  agricultural  journals  to  inquiries 
concerning  feeding  standards  and  to  replies  thereto,  serves  as  another  indication  of 
the  spirit  of  the  times. 

It  is  evident  from  this  summary  that  the  ruling  conditions  in  this  country  have 
turned  the  attention  of  chemists  into  relatively  well- worn  paths,  which  the  purely 
chemical  stations  of  continental  Europe  have  been  developing  for  a  quarter  of  a 
century.  Under  proper  management  this  work,  with  modifications,  should  soon  be 
adapted  to  American  wants,  and  then  new  paths  must  be  opened. 

American  stations  are  built  upon  a  broader  foundation  than  are  some  of  those  in 
the  older  countries,  and  with  increased  resources  come  deeper  responsibilities.  For 
instance,  the  stations  of  Europe  in  the  past  aftorded  few  opportunities  for  inter- 
course among  botanists,  entomologists,  horticulturists,  veterinarians,  and  chemists, 
and  very  few  men  working  in  one  field  were  well  informed  as  to  the  methods  and 
results  gained  in  other  fields. 

The  staff  of  nearly  every  station  in  this  country  has  a  representative  of  each  of 
the  sciences,  and  unexcelled  facilities  therefore  exist  for  cooperative  investigations. 
If,  for  example,  specialists  in  the  study  of  animal  nutrition  feel  that  chemistry  has 
been  of  very  little  assistance  to  them  in  untying  their  knotty  problems,  then  the 
time  has  come  for  them  to  define  their  troubles  sharply  and  ask  for  the  attention 
which  their  field  so  well  merits.  If  the  botanist,  busied  in  the  field  of  plant  pathol- 
ogy, finds  that  the  products  of  fungous  or  bacterial  life  are  factors  either  in  causing 
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decay  or  in  checking  it  after  a  certain  stage  has  passed,  he  should  be"*  eager  for  a 
partuorBhip  with  one  trained  in  identifying  chemical  comi)ouudH  and  in  stndying 
c-heniiea]  changes.  If  the  student  of  animal  pathology  is  confronted  with  myste- 
rious tronhles,  he  may  do  well  to  invite  the  myeologiKt  or  bacti^riologist  and  the 
cht'Djist  to  share  his  field.  If  the  horticulturist  wearies  of  present  methods  of  com- 
paring varieties,  and  seeks  more  definite  reasons  for  observed  diflerences  in  any 
given  fruit  or  vegetable,  it  is  not  unreasonable  to  expect  the  chemist  to  furnish 
material  assistance.  This  proposal  was  made  years  ago  to  the  director  of  one  of  the 
leading  German  stations,  but  could  not  be  accepted  then  simply  because  of  lack  of 
facilities  for  the  work. 

To  conclude,  much  of  the  chemical  work  of  the  day  fulfills  the  demands  charac- 
teristic of  new  fields.  As  the  stations  age  and  as  information  among  farmers 
becomes  general  the  present  marked  tendency  toward  cooperative  work  will  become 
more  clearly  defined,  and  the  real  value  of  the  present  organization  of  American 
stations  will  beco^ne  evident. 

A.  T.  Nkale, 

Chairman, 

The  report  was  accepted. 

The  President.  The  report  from  the  section  on  entomology  is  post- 
poned by  request  until  next  Monday.  The  report  from  the  section  on 
horticulture  is  in  order.    Who  is  chairman  of  that  section! 

Mr.  AL WOOD.  Professor  Goff. 

Mr.  Henry.  Professor  Goff  is  not  in  attendance. 

The  President.  The  consideration  of  the  report  will  be  postponed. 
Next  is  the  section  on  college  work,  of  which  Mr.  Atherton  is  chair- 
man.   He  is  not  present. 

Are  there  any  reports  of  committees!  If  not,  the  regular  business 
assigned  for  this  morning,  namely,  reports  of  committees  and  those  of 
chairmen  of  sections,  is  completed. 

Mr.  Alwood.  I  would  like  to  say  that  this  Association  at  its  general 
session  at  Champaign  confirmed  the  selection  of  thre^  members  as 
a  committee  to  attempt  to  secure  standard  sizes  of  connec^tions  and 
fittings  for  nozzles  and  pipe  fixtures  in  spraying  apparatus.  I  was 
appointed  on  that  committee,  with  Mr.  D.  G.  Fairchild  of  Washington, 
D.  C,  and  Mr.  Troop  of  Indiana.  1  have  no  formal  report  to  make,  but 
will  state  for  general  information  that  we  have  succeeded  very  well  in 
interesting  manufacturers  in  the  matter.  I  think  that  by  next  year 
the  best  makers  of  insecticide  machinery  in  this  country  will  make  the 
parts  of  their  apparatus  uniform  in  size  and  interchangeable.  This  is 
a  very  important  point  to  some  of  the  workers. 

Mr.  Alvord.  I  move  that  the  executive  committee  be  authorized  to 
make  up  a  roll  of  the  delegates  and  others  in  attendance  jit  this  (;on 
vention,  and  that  for  this  purpose  the  members  present  hand  in  their 
names  and  the  names  of  their  institutions  to  these<?retary  of  the  Associa- 
tion, together  with  a  statement  as  to  whether  they  are  here  as  delegates 
representing  their  respective  colleges  or  stations.  This  should  be  done 
a8  soon  as  iwssible  in  order  that  we  may  proceed  with  the  enrollment 
and  have  the  list  for  use  during  the  remainder  of  the  day. 

The  motion  was  carried* 
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The  President.  Is  the  committee  appointed  to  prepare  a  collective 
station  exhibit  for  the  World's  Columbian  Exposition  ready  to  report! 

Mr.  Henry.  Dr.  Armsby  is  rewriting  some  parts  of  his  rejwrt.  He 
will  be  prepared  to  report  at  the  afternoon  session. 

The  President.  I  will  appoint  as  the  committee  to  take  charge  of 
the  matter  of  abstracting  the  various  reports,  etc.,  Messrs.  Myers  of 
West  Virginia,  Ilalsted  of  New  Jersey,  and  Roberts  of  New  York. 

At  11 :  30  a.  m.  adjourned  to  2  p.  m. 

Afternoon  Session,  Wednesday,  August  12, 1891. 

The  meeting  was  caUed  to  order  by  Vice  President  Roberts  at  2:20 
p.  m. 

The  Chairman.  President  Goodell  is  detained  at  his  hotel  by  illness, 
and  I  am  informed  that  I  am  first  vice  president,  or  first  on  the  list 
of  the  vice  presidents  present,  and  that  consequently  I  am  to  assume 
the  chair.  1  suppose  that  the  real  reason  for  putting  me  here  is  that  I 
may  be  kept  from  talking  too  much  on  the  floor,  as  I  am  likely  to  do. 

As  I  understand,  the  rei>orts  of  the  sections  on  horticulture  and  ento- 
mology will  not  be  called  for  this  afternoon.  K^ports  of  committees  are 
in  order,  and  I  believe  that  the  chairman  of  the  committee  appointed 
to  audit  the  report  of  the  Treasurer  is  ready  to  report. 

Mr.  Tracy  read  the  report  referred  to,  as  follows: 

Your  committee  to  which  was  referred  the  report  of  the  Treasurer,  has  carefuUy 

examined  his  accoants  an<l  finds  them  correct.    His  receipts  during  the  year  have 

amounted  to  the  sum  of  $1,716.52,  and  biUshave  been  paid  to  the  amount  of  $1,407.03. 

leaving  a  cash  balance  of  $309.49  now  in  the  hands  of  the  Ti'easurer.     For  the  amounts 

paid  out  vouchers  are  on  file,  all  of   which  have  been  proi)erly  approved  and 

receipted. 

S.  M.  Tracy, 

C.  S.  Phklps, 
C.  D.  Smith, 

Committee. 
August  12,  1891. 

The  report  was  accepted. 

Mr.  Abmsby.  The  committee  on  the  exhibit  at  the  World's  Columbian 
Exposition  is  prepared  to  report  at  this  time  if  it  is  desired. 

The  Chairman.  I  notice  that  the  program  calls  for  discussion  of 
the  questions  involved  in  the  reports  presented.  I  supi>ose  that  if  it  is 
desired  to  bring  up  for  discussion  any  of  the  matters  that  have  gone 
before  such  discussion  would  be  first  in  order.  If  there  are  no  object- 
ions the  report  of  the  committee  will  be  read. 

Mr.  Armsby,  chairman  of  the  committee,  presented  the  following 
report: 

Rkport  of  the  Committee  on  C(><>rERATi\'K  Station  Exhibit  at  the  World's 

Columbian  Exposition. 

Yonr  committee  has  hold  two  meetings,  a  brief  one  immediately  after  its  appoint- 
ment and  one  April  8  and  9.  A  very  considerable  amount  of  work  has  also  been 
done  by  correspondence  between  the  several  members  of  the  committee  and  with 
the  various  stations. 
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The  work  of  the  committee  has  necessarily  been  chiefly  of  a  preliminary  character, 
and  we  are  not  able  as  yet  to  make  a  very  specific  or  detailed  report.  We  trust, 
however,  that  we  have  been  able  to  so  plan  and  organize  the  work  of  preparation 
that,  especially  after  the  personal  consultations  rendered  possible  by  the  present 
meeting,  it  will  go  forward  rapidly  and  succ^^ssfully. 

The  degree  of  interest  in  the  project  manifested  by  the  stations  in  general  has 
been  very  gratifying  to  the  committee,  as  being  the  best  assurance  of  the  success  of 
the  undertaking.  We  feel  confident  from  the  tenor  of  our  correspondence  with  the 
stations  that  the  institutions  represented  in  this  Association  appreciate  the  value  of 
the  opportunity  afforded  by  the  Exposition  to  bring  their  work  before  the  public, 
aod  that  they  will  subordinate  all  personal  considerations  to  the  success  of  the 
exhibit  as  a  whole. 

We  desire  also  to  take  this  opportunity  of  expressing  our  appreciation  of  the  very 
cordial  spirit  which  has  been  manifested  by  the  U.  S.  Department  of  Agriculture,  as 
represented  by  the  Assistant  Secretary  and  the  Director  and  Assistant  Director  of  the 
Office  of  Experiment  Stations.  In  all  our  consultations  with  these  gentlemen  the>' 
have  shown  a  most  hearty  and  unselfish  desire  to  promote  the  interests  of  the  sta- 
tions, and  it  is  the  hope  of  your  committee  that  the  cooperation  which  has  been 
inaoi^urated  in  this  matter  will  do  much  to  foster  that  feeling  of  community  of  interest 
which  should  exist  between  these  two  agencies  for  the  advancement  of  agriculture. 

We  likewise  wish  to  acknowledge  the  interest  which  has  been  manifested  in  the 
proposed  exhibit  and  the  many  courtesies  accorded  to  us  by  the  Exposition  authori- 
ties, especiaUy  by  Hon.  Benjamin  Butterworth,  secretary  of  the  Directory  and  of 
the  Congress  Auxiliary,  and  by  Mr.  W.  I.  Buchanan,  superintendent  of  the  agricul- 
tural department.  ' 

The  resolutions  under  which  we  were  appointed  were  quite  general  in  their  terms, 
and  we  have  felt  justified  in  assuming  that  it  was  the  intention  to  leave  considerable 
latitude  for  the  exercise  of  our  discretion.  As  will  appear,  subjects  have  presented 
themselves  to  us  for  consideration  which  were  not  specifically  included  in  the  res- 
olntions  appointing  us,  but  whicli,  in  our  judgment,  were  of  such  general  interest 
and  unportance  that  we  felt  we  should  not  justify  the  confidence  so  generously 
reposed  in  us  by  the  Association  if  we  declined  to  consider  or  act  upon  them.  In  all 
easoH,  however,  we  have  aimed  to  avoid  committing  the  Association  t«  any  line  of 
action,  leaving  it  free  to  adopt  such  a  policy  as  it  might  deem  best. 

The  cooptratire  exhibit. — The  committee,  as  stated,  held  a  brief  meeting  for  con- 
saltation  at  Champaign  immediately  after  its  appointment.  It  being  obvious  that  a 
definite  and  tolerably  detailed  plan  for  the  exhibit  was  the  first  requisite,  it  was 
agreed  that  the  chairman  of  the  committee  should,  as  soon  as  practicable,  visit  Wash- 
ington for  consnltation  with  the  U.  S.  Department  of  Agriculture.  As  a  result  of  this 
con«nltation  and  of  correspondence  between  the  members  of  the  committee,  the  fol- 
lowing general  scheme  for  the  exhibit  was  prepared  and  distributed  to  the  stations  for 
their  suggestions  and  criticisms.  A  copy  of  the  jjlan,  together  with  a  circular  letter 
sent  out  with  it,  is  appended. 

State  College,  Center  County^  Pennsylvania. 

January  Ij  1891. 

Dear  Sir:  At  the  recent  convention  of  the  Association  of  American  Agricultural 
('oUeges  and  Experiment  Stations  at  Champaign,  Illinois,  the  subject  of  a  coopera- 
tive station  exhibit  in  connection  with  that  of  the  U.  S.  Department  of  Agriculture, 
at  the  World's  Columbian  Exposition,  was  brought  forward,  and  a  plan  for  such  an 
exhibit  was  presented  by  Mr.  A.  W.  Harris,  AssiHtant  Director  of  the  Office  of  Experi- 
ment Stations.  After  considering  the  subject  the  convention  adopted  the  following 
resolutions: 

bolted,  That  in  the  opinion  of  the  Association  it  is  advisable  to  have  a  cooper* 
ative  station  exhibit  at  the  World's  Columbian  Exposition. 
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Resolved f  That  to  foTmalate  and  carry  out  snch  preliminary  steps  as  are  necsea- 
sary  during  the  year  a  special  committee,  with  power  to  represent  the  Assoeiationy 
be  appointed  by  this  convention  to  cooperate  with  the  Department  of  Agricalture 
and  to  take  such  other  action  as  may  be  necessary. 

Mesolvedj  That  the  executive  committee  be  authorized  to  pay  from  the  funds  of 
the  Association  the  actual  and  necessary  expenses  incurred  by  the  above-named  com- 
mittee in  the  discharge  of  its  duties. 

In  pursuance  of  these  resolutions  the  following  committee  was  appointed :  H.  P. 
Armsby  of  Pennsylvania,  G.  E.  Morrow  of  Illinois,  C.  E.  Thorne  of  Ohio,  S.  M. 
Tracy  of  Mississippi,  and  W.  A.  Henry  of  Wisconsin. 

This  committee,  in  cooperation  with  the  Office  of  Experiment  Stations  of  the 
Department  of  Agriculture,  has  further  considered  and  elaborated  the  plan  proposed, 
and  it  will  shortly  be  submitted  t*o  the  several  stations  for  their  consideration. 

The  time  available  for  preparing  such  an  exhibit  is  comparatively  brief,  and  to 
insure  that  it  shall  adequately  represent  the  work  of  the  stations  it  is  imperative  that 
a  definite  plan  should  be  agreed  upon  at  as  early  a  date  as  is  consistent  with  a  due 
consideration  of  all  the  interests  involved.  The  committee  therefore  urgently 
requests  you  to  inform  it  as  promptly  as  possible  after  the  receipt  of  the  proposed 
plan — 

(1)  Whether  your  station  will  probably  cooperate  in  such  an  exhibit. 

(2)  Of  any  modification  of  or  additions  to  the  proposed  plan  which  you  consider 
desirable. 

(3)  Of  any  specific  contribntions  which  your  station  can  make,  either  to  the 
exhibit  of  the  individual  stations  or  to  the  topical  exhibit. 

In  formulating  a  final  plan  for  the  exhibit,  it  is  desired  to  adapt  it  as  far  as  possi- 
ble to  the  circumstances  and  desires  of  all  concerned.  The  committee  hopes,  there- 
fore, that  you  and  all  those  associated  with  you  in  the  work  of  your  station  will  not 
fail  to  give  it  the  benefit  of  your  counsel  in  a  matter  which  so  largely  aflects  the 
common  interest  of  all.  It  is  hoped,  too,  that  the  very  cordial  attitude  of  the  U.  S. 
Department  of  Agriculture  and  its  generous  proposition  (only  contingent  on  the 
amount  of  funds  available  to  defray  a  considerable  share  of  the  expense  of  the  pro- 
posed exhibit)  will  meet  with  a  general  and  hearty  response. 
In  behalf  of  the  committee. 
Very  respectfully  yours, 

H.  P.  Armsby, 

Chnirman, 

Proposed  plan  for  a  cooperative  station  exhibit  at  the  World's  Columbian  JtJxpoHitlon, 
prepared  by  the  U.  S.  Department  of  Agriculture  and  the  committee  of  the  Association  of 
American  Agricultural  Colleges  and  Experiment  Stations. — In  preparing  this  plan  the 
following  have  been  leading  considerations: 

(1)  The  Exposition  will  afford  an  exceptional  opportunity  to  bring  the  work  of 
the  stations  to  the  notice  of  the  public,  and  one  of  which  it  is  desirable  to  take  the 
fullest  possible  advantage.  The  work  of  the  stations  covers  a  wide  range  of  subjects 
related  to  scientific  and  practical  agriculture,  and  thus  includes  many  things  which 
are  intimately  connected  with  the  life  and  work  of  a  very  large  proportion  of  the 
people  of  the  country.  At  the  same  time  it  is  so  clearly  distinguished  from  that  of 
the  practical  agriculturist  that  their  exhibit  would  be  very  different  from  that  of 
agriculture  in  general.  Dealing  with  subjects  of  common  interest  and  in  ways 
which  are  new  to  most  of  our  people,  the  stations  will  be  able  to  make  an  exhibit 
which  will  be  very  attractive,  highly  educational  in  its  influences,  and  decidedly 
beneficial  to  the  stations  themselves.  By  its  means  the  people  will  be  enabled  to 
get  some  idea  of  the  importance  and  value  of  this  great  scientific  enterprise  in 
behalf  of  agriculture,  and  will  thus  be  led  to  give  the  most  hearty  support  to  the 
work  which  these  institutions  are  carrying  on. 

(2)  In  order  to  adequately  represent  the  work  of  the  experiment  stations  of  the 
United  States  as  a  whole,  a  cooperative  exhibit  by  the  stations  generally,  upon  a 
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nulform  plan,  is  indispensable.  While  separate  exhibits,  which  will  doubtless  be 
made  by  stations  in  connection  with  the  various  State  exhibits,  will  most  fuUy  rep- 
resent the  work  of  the  individual  stations,  only  a  collective  exliibit  will  impress 
upon  visitors  the  scope  and  magnitude  of  the  experiment  station  enterprise  or  ren- 
der it  practicable  for  the  student  to  grasp  its  bearings  on  scientific,  agricultural, 
and  social  questions. 

(3)  The  object  of  such  a  collective  exhibit  should  be  to  illustrate  the  work  of  the 
experiment  stations  as  a  whole,  rather  than  to  make  a  complete  showing  of  that  of 
individaal  stations.  Consequently  the  exhibit  should  be  largely  topical  in  charac- 
ter, but  with  provision  for  showing  the  main  features  of  the  work  of  each  station. 
Each  contribution  should  be  distinctly  credited  to  the  station  sending  it,  and  visit- 
ors should  be  referred  by  labels  and  otherwise  to  any  separate  exhibit  of  the  station 
in  connection  with  its  State  exhibit  or  that  of  the  educational  institution  to  which 
it  is  attached. 

(4)  The  plan  should  take  account  of  the  fact  that  the  stations  derive  the  larger 
part  of  their  support  from  the  U.  S.  Treasury.  For  this  reason  it  seems  eminently 
proper  that  the  collective  exhibit  of  the  stations  should  find  a  place  in  the  Govern- 
ment building. 

(5)  The  stations,  through  the  Office  of  Experiment  Stations,  have  definite  relations 
with  the  U.  S.  Department  of  Agriculture,  while  yet  distinct  from  it  in  organization 
and  work.  An  exhibit  of  the  stations  in  the  Government  building  should  there- 
fore be  made  in  connection  with  that  of  the  Department  of  Agriculture,  but 
distinguished  from  it  by  being  in  a  separate  room  or  rooms,  and  should  include  an 
exhibit  by  the  Office  of  Experiment  Stations.  The  U.  S.  Department  of  Agriculture 
has  included  the  experiment  station  exhibit  in  its  estimates  for  floor  space. 
It  also  hopes  to  be  able  to  defray  the  expenses  of  the  transportation,  installation, 
care  and  custody,  and  return  of  the  exhibits,  leaving  to  the  stations  only  the  expense 
of  preparing  their  own  contributions,  which  would  remain  their  property  and  be 
largely  available  for  museum  and  other  purposes. 

The  following  is  an  outline  of  the  plan  which  is  proposed  and  regarding  which 
suggestions  are  desired : 

A.  The  material  exhibit. 

To  be  located  in  the  Government  building  in  connection  with  the  exhibit  of  the 
Department  of  Agriculture,  but  in  separate  rooms.    To  consist  of— 

(1)  An  experiment  station  in  operation  (to  be  manned  by  station  workers). 

(a)  The  indoor  departments  (space  80  by  20  feet). 

Office :  Methods  of  keeping  records,  accounts,  labor  blanks,  mailing  lists,  and  of 
mailing  publications,  etc. 

Library:  A  select  library  of  technical  books;  files  of  scientific  and  agricultural 
journals;  files  of  station  publications;  methods  of  cataloguing,  etc. 

Chemical  laboratory :  General  arrangement  and  construction ;  special  apparatus 
and  methods  of  chemical  investigation;  fertilizer,  fodder,  and  milk  analysis  in  prog- 
ress; chemical  and  physical  investigations  of  soils. 

Botanical  laboratory:  General  arrangement  and  construction;  apparatus  and 
methods  of  investigation;  herbarium;  seed  testing;  mycology;  bacteriology. 

Entomological  laboratory :  Arrangement  and  construction ;  apparatus  and  meth- 
ods; collections;  insecticides. 

{h)  The  outdoor  departments  (in  so  far  as  feasible). 

Greenhouse:  Methods  of  construction  and  heating;  cross-fertilization;  water  and 
Band  cultures;  varieties;  grass  garden,  on  small  scale ;  fungicides;  insecticides. 

Stable:  Digestion  experiments  with  sheep;  feeding  for  milk,  beef,  etc. 

Dairy :  Milk  testing ;  different  processes  of  chemical  control ;  fermentations  of 
milk;  methods  of  creaming,  etc. 

Apiary. 

(2)  An  exhibit  of  the  work  of  the  stations.    (To  occupy  a  room  about  80  by  80 


28 

feet,  divided  into  a  broad  central  passage  and  ten  alcovefl — five  on  each  side.  A  Iftrge 
index  map  of  the  United  States  to  be  suspended  near  one  end  of  this  passage,  show- 
ing geographical  and  regional  location  of  each  station,  etc.  Near  the  other  end  of 
the  passage  a  collection  of  the  agriculturally  important  chemical  elements  and  com- 
pounds.) 

(a)  The  work  of  the  individual  stations.  (To  occupy  the  central  passage.  The 
exhibits  of  the  individual  stations  should  include  statement  of  geographical  loca- 
tion, altitude,  hydrographic  and  climatological  relations;  pictures,  plans,  m&pe, 
models,  etc.,  showing  buildings  and  equipment;  a  complete  set  of  publications; 
chart  showing  history,  relation  to  other  institutions,  financial  resources,  etc. ;  and  an 
exhibit  illustrating  the  principal  lines  of  work.  Here  should  be  located  also  the 
special  exhibit  of  the  Office  of  Experiment  Stations.) 

(b)  Topical  exhibit  of  the  work  of  the  stations.  (To  occupy  the  ten  alcoves,  each 
alcove  to  illustrate  methods,  apparatus,  and  result(i  pertaining  to  a  special  subject 
or  class  of  subjects;  whatever  any  individual  station  contributes  to  be  labeled  so 
as  to  give  due  credit  to  that  station;  reference  to  be  ^aade  by  labels  or  otherwise 
to  the  operations  in  progress  in  the  model  station,  illustrating  the  subject  to  which 
the  alcove  is  devoted,  and  to  exhibits  of  Individual  stations  in  State  exhibits.) 

The  following  is  proposed  as  a  tentative  classification  of  these  alcoves: 

Alcoves  1-5,  plant  production. 

Alcove  1,  soils : 

Origin  and  formation:  Minerals  and  rocks  from  which  soils  are  formed;  weather- 
ing; influence  of  vegetation. 

Physical  properties :  Specimens  of  typical  soils ;  state  of  division ;  mechanical  soil 
analysis;  relations  to  water,  heat,  and  gases. 

Chemical  properties :  Composition;  chemical  actions  in  the  soil;  the  soil  as  a 
source  of  plant  food ;  soil  absorption ;  soil  analysis  *  and  its  significance. 

Microorganisms  of  the  soil :  Nitrification  and  denitrification. 

Alcove  2,  manuring : 

Manures  and  fertilizers:  Yard  manure;  composition;  relations  to  feed;  preserva- 
tion and  handling;  barnyards. 

Commercial  fertilizers:  Specimens  of  fertilizers  and  their  raw  materials;  methods 
of  manufacture;  statistics  of  fertilizer  trade;  fertilizer  control. 

Agricultural  value  of  manure:  Field,  pot,  and  box  experiments;!  drainage  and 
irrigation. 

Statistics  of  manuring:  Gains  and  losses  of  fertility  by  the  soil;  relations  of  stock 
feeding  and  of  grain  growing  to  fertility. 

Adaptation  of  manure  to  crop:  Feeding  capacities  of  crops;  rotations;  pot  experi- 
ments.! 

Alcove  3,  crops : 

Germination  and  seed  testing:  Chemical  and  morphological  processes  in  germina- 
tion ;  influence  of  heat,  light,  moisture,  etc. ;  apparatus  and  methods  for  seed  test- 
ing ;t  specimens  of  good  and  poor  seeds;  eflects  of  frost  and  of  diseases;  effect  of 
age ;  seed  adulterations ;  harmless  and  dangerous  adulterations. 

Assimilation:  Essential  and  nonessential  elements;  water  cultures;!  source  of 
each  ingredient  and  manner  of  assimilation ;  nitrogen  supply  of  plants;  carbon  sup- 
ply of  plants. 

Metabolism:  Respiration  of  plants. 

Characteristics  of  different  crops:  Variety  testing;!  synonymy;  production  and 
improvement  of  varieties; !  methods  of  planting,  cultivation,  and  harvesting. 

Alcove  4,  horticulture: 

Production  and  improvement  of  varieties:!  Effects  of  fertUizers  on  fruits  and 
vegetables;  methods  of  grafting  and  budding. ! 

*  Reference  to  chemical  laboratory. 

!  Reference  to  greenhouse. 

X  Reference  to  botanical  laboratory  of  model  station. 
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Imported  yarieties:*  Tests  of  varieties  for  originators. 

Alcove  5,  botany,  mycology,  plant  diseases,  fungicides,  bacteriology : 

CollectioBB  of  native  grasses,  the  rarer  forage  plants,  etc. ;  collections  of  weeds 
classified  according  to  their  injurious  qualities  on  some  such  plan  as  that  suggested 
by  the  New  Jersey  Station;  the  development  of  the  roots  of  different  kinds  of 
plants ;  the  origin,  development,  and  treatment  of  certain  plant  diseases ;  fungicides, 
methods  of  preparation  and  application. 

Alcoves  ^10,  animal  production. 

Alcove  6,  animal  nutrition : 

The  Animal :  Anatomy,  histology,  components  of  body ;  specimens  of  chief  proxi- 
mate ingredients. 

Composition:  Chemical  composition  of  live  animals  of  different  kinds;  charts, 
tables,  and  proportionate  weights  of  the  ultimate  and  proximate  constituents. 

Digestion:  Models  of  digestive  organs  of  domestic  animals ;  specimens  of  digestive 
fluids  and  ferments;  illustrations  of  their  actions  on  foods;  digestion  experiments t 
and  appliances  for  them. 

Excretion:  Models  of  excretory  organs;  diagrammatic  representation  of  manner 
of  excretion  of  elements,  especially  nitrogen. 

Respiration:  Models  of  respiratory  organs;  difference  between  inspired  and 
expired  air;  respiration  apparatus  (models  or  pictures). 

Feeding:  Maintenance  rations ;  sources  of  flesh  and  fat;  differences  in  nutrition 
of  old  and  young  animals;  influence  of  food  on  composition  of  carcass;  milk  pro- 
dnction;  anatomy  of  mUk  glands;  influence  of  food  on  quantity  and  quality  of 
milk;t  the  food  of  working  animals;  feeding  standards  (figures  and  diagrams); 
oyster  culture ;  poultry. 

Alcove  7,  feeding  stuffs : 

Samples  of  the  less  familiar  fodders,  especially  of  by-products  of  manufacturing 
operations  showing  sources  and  processes  of  manufacture,  and  of  usual  forage 
plants  and  native  grasses. 

Composition  t  and  digestibility  of  feeding  stuffs,  illustrated  by  a  collection  of  the 
chemical  constituents  of  fodders  in  proper  proportions. 

Influence  of  various  conditions  on  digestibility. 

Fuel  value  of  fodders ;  calorimetry. 

Forage  crops :  Yield  per  acre  of  crude  nutrients  and  digc8til>le  materials  by  various 
crops;  effects  of  different  methods  of  planting  and  cultivation  and  of  time  of  har- 
vesting on  yield  and  quality;  soiling  and  pasturage. 

Preservation  and  preparation:  Losses  in  hay  making;  silage;  construction  of 
silos,  and  machinery  (models  and  drawings) ;  samples  of  silage ;  chemical  changes  in 
the  silo  and  their  effect  on  composition  and  digestibility  of  silage ;  relative  losses  by 
drying  and  by  ensiling;  relative  economy  of  the  two  processes;  biology  of  silage.  X 

Adolterations :  Samples  of  pure  and  adulterated  fodders  and  of  adulterants ; 
microscopic  appearance  of  the  same ;  methods  for  the  detection  of  adulterants,  t 

Alcove  8,  dairying : 

Milk :  Composition  t  and  variations  in  composition,  illustrated  as  in  ease  of  fod- 
ders; influence  of  food,^  breed,  ^  period  of  lactattim,  and  other  factors  on  composi- 
tion; preservation;  adulteration;  milk  testing ;  ||  methods  of  handling  milk. 

Creaming:  Efiftciency  of  different  methods ;||  influence  of  various  conditions  upon 
creaming. 

Butter:  Composition,!  illustrated  as  in  case  of  fodders  and  milk;  variations  in 
composition;  composition  of  butter  fat;  theory  of  churning;  influence  of  various 

*  Keference  to  greenhouse. 

t  Reference  to  chemical  laboratory. 

t  Reference  to  botanical  laboratory  of  model  station. 

$  Reference  to  bam. 

I  Reference  to  dairy. 
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conditions  npon  churning;  the  batter  extractor;  quality  of  batter;  inflaenoe  of 
foody  etc.;  npon  quality;  adulteration;  detection  of  foreign  fats. 

Cheese ;  Composition  illustrated ;  quality  as  affected  by  that  of  milk ;  rennet  and 
its  action  on  milk;  influence  of  time,  temperature,  and  quantity;  ripening;  adulter- 
ations and  their  detection. 

Ferments  and  fermentations  in  the  dairy  :*  Bacteria  in  milk,  cream,  butter,  and  cheese. 

Distribution  of  ingredients  in  batter  and  cheese  making. 

Alcove  9,  veterinary  science : 

Models  and  preparations  showing  various  diseases  and  accidents;  instruments  and 
methods  of  treatment ;  statistics  of  animal  diseases. 

Alcove  10,  entomology : 

Collection  of  selected  insects  to  illustrate  life  history  and  means  for  repression. 

lusects  whose  life  history  has  been  determined  by  station  workers. 

Insectcides :  Methods  of  preparation  and  application. 

Apiculture:  Methods  and  processes. 

In  connection  with  the  exhibit  of  the  work  of  American  stations  it  is  believed  to 
be  very  desirable  to  secure,  as  far  as  practicable,  exhibits  by  foreign  stations,  and 
also  a  conference  of  experiment  station  workers  from  all  countries.  Both  these 
things  are  in  contemplation,  but  it  has  not  yet  been  possible  to  make  any  definite 
arrangements. 

B.  Explanation  of  exhibit.    . 

Labels. — A  complete  and  carefully  prepared  system  of  labels  wiU  be  essential. 

Descriptive  publications. — Small  pamphlets,  "primers,"  or '' leaflets,"  explaining  the 
exhibit  as  a  whole  and  the  several  parts — one  for  each  alcove — ^are  contemplated.  These 
would  serve  the  visitor  not  only  on  the  ground  but  also  to  take  home  for  further  use. 

Personal  explanations. — It  is  proposed  that  members  of  station  staffs,  students  of 
the  agricultural  colleges,  or  others  be  detailed  by  the  stations  as  worker^  in  the 
model  station  and  as  demonstrators  to  explain  to  visitors  the  meaning  of  the  exhibit. 
It  is  believed  that  the  educational  value  of  the  exhibit  and  its  efficiency  in  aecoxing 
public  appreciation  of  the  stations  will  thus  be  greatly  enhanced. 

C.  Report  of  exhibit. 

Monograph  on  the  experiment  station  enterprise. — ^The  opportunity  should  be  utilized 
for  preparing  a  detailed  report  upon  the  exhibit,  with  illustrations,  and  in  connec> 
tion  with  it  a  monographic  account  of  the  experiment  station  enterprise,  its  history, 
workings,  and  achievements  up  to  the  time  of  the  Exposition.  This  should  serve  as 
a  handbook  of  reference  for  all  interested  in  the  progress  of  agriculture,  an  indica- 
tion to  the  public  of  the  value  of  the  experiment  station  and  the  magnitude  of  the 
enterprise,  and  should  also  be  the  mark  of  an  epoch  in  the  history  of  the  station 
movement  and  the  lasting  monument  of  the  exhibit. 


It  is  proper  to  say  in  regard  to  this  proposed  plan  that  the  committee  was  ^w^ell 
aware  that  it  was  impossible  for  a  few  individuals  to  formulate  a  plan  which  shonld 
be  perfectly  adapted  to  aU  the  different  conditions  prevailing  in  the  several  stations. 
The  plan  as  adopted  was  intended  to  be  only  tentative  in  its  character,  and  subject 
to  such  Changes  as  might  be  found  necessary  in  the  progress  of  the  work.  It  ^w^as 
intended  to  be  as  complete  a  system  of  classification  as  possible,  and  consequently 
various  subjects  were  included  which  it  is  yery  probable  will  not  appear  in  the  com- 
pleted exhibit. 

Responses  to  this  letter  and  circular  and  to  a  later  letter  have  been  received  from 
nearly  all  the  stations,  and  in  practically  every  case  the  committee  was  assured  that 
the  station  would  cooperate  to  the  extent  of  its  ability.    At  the  same  time  it  became 
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obvious  from  the  very  general  nature  of  most  of  the  replies  that  it  would  be  neces- 
sary for  our  committee  to  take  the  initiatiTe  to  a  considerate  extent  in  suggesting 
to  the  various  stations  particular  lines  of  work  which  they  might  illustrate. 

A  meeting  of  the  committee  was  therefore  held  in  Chicago  April  8  and  9,  in  con- 
niltation  with  Mr.  A.  W.  Harris,  representing  the  U.  8.  Department  of  Agriculture, 
for  (he  purpose  of  making  more  specific  plans  as  to  the  nature  of  the  exhibit  in  its 
various  departments.  After  full  consultation  it  was  decided  to  assign  the  prepara- 
tion of  the  exhibit  in  each  of  the  ten  departments  or  alcoves  proposed  by  the  com- 
mittee to  a  single  specialist  in  that  department,  whose  duty  it  should  be  to  organize 
and  bring  together  the  various  exhibits  provided  for.  In  order  to  secure  as  uniform 
a  distribution  of  the  work  among  all  the  stations  as  possible,  the  conmdttee  reserved 
to  itself  the  final  adjustment  and  arrangement.  Some  little  time  was  consumed  in 
eoirespondence  with  the  various  gentlemen  selected  to  take  charge  of  the  different 
portions  of  the  exhibit,  but  by  the  first  of  June  the  positions  had  all  been  filled  satis- 
factorily, and  the  following  circular  letter  was  sent  to  all  the  experiment  stations: 

State  Collkob,  Center  County,  Pennsylvania, 

June  1, 1891, 

Dkar  Sir  :  This  committee  has  received  fh>m  nearly  all  the  stations  very  encour- 
aging replies  to  its  circular  letters  regarding  the  proposed  exhibit  at  the  World's 
Colambian  Exposition.  The  plan  proposed  by  the  committee  has  met  with  general 
acceptance,  and  the  cooperation  of  all  or  nearly  all  the  stations  seems  to  be  assured. 

At  a  meeting  of  the  committee  held  April  8  and  9  in  Chicago,  it  was  unanimously 
decided  to  proceed  with  the  preparation  of  the  exhibit  on  the  plan  proposed,  with 
snch  modifications  as  to  details  as  experience  should  prove  to  be  desirable.  In  order 
to  aecnre  greater  efficiency,  especially  in  the  preparation  of  the  topical  exhibit,  it  is 
proposed  to  put  the  preparation  of  the  exhibit  in  each  one  of  the  ten  alcoves  in  the 
hands  of  a  single  specialist  in  that  subject.  The  following  gentlemen  have  kindly 
consented  to  take  charge  of  the  preparation  of  the  several  departments  of  the 
exhibit: 

Experiment  station  in  operation,  the  Director  of  the  Office  of  Experiment  Sta- 
tions. 

The  exhibits  of  the  individual  stations,  H.  P.  Armsby  of  Pennsylvania. 

Alcove  1,  soils,  £.  W.  Hilg^d  of  California. 

Alcove  2,  manuring,  C.  £.  Thome  of  Ohio. 

Alcove  3,  crops,  C.  S.  Plumb  of  Indiana. 

Alcove  4,  horticulture,  £.  A.  ^openoe  of  Kansas. 

Alcove  5,  botany,  S.  M.  Tracy  of  Mississippi. 

Alcove  6,  animal  nutrition,  W.  H.  Jordan  of  Maine. 

Alcove  7,  feeding  stuffs,  W.  A.  Henry  of  Wisconsin. 

Alcove  8,  dairying,  W.  W.  Cooke  of  Vermont. 

Alcove  9,  veterinary  science,  P.  Paquin  of  Missouri. 

Alcove  10,  entomology,  8.  A.  Forbes  of  Illinois. 

It  is  the  hope  of  the  committee,  as  well  as  of  these  gentlemen  individually,  that  they 
▼in  receive  the  fullest  and  most  cordial  cooperation  of  all  interested,  and  that  every 
experiment  station  worker  will  consider  himself  a  conmiittee  of  one  on  the  exhibit 
IB  his  special  field,  and  will  communicate  promptly  and  freely  any  suggestions  or 
criticisms  calculated  to  further  the  success  of  the  exhibit.  The  opportunity  afforded 
by  the  Exposition  to  acquaint  the  general  public  with  the  scope  and  aims  of  experi- 
ment station  work  is  unique  and  only  needs  to  be  improved,  as  it  easily  can  be  by 
miited  effort,  to  result  in  great  good  to  the  stations. 

H.  P.  ARBiSBT, 

Chairman. 

Tonr  committee  is  not  able  to  present  at  this  iimo  any  specific  report  as  to  the 
progress  made  in  the  varioua  departments.    In  some,  oonsidi  rable  work  has  been 
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done,  while  from  others  no  report  has  as  yet  been  received  by  the  committee.  In 
several  cases  the  formulating  of  definite  plans  has  been  delayed  for  the  purpose  of 
personal  consultation  at  the  present  convention. 

CONFERENCES  OF   EXPKRIMEINT   8TATION  WORKERS. 

One  of  the  things  named  in  the  circular  issued  by  this  committee  as  desirable  was 
a  conference  of  experiment  station  workers  from  all  countries,  in  connection  with 
the  material  exhibit  of  the  work  of  the  stations.  Tnder  the  direction  of  the 
World's  Congress  Auxiliary  of  the  Exposition  arrangements  are  being  made  for  a 
series  of  congresses  or  conferent-es  designed  to  bring  together,  from  all  civilized 
lands,  representative  men  interested  in  the  leading  lines  of  the  world^s  thought  and 
work.  This  organization  has  tendered  honorary  membership  to  officers  of  a  num- 
ber of  the  colleges  and  stations  comprising  this  Association  and  has  made  sonte  of 
those  residing  near  Chicago  members  of  its  special  committees,  including  Prof. 
G.  E.  Morrow  of  this  committee  as  one  of  its  committee  on  an  Agricultural  Con- 
gress. 

At  the  April  meeting  of  this  committee,  therefore,  Prof.  G.  E.  Morrow  and  Presi- 
dent H.  H.  Goodell  were  appointed  a  subcommittee  to  confer  with  the  Congress 
Auxiliary. 

Frequent  informal  conferences  with  the  officers  of  the  Congress  Auxiliary  have 
shown  that  they  are  taking  a  most  gratifying  interest  in  the  proposed  Agricultural 
Congress.  Its  special  committee  has  issued  a  preliminary  addrt^ss,  in  which,  among 
other  topics  named  for  discussion  by  the  Congress,  agricultural  education  and  ag^- 
cultural  investigation  and  experimentation  are  given  a  prominent  plac^.  It  is  con- 
fidently believed  that,  in  regard  to  these  subjects  especially,  any  suggestions  from 
this  Association  will  have  a  controlling  influence. 

Organized  with  the  approval  and  indorsement  of  the  Exposition  Directory,  which 
will  give  it  financial  aid  and  provide  audience  rooms  for  the  meetings  held  under  its 
general  direction,  it  is  believed  the  Congress  Auxiliary  will  be  able  to  accomplish 
much  and  that  it  is  advisable  to  maintain  close  relations  with  it. 

COOPERATION  WITH   THE   COH'MRIAN  DAIRY  ASSOCIATION. 

The  plan  for  the  exhibit  formulated  by  your  committee  contemplated  among  othej 
things  a  model  station,  including  the  outdoor  departments  so  far  as  feasible.  .Sul>- 
sequent  developments,  however,  showed  that  very  little  if  anything  could  proba- 
bly be  done  in  this  line  in  direct  connection  with  the  exhibit  in  the  Government 
building. 

By  this  time  the  plans  of  the  Columbian  Dairy  Association  for  a  working  dairy  and 
for  tests  of  dair>'  breeds  began  to  be  discussed  in  the  agricultural  press,  and  it  was 
thought  that  possibly  part  of  what  it  was  desired  to  show  of  the  outdoor  operations 
of  a  station  could  be  accomjdished  by  cooperation  with  that  association. 

At  the  meeting  of  the  committee  in  April,  Mr.  John  Boyd  of  (^liicago,  represent- 
ing the  Columbijin  Dairy  Association,  appeared  before  the  committee  and  informally 
proposed  a  cooperation  between  the  associated  experiment  stations  and  his  lu^socia- 
titm  in  the  conduct  of  the  working  dairy  and  in  the  proposed  tests  of  breeds  of  dairy 
cattle  during  the  Exposition.  From  our  conversation  with  Mr.  Boyd  it  appeared 
that  it  was  hardly  practicable  to  arrange  any  method  by  which  such  cooperation 
could  be  made  to  illustrate  to  any  considerable  extent  the  outdoor  work  of  a  station, 
although  the  necesstiry  lahorntorif  work  might  be  carried  on  in  connection  with  the 
proposed  model  station.  The  subject  was  thus  in  part  placed  outside  the  jurisdic- 
tion of  our  committee  under  a  strict  construction  of  the  resolutions  appointing  it, 
although  still  having  an  important  relation  to  one  part  of  the  proposed  exhibit 
The  matter  appeared  of  so  much  importance  to  us,  however,  and  the  desirability  of 
cooperation  with  the  Columbian  Dairy  Association,  under  proper  conditions,  so  man- 
ifest, that  we  felt  that  the  Association  would  sustain  us  in  following  up  the  subject. 
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A  apteial  subcommittee  of  three,  consistiDg  of  the  chairman  of  the  committee.  Prof. 
W.  A.  Henry,  and  Prof.  W.  W.  Cooke,  was  therefore  appointed  to  confer  with  the 
Colombian  Dairy  Association  or  its  representatives,  and  the  secretary  of  that  associ- 
ation was  notified  of  the  action.  That  subcommittee  attended  the  recent  meeting  of 
Ibe  Columbian  Dairy  Association,  representatives  of  the  various  breeders'  associa- 
tions, and  of  the  Dairy  Implement  Manufacturers^  held  at  Chicago,  July  29,  and  met 
with  a  very  cordial  reception.  There  was  evident  at  this  meeting  a  feeling  of  c<mfi- 
denoe  in  the  stations  and  a  recognition  of  the  weight  which  their  cooperation  and 
indoFBement  would  give  to  the  results  of  the  proposed  tests.  This  was  apparent  in 
the  discussions,  and  took  concrete  form  in  the  resolutions  which  were  adopted 
requesting  this  Association  to  appoint  a  representative  on  the  committee  to  supervise 
tbe  tests  and  three  representatives  on  the  committee  to  formulate  rules  for  the  tests. 

With  the  presentation  of  these  requests  to  the  Association  through  its  executive 
eommittee  the  connection  of  our  committee  with  the  matter  is  brought  to  an  end. 
We  desire  to  say,  however,  that  while  we  have  taken  pains  to  have  it  distinctly 
andentood  that  we  had  no  authority  to  make  any  promises  on  behalf  of  the  Associa- 
tion, and  while  the  convention  can  therefore  take  whatever  course  it  may  deem 
wi«e  entirely  unembarrassed  by  the  action  of  our  committee,  we  deem.it  exceedingly 
desirable  that  a  cordial  response  should  be  made  to  the  overtures  of  the  Columbian 
Dairy  Association.  We  believe  the  tests  are  likely  to  be  carried  out  on  a  scale  and 
in  a  manner  calculated  to  yield  results  of  great  value.  Far  more  important,  how- 
ever, than  the  actual  results  obtained  by  this  cooperation  will  be  its  value  as  a  prec- 
edent. If  the  stations  are  thus  recognized  as  indispensable  adjuncts  in  these 
important  tests,  it  will  do  more  than  any  other  one  thing  to  establish  their  standing 
wiUi  the  agricultural  public.  In  our  judgment,  the  thing  is  well  worth  the  expendi- 
ture of  even  considerable  time  and  money. 

In  conclusion  we  may  add  that  we  think  the  matter  of  the  analytical  work 
involved  can  be  cared  for  without  serious  difficulty  as  a  part  of  the  proposed  coop- 
erative exhibit,  serving  to  illustrate  some  of  the  simpler  laboratory  operations  of  an 
experiment  station. 

Very  respectfully  submitted. 

H.  P.  Armsbt, 
Chairman  of  the  Committee, 

Mr.  Alvord.  I  move  that  the  report  be  accepted,  understanding  it  to 
bie  a  report  of  progress.  Without  recalling  the  exact  phraseology  of 
the  motion  or  act  of  the  convention  creating  this  committee,  I  have  no 
doubt  that  it  was  understood  to  be  virtually  a  standing  committee  while 
this  question  as  to  the  Exposition  should  remain  pending;  and  as  this 
committee  is  one  eminently  representative  of  our  body  and  has  tbe  mat- 
ter well  in  hand,  I  think  that  question  should  now  be  settled.  I  pro- 
pose, therefore,  if  the  first  motion  is  agreed  to— to  adopt  this  report  as 
a  report  of  progress — ^to  follow  it  with  a  motion  for  the  continuance 
of  this  committee  as  a  standing  committee  of  the  Association  until  the 
close  of  the  World's  Columbian  Exposition.  Having  thus  entered  upon 
the  work  and  placed  it  in  proper  hands,  it  seems  to  me  that  it  should 
remain  in  the  same  hands  until  completed. 

Mr.  Morrow.  As  a  member  of  that  committee  I  trust  it  will  be  dis- 
tinctly understood  that  there  is  no  i)ossible  connection  between  the 
motion  that  Mr.  Alvord  oflfers  and  the  one  winch  he  proposes  to  offer. 
While  it  seems  to  me  tha^  it  would  be  very  proper  to  continue  the  com- 
mittee, I  do  not  wish  that  any  one  should  have  his  judgment  as  to 
17211— No.  7 3 
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whether  this  report  ought  to  be  adopted  influenced  by  Major  Alvord's 
second  proposition.    That  seems  to  me  altogether  another  qu^tion. 

The  motion  to  adopt  the  report  was  seoonded. 

The  Chaibman.  The  paper  is  now  properly  before  you  for  discussion. 
It  covers  a  very  wide  field,  and  unless  it  is  to  be  brought  up  later  I 
should  dislike  to  see  it  buried  at  the  present  time  without  some  care- 
ful discussion.  The  field  of  work  here  mapped  out  is  a  broad  one,  and 
what  is  done  will  affect  others  as  well  as  ourselves.  We  must  consider 
carefully  not  only  the  effect  upon  our  own  nation,  but  also  the  effect  on 
foreign  nations.  They  will  come  here  expecting  to  see  some  of  our  agri- 
cultural experiment  stations  and  colleges  and  their  work,  and  to  see 
them  well  represented  at  Chicago;  and  now,  it  appears  to  me,  is  the 
time  to  discuss  the  details  of  this  report. 

Mr.  Jenkins.  I  am  particularly  interested  in  that  part  of  the  report 
which  bears  on  the  proposed  agricultural  congresses,  composed  of  rep- 
resentative agriculturists,  in  connection  with  the  Exposition,  and  if  it 
is  in  order  I  wish  that  the  chairman  of  the  committee  would  give  us  a 
little  further  information  with  regard  to  the  plan  prox>osed  in  relation 
to  these  congresses. 

Mr.  Armsby.  The  member  of  the  committee  who  has  been  specially 
charged  with  this  aspect  of  the  work  is  Professor  Morrow,  who  has  had 
exceptional  facilities  for  gaining  knowledge  of  the  requirements, 
from  the  fact  that  he  is  silso,  as  was  stated  in  the  report,  a  member  of 
the  committee  on  agricultural  congresses  of  the  Congress  Auxiliary, 
and  I  may  say  here — I  think  the  fact  is  recognized— that  he  will  be 
very  potent  in  determining  the  action  of  that  conmiittee.  I  suggest 
that  Professor  Morrow  be  heard  on  this  subject. 

Mr.  Morrow.  A  number  of  those  present  will  recall  an  entirely 
informal  but  very  interesting  interview  that  was  held  in  Chicago,  aiter 
the  close  of  the  Champaign  meeting,  with  President  Bonney  of  the  Con- 
gress Auxiliary,  Vice  President  Bryan  of  the  Exposition  Directory  and 
Congress  Auxiliary,  and  Secretary  Butterworth,  in  which  this  matter, 
so  fax  as  it  was  then  developed,  was  discussed.  Although  I  may 
assume  that  most  of  you,  if  not  all,  have  a  general  idea  as  to  what  we  are 
doing,  a  brief  statement  may  not  be  out  of  place.  The  organization  bAS 
adopted  what  seems  to  me  the  happy  motto,  "  Not  things,  but  men," 
and  is  composed  almost  exclusively  of  men  living  in  Chicago  or  its 
immediate  vicinity.  This  is  true  of  the  oflBcers  with  the  exception  of 
President  Bonney,  a  most  able  and  enthusiastic  man,  who  is  giving 
very  much  attention  to  it.  The  intention  is  to  have  a  series  of  what  it 
has  been  decided  to  call  congresses,  to  continue  during  most  of  the  time 
duruig  the  6  months  of  the  Exposition,  each  of  them  to  be  allowed  from 
1  to  2  weeks  time.  These  congresses  will  deal  with  general  educational 
and  distinctively  scientific  problems,  and  with  the  great  labor,  social, 
and  religious  questions  of  the  day.  I  say  this  simply  to  indicate  gener- 
ally the  scope  of  the  work  to  be  instituted  and  carried  on  iu  these 
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congresses.  What  we  are  more  immediately  interested  in  is  a  series  of 
agncoltoral  meetings,  for  which  the  month  of  October  has  been  sug- 
gested as  the  most  &yorable  time.  The  Exposition  Directory  is  taking, 
a6  it  se^ns  to  me,  a  broad  view  in  regard  to  the  value  of  these  meet- 
iogs,  believing  that  by  pursuing  a  sagacious  business  policy  they  may 
be  made  effective  in  largely  increasing  the  attendance  at  the  Exposi- 
tion. They  will  assume  the  responsibility  for  a  large  expenditure  in 
securing  audience  rooms  for  all  the  meetings,  possibly  engaging  even 
the  great  auditorium. 

It  is  not  intended  that  the  Auxiliary  shall  take  complete  control  of 
any  meeting:  unless  that  shall  be  desired.  The  design  is  that  it  shall 
be  helpful  rather  than  controlling.  The  plan  is  to  appoint  small  com- 
mittees specially  charged  with  the  duty  of  caring  for  the  interests  of 
the  several  congresses,  and  in  accordance  with  this  design  Mr.  Butter- 
worth,  so  widely  known  in  many  lines,  and  one  of  the  most  active  offi- 
cials in  SHiy  way  connected  with  the  Exposition,  has  accepted  the  chair- 
manship of  the  agricultural  committee.  As  has  been  so  kindly  stated 
by  the  chairman  of  the  committee,  whose  report  is  before  you,  I  have 
been  honored  with  a  place  on  the  agricultural  committee,  and  being 
intimately  acquainted  with  Mr.  Butterworth,  and  somewhat  intimately 
with  President  Bonney,  my  relations  have  been  quite  happy,  and  I  may 
say,  personally  rather  than  officially,  that  I  have  been  delighted  with 
the  cordiality  with  which  this  Association  has  been  recognized,  and  I  am 
absolutely  confident  that  it  can  mold  and  shape  that  Agricultural  Con- 
gress, on  both  the  lines  of  work  that  it  represents,  exactly  as  in  its  judg- 
ment seems  best  Not  to  prolong  this  talk,  I  may  state  that  as  yet  but 
httle  has  been  done.  I  have  here  a  number  of  copies  of  the  x)reliminary 
reportmadeby  thecommitteeon  agricultural  congresses,  which  will  afford 
an  outline  of  the  work  thus  far  accomplished.  There  will  be  subcom- 
mittees on  agricultural  education,  agricultural  experimentation,  etc., 
and  while  I  do  not  speak  officially,  I  am  nevertheless  authorized  to  say 
that  this  Association  will  have  the  selection  of  the  committee,  and  will 
thus  largely  control  and  direct  it.  Judging  from  my  own  knowledge 
and  that  of  others  interested,  I  believe  that  the  congresses  will  be  placed 
on  a  high  plane,  and  that  it  wiQ  be  in  every  way  desirable  for  us  to  lend 
the  most  hearty  personal  aid  to  them,  and  as  an  association  to  maintain 
ad  close  relations  with  them  as  is  practicable.  For  myself  I  may  say 
that  as  a  member  of  the  Agricultural  Congress  committee,  I  shall  be  most 
happy  to  transmit  to  its  chairman  and  to  the  auxiliary  committee  any 
provisions  you  may  wish  to  make  for  the  promotion  of  any  action  taken 
by  this  Association. 

Mr.  WiLLiTS.  Let  me  ask  Professor  Morrow  a  question.  Are  these 
congresses  to  be  international  or  national! 

Mr.  MoEROW.  I  thank  Mr.  Willits  for  calling  my  attention  to  the 
point    They  are  to  be  international. 

Mr.  WnxiTS.  Who  issues  the  invitations  t 
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Mr.  MoBBOW.  The  inyitationswill  be  issued  in  the  name  of  this  Con- 
gress Auxiliary,  which  is  indorsed  really  and  directly  by  Congress,  and 
thus  is  believed  to  be  a  fitting  medium  to  issue  the  invitations  as  Hie 
official  announcement  of  the  Exposition  Directory.  And  this  leads  me 
to  what  I  had  intended  to  say.  It  was  found  necessary  to  abandon 
the  original  plan  of  inviting  to  honorary  membership  in  the  Congress 
Auxiliary  all  those  whose  aid  was  desired,  it  being  found  that  their  num- 
ber was  so  very  large  that  the  honor  conferred  would  be  meaningless 
and  valueless.  The  present  purpose  as  to  foreign  nations  is  to  secure, 
so  £Eur  as  possible,  in  European  and  other  countries,  sectional  organiza- 
tions representing  the  particular  interests  in  question  as  to  their  own 
lands. 

Mr.  WiLLiTS.  My  idea  more  particularly  stated  is  this:  In  the 
Department  of  Agriculture  we  are  very  much  embarrassed  over  that 
very  question,  since  we  have  already  two  delegates  from  the  Department 
in  attendance  at  international  conventions.  We  were  invited  by  the 
foreign  governments  to  send  them.  Dr.  Salmon  is  already  in  London, 
and  Dr.  Smart,  our  former  president,  is  to  go  to  The  Hague.  To-day  two 
delegates  from  the  Weather  Bureau,  Professors  Harrington  and  Abbe, 
start  for  Eurox>e  to  attend  the  International  Meteorological  Congress 
in  Munich  on  the  twenty-fifth  of  this  month.  They  go  laden  with 
the  hope  that  we  may  have  the  International  Meteorological  Congress 
in  America  in  1893,  but  we  dare  not  ask  for  it;  we  have  no  authority, 
although  of  course  we  wish  to  i-eciprocate.  The  foreign  governments 
not  only  invite  us,  but  pay  all  expenses  and  appropriate  money  for 
excursions  and  all  that  sort  of  thing;  but  we  do  not  know  how  to  move 
in  the  matter.  We  had  thought — and  this  is  just  the  question — that 
possibly  the  World's  Columbian  Exposition  might  have  sufficient  scope, 
under  the  authority  given  it  by  the  Government,  to  assume  a  national 
character  and  issue  these  invitations.  In  Europe  everything  of  this 
kind  is  done  by  government  machinery,  and  what  we  do  in  this  line 
here  should  not  have  the  appearance  of  a  side  show.  Our  plans  are  not 
yet  fully  formulated,  and  that  is  why  I  ask  how  it  is  proposed  to  issue 
the  invitations.  While,  as  I  have  said.  Professors  Harrington  and  Abbe 
hope  that  we  may  have  the  International  Meteorological  Congress  in 
connection  with  the  Exposition  in  1893,  we  do  not  know  just  how  to  go 
about  securing  it,  and  I  trusted  that  you  could  tell  me  something  as 
to  that. 

Mr.  MoRBOW.  I  am  glad  that  Mr.  Willits  has  called  attention  to  this 
matter.  It  has  been  my  own  hope  that  the  Department  of  Agriculture 
or  the  Government  in  some  way  would  be  able  to  issue  these  invitations, 
but  up  to  this  time  it  has  been  apparent,  from  the  financial  standpoint^ 
that  this  could  not  be  done.  So  far  as  it  can  consistently,  this  organi- 
2ation,  which  will  officially  represent  the  Exposition  in  these  matters, 
will  issue  the  invitations.  I  do  not  feel  authorized  to  say  that  any 
expenditures  beyond  defraying  the  expenses  of  the  congresses  while 
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here  can  be  met  by  us;  that  is,  I  do  not  feel  that  the  Congress  Auxiliary 
is  at  present  authorized  to  do  anything  in  the  way  of  extending  personal 
courtesies  to  representatives  of  other  associations  and  governments,  but 
the  Durectory,  which  has,  as  I  understand,  formally  assumed  charge  of 
the  meetings,  will  secure  the  audience  rooms  and  look  after  all  such 
matters  as  printing  and  that  sort  of  thing. 

Mr.  Wnxrrs.  The  printing  is  just  what  I  want  to  know  about — ^not 
the  printing  of  the  advertisements,  but  of  the  proceedings;  will  they 
print  the  proceedings?  Gentlemen  will  come  here  prepared  with  long 
reports  on  certain  assigned  subjects,  and  the  proceedings  of  that  con- 
gress in  October  will  make  a  volume  of  800  i»ages  at  least.  Now  who 
is  to  print  that? 

Mr.  MoBBOW.  I  am  glad  that  Mr.  Willits  has  brought  up  that  ques- 
taon,  for  it  carries  us  a  step  forward,  and  I  am,  if  you  will  allow  me  to 
use  the  phrase,  in  one  way  a  sort  of  go-between — ^in  no  bad  sense,  I  trust. 
I  wish  to  be  able  when  I  get  back  to  Chicago  to  tell  my  friends  Bonney 
and  Butterworth  that  this  Association  is  interested  in  the  work  and  sug- 
gests this,  that,  and  the  other  thing,  just  as  I  came  here  charged  by 
them  with  an  expression  of  interest  in  you  and  desire  for  youi*  welfare. 
I  do  not  think  that  Mr.  Bonney  or  the  Directory  is  at  present  ready 
to  guaranty  publication.  I  know  it  is  hoped  that  provision  may  be 
made  for  them,  but  as  yet  no  formal  and  definite  conclusions  have 
been  reached.  There  are  diflSculties  in  the  way.  Here  and  there  will 
be  an  association  that  will  say:  ^*  We  propose  to  control  the  publication 
of  our  proceedings  ourselves;''  while  others  will  say:  "We  shall  be  glad 
to  have  the  Government  or  some  outside  association  publish  our  report;'' 
and  my  own  hope — I  can  use  no  stronger  word — is  that  a  very  consid- 
erable fond  will  be  available  for  the  publication  of  the  proceedings. 

Mr.  Willits.  What  I  have  said  was  said  in  no  spirit  of  discourage- 
ment It  was  only  for  my  own  information  on  that  point  that  I  asked 
the  question.  I  consider  the  subject  one  of  great  importance,  and  I 
would  say  to  Professor  Morrow  and  to  the  Association  generally  that 
wherever  and  however  the  Department  can  cooperate  with  you  it  will  be 
most  happy  to  do  so.  As  to  the  matter  of  expenses,  our  appropriations 
are  limited  not  only  as  to  amount,  but  to  specific  objects,  and  the  money 
can  not  be  diverted  in  any  way.  However,  before  the  time  passes,  we 
may  be  able  to  get  irom  Congress,  an  appropriation  that  will  enable  us 
to  help  in  some  specific  direction. 

The  CnAiBMAN.  If  Secretary  Willits  will  allow  me,  I  would  like  to 
ask  one  question  for  my  private  edification.  Is  there  no  money  in 
the  Department  of  Agriculture  that  can  legally  be  diverted  to  the  print- 
ing of  reports  on  Agriculture?  I  mean  reports  of  agricultural  meet- 
ings; for  instance,  such  as  this  Agricultural  Congress.  According  to 
the  ordinary  way  of  doing  business  in  the  Department,  is  there  no 
money  that  can  be  used  for  that  purpose? 

Mr.  Willits.  No,  we  have  a  printing  fund  for  our  own  work  and 
for  the  results  of  work  done  at  the  experiment  stations. 
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The  CHAraMAN.  Can  you  not  make  the  printing  of  the  pioceedings 
of  this  congress  a  part  of  your  work? 

Mr.  WiLLiTS.  We  can  not;  we  are  not  charged  with  it,  and  even  if 
we  were,  we  are  limited  as  to  amount.  But,  as  I  have  said,  I  hope  that 
before  the  time  comes  we  may  have  a  lump  sum  that  can  be  handled  in 
some  way  or  other  for  the  general  good.  These  reports  of  the  proceed- 
ings at  Champaign,  which  have  just  been  distributed,  we  did  consider  as 
part  of  our  work,  although  it  is  not  all  our  own;  I  mean  to  say  that  it 
is  very  largely  your  work,  but  we  cooperate  in  the  publication  of  the 
proceedings  of  this  very  Association,  because  we  are  charged  with  the 
editing,  printing,  and  publication  of  results  of  experiments,  so  that  it 
is  very  proper  that  we  should  publish  these  discussions;  but  we  can  not 
take  in  any  outside  matters  over  which  we  have  no  legislative  control. 

Mr.  Morrow.  A  single  word  farther.  The  nature  of  the  report 
made  by  our  committee  and  of  the  questioning  thereon  has  compelled 
me  to  confine  my  remarks  almost  entirely  to  the  agricultural  side  of 
the  matter.  Many  i)ersons  interested  in  different  lines  are  present  in 
this  audience,  and  I  wish  to  call  your  thought  to  the  feet  that  the  whole 
realm  of  science  in  its  various  relations,  but  particularly  the  natural 
sciences,  will  be  represented  at  Chicago  in  a  series  of  congresses.  I 
bespeak  your  interest  in  the  matter,  and  trust  that  you  will  endeavor 
to  keep  yourselves  informed  as  to  what  is  done  in  the  lines  esx)ecially 
attractive  to  you,  giving  what  aid  you  can  in  their  direction.  To  pre- 
vent possible  misconception,  I  will  add  that  while  we  are  proud  of  Chi- 
cago and  think  that  the  people  living  near  there  are  fairly  good  people, 
it  is  not  the  belief  of  the  Exposition  managers  or  of  the  Auxiliary  man- 
agers that  nobody  lives  outside  a  radius  of  128  milejs  from  that  city; 
but  for  convenience  of  consultation  the  Congress  Auxiliary  has  had  to 
draw  the  line  so  that  the  men  shall  be  reasonably  near  at  hand.  Presi- 
dent Bonney  honored  me  by  asking  me  to  name  the  chairman  of  a  most 
important  scientific  committee.  I  named  two  or  three  Few  England 
men,  and  although  they  were  admirably  qualified  he  said  the  one 
selected  would  have  to  be  reasonably  near  Chicago,  as  otherwise,  how- 
ever valuable  he  might  be  personally,  he  could  not  do  the  work  which 
must  be  done  at  this  time;  so  that  it  was  out  of  the  question  to  appoint 
one  of  the  Eastern  men.  Finally  I  had  the  pleasure  of  naming  the  presi- 
dent of  one  of  the  institutions  represented  here,  and  my  suggestion 
was  at  once  adopted. 

The  report  was  accepted. 

Mr.  Alvord.  I  move  that  the  committee  on  the  World^s  Columbian 
Exposition  be  continued  until  the  close  of  the  Exposition.  I  hope  that 
before  my  motion  is  agreed  to  it  will  be  properly  considered. 

Mr.  Curtis.  I  believe  some  action  was  taken  as  to  that  at  the  last 
meeting. 
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The  Sbcbetary.  I  would  say  that  I  have  just  found  the  resolutions 
referred  to,  and  will  read  them.  They  are  printed  on  page  73  of  the  Pro- 
ceeding of  the  Champaign  convention : 

Mr.  Armsby  reported  for  tbo  conimittee  appointed  to  consider  the  advisability  of 
a  cooperative  station  exhibit  at  the  World's  Columbian  Exposition,  as  follows : 

Btnolvtdy  That  in  the  opinion  of  this  Association  it  is  advisable  to  have  a  coopera- 
tive station  exhibit  at  the  World's  Columbian  Exposition. 

Besolved,  That  in  order  to  formulate  and  carry  out  such  preliminary  steps  as  are 
necessary  during  the  year,  a  special  committee,  with  power  to  represent  the  Associa- 
tion, be  appointed  by  this  convention  to  cooperate  with  the  U.  S.  Department  of 
Agriculture,  and  to  take  such  other  action  as  may  be  necessary. 

Be$olved,  That  the  executive  committee  be  authorized  to  pay  from  the  funds  of  the 
Association  the  actual  and  necessary  exi>ense8  incurred  by  the  special  committee 
above  provided  for,  in  the  discharge  of  its  duties. 

On  motion  of  Mr.  Turner,  the  resolutions  were  adopted. 

On  motion  of  Mr.  Alvord,  it  was  ordered  that  a  committee  of  five  station  directors 
be  appointed  by  the  Chair  to  carry  out  the  plan  proposed  in  the  resolutions  just 
adopted. 

The  President  appointed  Messrs.  Armsby,  Thome,  Morrow,  Tracy,  and  Henry. 

That  is  all  that  appears  as  to  the  permanency  of  the  committee. 

Mr.  AiiVOBD.  It  was  then  apparently  a  committee  for  the  year,  and 
should  at  least  be  continued  now  that  its  report  has  been  rex^eived  and 
adopted,  as  otherwise  it  will  cease  with  the  adjournment  of  this  conven- 
tion. Hence,  my  motion  is  made  to  bring  the  subject  of  its  continuance 
before  the  meeting. 

The  motion  was  carried. 

Mr.  AiiVOBD.  For  the  puri)ose  of  accomplishing  as  much  business 
to-day  as  possible,  I  will  now  make  another  motion,  which  is  suggested 
to  me  by  remarks  made  on  the  floor  this  afternoon  in  regard  to  this 
Congress  Auxiliary.  It  seems  to  me  that  there  should  be  some  action 
by  this  Association  in  connection  with  the  subject  presented  to  us;  that 
it  is  advisable  to  have  the  connection  between  the  Congress  Auxiliary 
and  our  standing  Exposition  commit/tee  maintained.  Such  action  has 
already  been  inaugurated  through  Professor  Morrow.  In  connection 
with  the  adoption  of  Dr.  Armsby's  report,  I  move  that  a  special  com- 
mittee be  appointed  by  this  Association  to  cooperate  with  the  Con- 
gress Auxiliary  in  relation  to  the  agricultural  congresses  proposed, 
such  committee  to  consist  of  Professor  Morrow,  the  President  of  the 
Association,  and  the  Assistant  Secretary  of  Agriculture. 

The  motion  was  carried. 

Mr.  Woods.  I  move  that  the  program  proposed  by  the  executive 
committee  be  accepted  and  adopted  as  the  program  of  this  convention. 

The  motion  was  carried. 

The  Chaikman.  It  will  now  be  in  order  to  discuss  the  question 
marked  a  on  the  program,  which  is  as  follows:  Is  it  desirable  to  have 
a  collective  exhibit  of  the  agricultural  colleges  in  the  agricultural 
building  of  the  World's  Columbian  Exposition? 

Mr.  Alvoed.  To, explain  the  appearance  of  this  subject  upon  thepro- 
gram  I  wish  to  state  that  through  communication  with  our  standing 
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committee  on  the  Exposition  it  became  known  that  Mr.  Bachanan^  chief 
of  the  department  of  agricalture  of  the  Exposition,  strongly  desired 
that  there  should  be  placed  in  the  agricultural  building  a  collective 
exhibit  of  the  agricultural  colleges,  whether  those  colleges  were  repre- 
sented elsewhere  or  not,  and  he  wished  to  have  the  matter  brought 
before  the  present  meeting  of  this  Association.  Therefore  it  was  put 
upon  the  program,  and  two  gentlemen  representing  widely  separated 
agricultural  colleges  were  asked  to  consider  the  subject  and  be  prepared 
to  open  the  discussion  thereon.  Neither  of  these  gentlemen  is  present. 
If  any  will  volunteer  I  think  the  question  should  now  be  taken  up,  other- 
wise it  might  be  well  to  go  on  to  the  next  topic,  reserving  this  for  a 
later  time.  The  topic  next  in  order  is  the  question  as  to  the  weather 
service,  which  is  of  interest  to  the  stations  as  well  as  the  colleges,  and 
preparations  have  been  made  for  its  consideration  at  any  time  this  after- 
noon when  it  shall  come  up. 

Mr.  WiLLiTS.  I  would  like  to  have  it  brought  up  at  once,  for  I  wish 
to  be  present  when  it  is  discussed,  and  I  desire  to  return  to  the  Depart- 
ment. 

Mr.  Alvobd.  You  wish  to  have  the  weather  service  matter  first! 

Mr.  WiLLiTS.  Yes,  if  the  order  can  be  changed.  I  do  not  know  that 
it  makes  any  difference  which  subject  is  considered  first. 

Mr.  Smith  of  Minnesota.  I  move  that  we  next  consider  section  h  of 
the  program,  passing  section  a  temporarily,  to  be  called  up  later. 

The  motion  was  carried. 

The  Chairman  (reading),  ft.  What  cooperation  is  desirable  between 
the  colleges  and  stations  and  the  Weather  Bureau  of  the  Department 
of  Agriculture  t 

Mr.  WiLLiTS.  I  did  not  propose  to  make  any  extended  remarks.  It 
is  desirable  that  there  shall  be  as  much  cooperation  as  is  i>ossible  and 
practicable.  In  my  opinion  there  is  really  no  limit  to  the  desirability; 
but  my  short  exi)erience  since  the  transfer  of  the  Weather  Bureau  to 
our  Department  has  shown  me  that  there  are  difficult  questions  with 
reference  to  this  cooperation.  I  started  off  with  the  idea  that  we  ought 
to  make  every  agricultural  college  and  experiment  station  a  permanent 
station  of  the  Weather  Bureau,  fully  equipped.  In  Michigan  I  organized 
the  State  weather  service  in  connection  with  the  State  Agricultural  Col- 
lege; that  is  to  say,  I  was  then  connected  with  the  college,  and  was  the 
principal  factor  in  getting  the  appropriation  under  the  charge  of  the 
State  board  of  agriculture,  the  trustees  for  the  college.  My  idea  was 
that  we  should  have  the  weather  observations  and  reports  made  at  the 
station  itself,  and  that  the  man  who  did  that  work  should  be  enlisted 
in  the  work  at  the  college,  should  be  a  professor  of  meteorology,  and 
should  take  the  boys  in  hand  and  teach  them  meteorology. 

Now  that  was  my  idea.  It  was  not  completely  realized,  but  we  did 
have  more  or  less  of  these  observations  under  the  eyes  and  the  study 
of  the  students.    Now  I  find  as  a  matter  of  fact  that  the  Weather 
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Boreaa  is  a  great  organization,  with  its  stations  located  largely  at  com- 
mercial centers,  and  necessarily  so  on  account  of  the  superior  facilities 
for  transmitting  intelligence.  They  must  be  located  where  the  best 
means  of  collecting  and  disseminating  the  information  are  available. 
That  is  a  fixed  fact  politically,  commercially,  and  in  every  way,  and  I 
find  that  the  drawing  power  of  a  State  capital  or  the  great  commercial 
e^ter  of  a  State,  with  its  newspapers  and  lines  of  telegraph,  is  alto- 
gether stronger  than  that  of  any  college  can  be.  But  unfortunately  for 
this  purpose  most  of  our  colleges  are  located  at  remote  points  which  afford 
comparatively  small  facilities  for  dissemination  of  reports,  etc.  Take 
the  case  of  Virgim'a,  whose  college  is  away  off  at  Blacksburg,  7  miles, 
I  believe,  from  a  railroad;  and  so,  too,  in  other  States  we  find  them 
scattered  around  here  and  there,  and  this  makes  it  difficult  to  carry 
out  the  program  I  have  in  mind.  You  may  ask  why  we  can  not  have 
two  stations.  Well,  there  comes  in  the  matter  of  expense.  The  money 
is  £^propriated  for  the  plan  as  it  exists  now,  and  we  can  not  duplicate 
the  work  without  doubling  the  expense  so  far  as  the  stations  are  con- 
cerned. So  I  have  not  yet  formulated  in  my  mind,  in  considering  this 
new  sphere  of  departmental  activity,  any  plan  by  which  the  idea  I  had 
held  could  be  even  approximately  carried  out. 

This,  however,  is  true,  that  so  far  as  may  be  the  Department  of 
Agriculture  wishes  to  be  in  communication  with  these  (colleges  and 
scientific  institutions  and  to  cooperate  with  them  in  their  studies. 
It  wants  to  have  these  institutions  as  a  breeding  ground  for  its 
observers,  wherever  they  may  be  placed.  It  was  charged  by  the  persons 
who  advocated  retaining  the  service  in  the  Army  that  the  prestige 
of  the  service  could  not  be  kept  up  if  taken  from  under  the  military 
discipline.  Men  enlisted  for  5  years  and  stationed  at  Pikes  Peak  or 
in  Arizona  had  only  to  obey  as  soldiers,  going  and  staying  until  their 
time  was  up  or  until  they  were  relieved — an  enforced  service.  We 
were  told  that  it  could  never  be  done  otherwise;  that  if  it  were 
attempted  we  woijd  find  plenty  of  willing  people  for  the  desirable  places 
but  none  for  the  undesirable  ones,  which  nobody  would  take  unless 
ordered  to  them  under  the  Army  discipline.  But  there  are  in  scien- 
tific investigation  ties  stronger  than  any  orders.  A  young  man  who 
understands  botany  and  entomology  and  all  these  underlying  sciences 
will  be  willing  to  go  into  the  wilderness,  at  least  for  a  short  time,  and 
study  Nature  as  he  finds  her  there.  And  so  I  still  have  the  hope  that  in 
some  way  or  other  we  may  become  so  associated  with  the  agricultural 
colleges  in  this  work  that  when  young  men  enter  the  service  as 
observers  they  will  say,  *'  We  are  ready,''  and  will  take  up  their  studies 
and  go,  and  not  simply  to  serve  perftinctorily.  We  want  observers 
who  know  something  beyond  the  mere  recording  of  rainfaU,  tempera- 
ture, and  wind,  acting  as  automatically  as  do  their  thennometers 
and  barometers;  we  want  wide-awake  young  men,  with  minds  willing 
to  study  Nature  in  all  her  phases,  wherever  they  may  be,  and  in  that 
sense  we  hope  for  greater  result^s. 
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Some  days  ago  I  received  a  letter  from  Professor  Scovell  in  reference 
to  his  own  station.  I  replied  that  the  subject  had  been  referred  to  the 
Weather  Bureau,  and  that  I  would  see  to  it  that  the  Department  or 
the  Weather  Bureau  should  be  represented  here  when  this  topic  came 
up  for  discussion.  Professor  Harrington,  as  I  stated  a  short  time  ago, 
leaves  to-day  for  Europe,  and  Miy'or  Dunwoody,  acting  chief,  will  not 
be  here  until  to-morrow;  but  Professor  Harrington  has  prepared  a 
paper  which  I  would  like  to  have  read  at  this  time.  I  do  not  know 
what  his  plan  is,  but  I  know  that  he  feels  very  much  as  I  do  on  the 
subject. 

Mr.  A.  L.  Colton,  confidential  clerk  to  the  Chief  of  the  Weather 
Bureau,  was  introduced  by  the  Secretary. 

Mr.  Colton.  Professor  Harrington  desires  me  to  express  his  regret 
that  he  can  not  be  here.  He  left  with  me  a  memorandum  to  be  read 
here  by  Major  Dunwoody,  but  that  gentleman  is  absent  and  will  not 
return  until  to-night,  so  that  the  best  I  can  do  is  to  read  this  rather 
brief  pai>er,  in  which  my  Chief  expresses  his  views  upon  the  relations 
between  the  agricultural  colleges  and  the  Weather  Bureau. 

Mr.  Colton  read  the  paper  referred  to,  as  follows: 

Meteorological  Work  op  Agricultural  Experiment  Stations  and  Agricul- 
tural Colleges,  and  their  Relations  to  the  Weather  Bureau. 

The  relations  which  should  exist  between  agricultural  experiment  stations  and 
agricnltnral  colleges  and  the  Weather  Bureau  are  not  easy  to  define.  It  is  not  diffi- 
cult, however,  to  state  what  kind  of  meteorological  work  exi)eriment  stations  and 
agricultural  colleges  should  perform.  For  two  reasons  they  should  not  be  telegraphic 
meteorological  stations :  First,  they  are  not  in  a  position  for  sending  and  receiving 
telegraphic  observations  generally.  The  stations  where  observations  are  received 
and  sent  telegraphicaUy  must  be  selected  with  reference  to  ease  of  telegraphic  com- 
munication. The  requirements  of  their  selection  will  not  usually  admit  of  experi- 
ment stations  or  agricultural  colleges.  Secondly,  some  of  the  work  require<l  of  tele- 
graphic stations,  which  must  be  done  rapidly  and  at  certain  fixed  and  often  unusual 
hours,  can  not  well  be  done  at  experiment  stations  or  agricultural  coUeges. 

Again,  in  general,  agricultural  experiment  stations  and  agricultural  coUeges  should 
be  located  in  the  open  country,  and  therefore  can  not  be  made  central  stations  for 
State  weather  services.  The  latter  should  be  located,  where  possible,  at  commercial 
centers. 

Nevertheless,  there  is  a  large  field  of  meteorological  work  which  agricultural  col- 
leges and  experiment  stations  can  very  properly  occupy  and  which  should  be  assigned 
them.  They  should  generally  be  made  meteorological  stations  of  the  first  order,  on  the 
international  plan,  and  their  special  duty  should  be  climatological  research.  A 
station  of  the  first  order  is,  in  general  terms,  one  where  hourly  observations  are 
taken  and  recorded  by  self-registering  instruments.  These  observations  are  espe- 
cially suitable  tor  climatological  work;  they  should  be  taken  in  some  quiet  place; 
the  observer  should  have  ample  leisure  to  watch  his  instruments  and  assure  himself 
of  their  accuracy,  and  afterwards  the  observations  should  be  carefully  reduced  by 
the  observer.  All  this  requires  much  time  and  care  on  his  part.  The  conditions  at 
experiment  stations  and  agricultural  colleges  are  peculiarly  adapted  to  this  kind  of 
work,  and  moreover  this  work  is  of  especial  interest  to  agriculture.  The  observa- 
tions referred  to  should  be  published  in  fiill  and  on  the  international  plan. 
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To  this  general  clhnatological  work  these  stations  should  add  some  special  meteoi«ir 
logical  investigations,  such,  for  instance,  as  the  relation  of  forests  to  climate,  reac« 
tioDS  of  the  soil  and  climate,  the  influence  of  climate  upon  vegetation  and  the  influence 
of  vegetation  upon  climate,  the  relation  of  the  Htages  of  plant  growth  to  the  season, 
and  similar  topics.  Such  work  is  already  performed  by  similar  stations  in  the  Old 
World,  especially  in  Germany.  As  an  example 'of  what  such  stations  should  do  in 
this  class  of  work,  I  would  suggest  the'  investigations  carried  on  at  the  station  at 
Munich,  in  charge  of  Professor  Wollny. 

It  is  difficult  to  say  exactly  what  the  relations  of  the  Weather  Bureau  to  these  sta- 
tions should  be.  The  Bureau  should  undoubtedly  furnish  the  instruments  used  at  the 
stations,  or  at  least  should  ascertain  their  corrections  and  certify  to  their  accurac}-. 
The  Weather  Borean  should  also  have  the  instruments  and  the  work  inspected  from 
time  to  time  to  insure  uniformity,  and  the  work  at  the  different  stations  should  he 
planned  after  that  of  the  Bureau  itself.  But  it  is  not  easy  to  say  what  should  be  done 
with  the  results.  Purely  meteorological  results  probably  ought  to  be  reported  to  the 
Bureau,  and  agricultural  work  should  probably  be  reported  to  the  Department.  It 
might  be  well  to  place  the  meteorological  work  of  the  experiment  stations  and 
agricultural  colleges  under  the  more  direct  charge  of  an  officer  who  should  be 
at  ^e  head  of  a  subdivision  of  the  records  division  of  the  Weather  Bureau.  A  tem- 
porary arrangement  of  this  sort  could  be  made,  and  this  changed  from  time  to 
time  as  appeared  to  be  best,  until  in  the  course  of  time  satisfactory  relations  could 
be  evolved. 

I  win  say,  in  conclusion,  that  it  would  give  me  the  greatest  pleasure  to  cooperate 
with  ^e  experiment  stations  and  the  agricultural  colleges  in  the  pursuit  of  meteor- 
ological work.  Any  assistance  the  Weather  Bureau  could  give  them  would  be  gladly 
extended. 

M.  W.  Harrington, 
Chief  of  the  Weather  Bureau, 

Mr.  BoBEBTS  (Vice  President  Porter  in  the  chair).  It  seems  to  me,  Mr. 
Chairmian,  that  we  are  traveling  in  the  right  direction.  The  Depart- 
ment of  Agricnlture  at  Washington  should  have  entire  control  of  .the 
Weather  Burean,  and  the  work  should  be  done  at  the  exi)eriment  sta- 
tions and  agricultural  colleges.  I  am  somewhat  tired  of  reading  that 
two  tenths  of  an  inch  of  rain  fell  at  Coney  Hollow  last  week,  when 
by  cUmatic  influences  the  storm  swept  millions  of  dollars'  worth  of 
fruit  out  of  our  State,  and  no  true  scientific  agriculturist,  capable  of 
studying,  has  any  means  of  knowing  what  effect  the  climate  has  in  the  case. 
Last  year  all  our  apples  and  nearly  all  our  other  fruit  crops  failed  on 
account  of  climatic  influences;  and  every  week  I  read  in  certain  papers 
a  crop  of  Weather  Bureau  reports  of  petty  things  that  mean  noth- 
ing, as  it  seems  to  me,  or  very  little.  I  am  not  now  referring  to  the  Agri- 
cultural Department  only.  I  hope  that  before  this  convention  adjourns 
it  will  pass  some  resolution  which  may  strengthen  the  hands  of  the  Sec- 
retary of  Agriculture,  and  that  this  whole  business  will  be  placed  where 
it  ought  to  be  placed  and  where  it  can  be  of  the  greatest  i>o8sible  good 
to  the  country.  If  it  is  necessary  to  telegraph  along  the  coast  that 
there  is  a  storm  coming  that  can  be  done  by  the  worker  at  the  sta- 
tion, who  understands  botany,  horticulture,  chemistry,  and  a  dozen 
other  things.  I  have  now  in  mind  a  station  where  a  carpenter  goes  out 
and  looks  into  a  tube  and  sends  a  dispatch  somewhere  or  other,  I  don't 
know  where,  but  I  don't  believe  that  it  helps  the  farmer  at  all;  at  any 
rate  I  can  not  see  that  it  does. 
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Wliat  I  mean  to  say  is  that  the  main  work  of  the  Weather  Bureau 
should  be  to  define  our  climate  and  get  the  facts  with  which  to  go  at 
this  forestry  question  immediately,  for  that  question,  as  you  know,  can 
not  be  deferred  much  longer.  I  believe  that  if  we  were  to  go  at  the 
rate  we  are  now  going  it  would  be  less  than  half  a  century  be6>re 
America  would  have  to  import  her  wheat,  oats,  and  cattle.  This  sub- 
ject must  come,  and  that  very  shortly;  so  it  is  high  time  for  the  Departs 
meut  of  Agriculture  at  Washington  to  find  out  the  amount  of  moist- 
ure and  the  amount  of  heat  and  the  kind  of  soil,  and  so  on,  throughout 
the  various  districts  of  our  country,  where  we  need  to  reclothe  the 
earth  with  trees.  We  have  a  great  American  desert.  The  Weather 
Bureau  will  never  clothe  it  with  trees.  If  that  is  ever  done,  it  will  have 
to  be  done  by  the  Department  of  Agriculture.  I  do  not  care  to  offer  a 
resolution,  but  I  feel  very  deeply  upon  this  subject,  and  I  wish  that  I 
knew  how  to  change  this  whole  condition  of  things  so  that  we  might 
get  at  our  agricultural  colleges  and  experiment  stations  some  facts 
which  would  enable  us  in  the  near  future  to  cover  our  hills — ^yes,  and 
even  some  of  our  valleys  which  are  worn  out — with  forestry,  with  plants. 
Certainly  we  are  here  to  take  the  initiative  and  get  ahead,  not  to  go  on 
in  this  eternal  train.  I  hope  that  you,  Mr.  Willits,  will  formulate  such 
a  resolution  as  you  wish.  Do  not  be  ashamed  to  father  it,  and  I  will 
second  it,  and  do  all  I  can  to  get  it  through  this  organization,  to 
strengthen  your  hands,  so  that  you  may  get  hold  of  this  whole  subject 
and  manage  it. 

Mr.  Willits.  I  do  not  come  forward  with  any  resolution,  but  on  this 
climatic  question  I  am  a  good  deal  of  a  "crank.''  The  Smithsonian 
Institution  inaugurated  this  work  of  receiving  reports  of  observers 
recording  the  state  of  the  thermometer,  the  direction  of  the  wind,  etc., 
and  did  a  grand  work,  but  of  course  a  large  mass  of  unreduced  mate- 
rial was  accumulated.  After  a  while  the  Smithsonian  Institution 
abandoned  this  and  the  Signal  Service  took  it  up,  and  these  collections 
made  from  year  to  year  have  never  been  fully  reduced  or  investigated 
with  the  idea  of  finding  a  climatic  law,  but  largely  for  the  puri>ose  of 
l)redicting  storms.  Now  these  predictions  of  storms  are  imx>ortant  and 
should  not  be  neglected.  You  will  find  it  fascinating  and  charming  to 
take  the  report  and  see  a  storm  start  in  the  West  and  march  in  a  grjind 
sweep  across  the  continent;  but  I  think  I  speak  the  sentiment  of  the 
Chief  of  the  Weather  Bureau  in  saying  that  while  we  do  not  desire  in 
any  way  to  impair  that  service,  we  do  desire  to  ascertain  the  relations 
of  climate  to  vegetation,  the  different  conditions,  the  different  laws, 
and  what  modifications  come  from  the  lakes,  streams,  and  forests,  and 
all  that,  and  to  discover  some  law  by  which  we  can  determine  what 
can  and  what  can  not  be  done.  The  other  day  when  I  visited  the 
Bureau  I  found  one  professor  engaged  upon  a  mass  of  material  cov- 
eiiiig  25  years  of  observation.  His  duty  is  to  [find  in  it  somewhere 
the  governing  law.    Twenty-five  years  is  a  pretty  good  parallax,  and 
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if  you  have  a  man  of  suflBcient  brains  he  can  reduce  these  observa- 
tions to  9>  law.  That  is  our  great  difficulty;  we  can  all  see  that  it 
ought  to  be  done,  and  an  effort  will  be  made  in  that  direction  more 
emphatic  than  heretofore.  That  is  the  great  fundamental  agricultural 
question,  and  what  Professor  Harrington  means  is  that  you  should 
not  be  made  mere  instruments  for  telling  by  telegraph  that  a  storm  is 
coming,  but  your  brightest  minds  in  the  colleges  should  be  set  to  study 
meteorological  questions  with  regard  to  climate,  and  he  is  ready  to  help 
you  by  making  your  institutions  stations  of  the  first  order  and  furnishing 
the  necessary  instruments. 

I  have  a  letter  from  M^jor  Dunwoody  on  the  subject,  and  he  states 
It  a  httle  diflerently  from  Professor  Harrington,  who  was  absent  at  the 
dme  this  letter  was  written.  I  will  read  it  as  giving  something  of 
Major  Dunwoody's  idea. 

U.  S.  Department  of  Agriculture, 

Weather  Bureau, 
Washing  ton,  D,  C,  August  1,  1891, 

Sir:  With  reference  to  your  communication  of  the  first  instant  (accompanying  the 
letter  of  Mr.  M.  A.  Scovell,  director  of  the  Kentucky  Agp^icultural  Experiment  Station, 
asking  for  the  reestablishment  of  the  station  of  this  service,  fonnerly  at  Lexington, 
Kentucky),  in  which  you  request  a  list  of  all  the  agricultural  colleges  now  in  codpera- 
tion  with  this  Bureau  as  volunteer  or  actual  stations,  and  suggesting  that  some  line  of 
policy  with  relation  to  the  general  subject  of  cooperation  between  the  Weavher 
Bareau  and  the  agricultural  experiment  stations  be  outlined  with  reference  to  the 
question  under  that  head  to  be  discussed  at  the  meeting  of  the  Association  of  Agri- 
enltnral  CoUeges  and  Experiment  Stations  to  be  held  in  this  city  from  August  12  to 
18, 1891—1  have  the  honor  to  recommend  that  the  ofier  be  made,  on  behalf  of  this 
Bmeau,  to  furnish  the  experiment  stations  and  colleges,  at  the  expense  of  this  serv- 
ice, with  standard  meteorological  instruments;  that  these  be  visited  by  an  iuspector 
of  this  service;  that  the  instruments  be  properly  located  as  prescribed  by  this 
Bnrean;  and  that  regular  reports  be  made  on  blanks  which  shall  be  furnished  by  this 
Bniean.  It  is  suggested  that  the  advisabiUty  be  considered  of  having  these  experi- 
ment stations  placed  in  charge,  under  this  Bureau,  of  the  State  weather  services  in 
their  respective  States,  where  it  is  found  to  be  practicable  and  advisable.  It  will 
probably  be  found,  however,  that  the  cases  where  this  can  be  done  are  very  rare,  for 
as  a  rule  the  headquarters  of  the  State  weather  services  are  now  well  located.  The 
features  of  coUection  of  reports  and  distribution  of  bulletins,  warnings,  etc.,  are  of  the 
first  importance  and  should  always  determine  the  location  of  headquarters.  While, 
therefore,  it  may  be  of  advantage  to  change  the  location  in  some  cases,  the  matter  should 
not  be  disposed  of  hastily  by  the  adoption  of  any  general  rule,  as  each  individual 
service  requires  careful  consideration.  Certainly  this  Bureau  will  do  everything 
practicable  to  encourage  the  heartiest  cooperation  between  the  Weather  Bureau  and 
the  agricultural  experiment  stations  and  colleges. 

With  reference  to  the  statement  required  as  to  agricultural  colleges  now  in 
cooperation  with  the  Weather  Bureau,  either  as  volunteer  or  actual  stations,  it  is 
requested  that  your  Department  furnish  this  Bureau  with  a  list  of  all  agricultural 
colleges  and  experiment  stations,  their  location,  etc.,  and  report  will  be  made  of 
such  of  them  as  are  in  cooperation  with  this  Bureau. 
Very  respectfully, 

H.  H.  C.  Dunwoody, 
Acting  Chief  of  the  Weather  Bureau. 

Hon.  Edwin  Wlllits, 

Assistant  Secretary  of  Agriculture, 

Washington,  D.  C, 
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Now,  as  I  anderstand  Professor  Harrington,  his  desire,  if  we  may  ase 
that  term,  is  to  use  these  colleges  and  exx>erimeut  stations  as  the  right 
hand  of  the  Weather  Bureau  in  studying  this  very  question  of  clima- 
tology, and  the  meteorology  of  the  locality  and  its  effect  on  plants,  their 
growth,  etc.  In  a  certain  sense  we  are  in  the  dark,  but  that  is  the 
direction  in  which  we  are  looking,  and  if  there  is  anything  that  we  can 
do  under  the  law,  with  the  money  appropriated,  which  will  be  for  the 
benefit  of  agriculture,  I  think  I  may  say  that  Secretary  Busk  will  do  it 
every  time. 

Mr.  Smith  of  Minnesota.  In  order  to  bring  the  matter  to  a  terminus, 
I  move  that  the  paper  of  Professor  Harrington,  together  with  the  prior 
and  subsequent  discussion  in  regard  to  this  subject,  be  referred  to  a 
committee  of  three,  who  shall,  after  consultation  with  Professor  Harring- 
ton and  other  officers  of  the  Department,  formulate  a  plan  of  coordi- 
nation between  the  stations  and  the  Department,  and  report  to  this 
convention  at  a  later  stage. 

Mr.  Alvoed.  I  second  the  motion,  and  would  like,  if  we  have  time,  to 
say  a  word  or  two  more  on  the  subject.  After  thinking  of  this  matter 
a  good  deal  I  do  not  quite  accept  Professor  Harrington's  objection  to 
doing  more  in  the  way  of  telegraphic  service  firom  the  colleges  and  sta- 
tions. When  it  comes  to  the  matter  of  printing  and  distributing 
reports  it  becomes  important  to  be  at  or  near  commercial  centers  with 
good  facilities;  but  the  mere  matter  of  telegraphic  communication  can 
be  as  easily  established  and  as  well  conducted  at  and  from  our  colleges 
and  stations  as  at  the  busiest  towns  in  the  States.  While  the  law  trans- 
ferring this  service  to  the  Agricultural  Department  was  being  formu- 
lated and  passed,  special  pains  were  taken  to  show  the  reason  why  the 
transfer  should  be  made  and  what  should  be  expected  as  it«  result.  I 
read  the  law  at  that  time  together  with  others  here  present,  and  also 
with  some  not  connected  with  our  Association.  I  wish  I  had  a  copy 
of  the  law  here,  but  without  attempting  to  quote  its  language  I  will 
say  unhesitatingly  that  in  two  essential  places  in  the  act  of  transfer, 
one  in  the  enacting  clause  and  the  other  toward  the  close,  it  is  stated 
that  the  reason  for  this  transfer  was  to  make  the  weather  service 
of  greater  use  and  benefit  to  the  agriculture  of  this  country,  and  that  it 
was  the  expectation  that  the  transfer  would  result  in  making  such  devel- 
opments and  improveuieuts  in  the  service  as  would  make  it  especially 
valuable  to  the  agriculture  of  the  country,  the  aim  in  providing  for 
additional  money,  etc.,  being  to  develop  the  utility  of  the  service  on 
that  line  rather  than  on  a  commercial  line.  Now  up  to  this  time  in  the 
operation  of  the  weather  service  the  agriculture  of  the  country  has 
had  all  its  weather  served  to  it,  so  to  speak,  not  only  from  the  cx>mmer- 
cial  centers,  but  Irom  the  commercial  standpoint,  and  the  predictions 
generally  issued  in  the  several  States  that  have  no  State  services  are 
based  not  upon  observations  taken  in  the  country  and  telegraphed  to 
the  /commercial  center,  but  solely  upon  a  single  set  of  observations  smd 
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a  single  set  of  instroments  located  in  a  large  city,  which  has  no  sort  of 
chmatic  relation  to  the  country  surrounding  it  or  to  the  agricultural 
districts  to  which  they  are  sent  throughout  the  State.  Take  Baltimore 
for  example.  I  will  risk  the  submission  of  the  statement  to  experts  in 
meteorology,  but  as  an  amateur  I  will  venture  to  prove  that  the  condi- 
tions existing  at  the  only  place  in  Maryland  where  official  observa- 
tions are  made  upon  which  to  base  predictions  is  so  located  that  its 
facts  of  record  are  contradicted  daily  by  observations  just  as  good, 
taken  at  numerous  places  within  a  few  miles  by  volunteer  observers, 
who  do  not  report  to  that  central  office  more  than  once  a  week  or  once 
a  month.  I  believe  it  to  be  true  that  in  the  agricultural  districts  the 
weather  service  predictions  have  been  most  generally  accepted  and  have 
proved  most  reliable  and  most  beneficial  to  agriculture  where  a  State 
weather  service  has  been  established,  having  its  ramifications  in  the 
country  and  its  headquarters  at  an  agricultural  college  or  State  uni- 
versity. I  could  cite  many  instances  exemplifying  the  fact  that  the 
service  of  most  advantage  to  the  agriculture  of  the  respective  States  of 
the  Union  has  been  a  State  service  under  the  auspices  and  general  con- 
trol of  officers  of  State  agricultural  colleges  or  institutions  of  a  kindred 
character.  So  that  I  believe  the  service  of  the  Weather  Bureau  itself 
may  be  expected  to  improve  by  taking  in  these  State  organizations,  and 
that  an  effort  should  be  made  on  the  part  of  the  Bureau  to  establish 
closer  relations  with  the  colleges  and  stations;  and  I  think  that  more 
than  is  now  indicated  by  Professor  Harrington  in  his  communication  can 
be  done  in  the  way  of  bringing  these  institutions  into  active  cooperation 
with  the  weather  service,  even  as  telegraphic  stations.  But  there  is 
another  point  which  has  been  alluded  to  by  Mr.  Willits,  and  is  referred 
to,if  I  recollect,  in  Professor  Harrington's  letter,  that  I  think  worthy  of 
consideration,  and  that  is  the  establishment  of  relations  between  the 
service  and  the  colleges  which  will  make  the  colleges  the  recruiting 
ground  for  the  force  of  the  weather  service  itself,  and  which  on  the 
other  hand  will  bring  in* the  weather  service  to  the  aid  of  the  colleges 
in  perfecting  and  adding  to  their  meteorological  instruction  and  in 
interesting  the  students  in  this  important  branch  of  science  as  related 
to  agriculture. 

One  other  view  of  the  subject,  and  then  I  am  done.  I  do  not  believe 
that  those  who  thought  the  service  could  be  bettered  by  transferring  it 
to  the  Department  of  Agriculture  can  realize  all  that  may  be  done  for 
agriculture  by  the  weather  service  until  its  sphere  is  so  enlarged  as  to 
include  what  we  may  call,  for  lack  of  a  better  term,  the  meteorology  of 
the  soil  as  well  as  that  of  the  atmoi^phere — ^what  is  called  in  foreign 
countries  ^'  agricultural  physics.'^  I  believe  that  to  take  observations 
and  have  knowledge  of  the  conditions  and  changes  of  the  atmosphere, 
and  shut  our  eyes  to  the  physics  of  the  soil  and  all  of  its  changes  and 
problems,  is  simply  to  throw  away  the  time  we  spend  in  agricultural 
observations,  because  it  is  to  take  but  one  of  two  successive  steps,  and 
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that  the  one  of  less  importance.  I  believe  we  mnst  extend  this  work 
of  meteorology  to  the  consideration  of  problems  in  the  physics  of  the 
soil,  and  that  that  is  a  proper  department  and  branch  of  this  work,  since 
it  largely  calls  for  the  same  men  and  the  same  appliances ;  at  least  if  the 
service  mnst  be  organized  anew  that  is  the  character  of  organization 
now  in  existence  which  can  best  be  utilized  to  accomplish  the  work.  I 
therefore  hope  that  in  considering  how  the  new  weather  service  can  be 
made  of  greater  value  to  agriculture  this  branch  of  the  subject  will  be 
given  attention  and  brought  into  the  work.  I  think,  therefore,  that 
when  this  discussion  is  concluded,  it  should,  as  suggested  by  Mr.  Smith, 
be  referred,  together  with  the  paper  presented,  to  a  special  committee 
to  report  back  to  the  convention. 

Mr.  Smith.  The  subject  is  of  vital  importance  in  Minnesota,  which 
is  the  birthplace  of  the  cyclone.  It  is  interesting  to  study  the  devel- 
opment of  the  cyclone.  Some  of  our  corps  have  lately  witnessed  the 
agglomeration  of  clouds  which  resulted  in  a  cyclone.  I  am  interested 
in  this  work,  and  am  glad  to  have  made  the  motion,  which,  if  carried? 
will  refer  the  matter  under  discussion  to  a  committee.  I  wish  that  it 
may  be  thoroughly  discussed,  and  I  am  sure  I  express  the  feelings  of 
all  in  saying  that  we  are  willing  to  do  anything  we  can  as  station 
workers  in  developing  the  service,  although  I  do  not  think  we  shall 
have  very  much  control  of  the  weather  after  aU. 

Mr.  Battle.  For  4  or  5  years  we  have  had  a  State  weather  serv- 
ice connected  with  the  experiment  station  in  North  Carolina;  it  is 
the  meteorological  division  of  the  station.  Fortunately  both  the  sta- 
tion and  the  college  are  located  in  the  central  part  of  the  State,  at  a 
commercial  center,  so  tliat  we  can  very  easily  disseminate  to  all  parts 
of  the  State  reports  as  to  frost,  cold  waves,  weather  indications,  etc 
We  consider  ourselves  fortunate  in  this  respect.  I  will  state  also  that 
we  have  always  endeavored  to  manage  the  weather  service  in  the 
interest  of  agriculture.  We  have  in  different  parts  of  the  State  mete- 
orological observers,  many  of  whom  are  the  superintendents  of  the 
coopersitive  field  tests,  so  that  the  meteorology  of  the  various  sections  can 
be  studied  in  connection  with  the  growth  of  the  crops.  We  publish 
a  weekly  weather  and  crop  bulletin,  made  up  from  the  reports  received 
from  different  parts  of  the  State,  numbering  nearly  two  hundred.  In 
this  way  we  can  keep  track  of  the  growth  of  the  crops  and  of  how  they 
are  effected  by  the  weather.  The  Weather  Bureau  at  Washington  has 
very  kindly  cooperated  with  and  aided  us  in  all  our  work.  The  Bureau 
has  detailed  an  observer,  who  is  the  meteorologist  of  the  station,  and 
pays  him  for  his  time  and  for  his  work.  Without  that  cooperation  we 
could  not  maintain  the  work,  and  I  wish  to  acknowledge  right  here  the 
benefits  we  receive  from  it. 

Mr.  Frear.  I  desire  to  add  a  word  in  line  with  the  remarks  of  Mr. 
Alvord  with  reference  to  the  location  of  the  Weather  Bureau  stations  as 
bearing  upon  their  ability  to  represent  the  climate  of  the  country.  In  the 
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first  place  we  well  know  that  the  temperat are  of  a  city  (even  though  every- 
thing be  done  that  is  possible,  by  means  of  proper  slieltorn,  to  protect 
the  instruments  firom  direct  radiation)  is,  especially  at  night,  different 
from  tiiat  of  the  surrounding  country,  OMring  to  the  nature  of  the  build- 
ings of  which  the  city  is  composed.  In  a  city  we  can  not  expect  to 
have  the  same  conditions  of  temperature  or  humidity,  and  conse- 
quently of  precipitation  (frost),  that  we  have  in  the  surrounding  country. 
Again,  frequently  the  centers  of  i)opulation  and  of  commerce  are  simi- 
larly situated  so  fiEtr  as  the  general  topography  of  the  State  is  concerned, 
and  therefore  fiul  to  represent  large  regions  which  are  important  from 
an  agricultural  standpoint  Take  our  own  State  of  Pennsylvania  for 
example:  We  have  a  weather  service  observer  in  Philadelphia;  we 
have  one  in  Erie;  we  have  one  in  Pittsburg.  Some  time  ago  it  was 
desired  to  increase  the  number,  and  to  have  the  central  mountain 
region  of  the  State  with  its  rich  valleys — very  important  in  the  agri- 
cultural part  of  the  State — represented.  Harrisburg  was  finally  select^ul 
as  the  place.  Now  Harrisburg  is  just  100  miles  west  of  Philadelpliia, 
and  is  situated  in  a  valley  in  the  eastern  part  of  the  State,  in  a  region 
representing  that  rather  than  the  central  mountain  part  of  the  State. 
Attempts  were  made  to  have  another  location  chosen.  In  that  case, 
however,  politics  eiitered  in  somewhat,  and  Harrisburg  was  8ele<;ted. 
It  does  not  represent  the  central  mountain  part  of  the  Stsite,  as  our 
State  weather  service  records  will  clearly  show.  The  Pennsylvania 
Station  has  paid  a  great  deal  of  attention  to  the  matter  of  weather  obser- 
vations ever  since  its  organization,  as  indeed  did  the  college  before 
the  organization  of  the  station.  We  have  done  what  little  we  could 
in  the  coordination  of  observations  and  crop  development,  and  I  am 
sure  I  represent  the  feeling  of  the  station  at  large  in  saying  that  we 
have  tried  to  do  all  we  could  in  that  direction,  recognizing  it  as  an 
important  function.  But  we  feel,  at  least  I  personally  feel,  that  the 
Department  and  the  Weather  Bureau  can  do  a  great  deal  more  for  us 
in  the  line  suggested  by  Mr.  Alvord  than  has  heretofore  been  done, 
and  it  was  my  hope  when  the  transfer  was  made  that  a  distinct  effort 
would  be  made  in  this  regai*d,  with  proper  organization,  and  under 
proper  direction. 

Mr.  Jenkins.  I  would  like  to  say  one  word  with  regard  to  those  sta- 
tions where  no  meteorological  work  is  done.  It  seems  to  me  that  we 
are  waiting  for  some  central  office  or  competent  meteorologist  to  show 
us  a  plan  by  which  we  can  hoi)e  to  gain  something  more  by  making 
observations  than  simply  filling  up  our  annual  rejiortswith  the  rainfall, 
temperature,  etc.  At  present  there  is  no  one  on  the  station  staff  who 
is  competent  to  digest  these  observations  after  they  are  made  and 
make  them  of  practical  use.  If  there  was  we  should  certainly  go 
into  the  business  of  making  observations.  Just  now  the  observations 
for  the  Connecticut  Valley  are  made  on  the  roof  of  a  tall  iiusurance 
building  in  the  center  of  a  city.  Five  years  ago,  as  a  concession 
172U— i^o.  7 1 
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to  the  agricultural  interests,  a  rain  gauge  was  put  in  the  center  of 
the  greeu  below,  and  this  was  at  the  mercy  of  every  naughty  dog  that 
wished  to  show  his  spite  against  the  administration.  Now,  Mr.  Chair- 
man, as  soon  as  we  can  be  assured  that  our  observations  will  have  any 
permanent  value,  that  is  as  soon  as  there  is  anyone  in  Connecticut  or 
anywhere  else  who  can  take  our  observations  and  digest  them  and 
make  such  use  of  them  as  shall  be  of  benefit  to  agriculture,  we  shall  be 
delighted  to  take  hold  of  the  subject.  We  are  favorably  situated,  not 
in  the  city,  but  close  by  it;  in  communication  every  hour,  day  and 
night,  with  the  telegraph  ofiice  by  telephone;  we  are  at  a  railroad  and 
commercial  center,  and  we  wish  to  do  everything  we  can  which  will  be 
of  any  help  to  the  agriculture  of  Connecticut,  but  as  things  have  been 
in  the  past  we  have  seen  no  chance  of  usefulness  in  making  meteorolog- 
ical observations.  As  soon  as  the  Department  of  Agriculture  can  pre- 
sent a  plan  which  shall  make  it  appear  that  there  is  money  in  it  for 
farmers — ^that  any  agricultural  use  can  be  made  of  the  results  obtained — 
we  shall  be  delighted  to  cooperate  in  every  way  possible,  and  I  pre- 
sume other  stations  are  situated  as  we  are  or  I  should  not  have  spoken 
on  this  matter. 

Mr.  Dabney.  I  think  that  the  Chief  of  the  Weather  Bureau  has  out- 
lined the  principles  of  organization  in  the  paper  presented,  and  that 
Dr.  Jenkins  in  his  remarks  ha43  struck  the  keynote  of  the  work  that  is 
to  be  done.  It  is  well  for  us  in  considering  the  work  to  be  undertaken 
by  colleges  and  stations  to  look  to  our  charges — what  are  we  for!  The 
colleges  are  to  teach  the  science  of  agriculture  and  the  expenment 
stations  are  primarily  to  conduct  the  research  in  those  sciences.  One 
way  to  secure  the  work  to  be  done  is  to  try  to  exclude  things  that 
ought  not  to  be  done.  It  seems  to  me  that  in  the  colleges  we  should 
avoid  everything  in  favor  of  the  commercial  part  of  this  work;  that  we 
should  not  do  what  can  be  done  by  any  one  else.  It  is  an  open  secret 
that  the  chief  reason  for  the  transfer  of  this  Bureau  to  the  Department 
of  Agriculture  was  to  make  it  do  good  to  the  farmers  and  make  it  a 
scientific  bureau.  The  Bureau  had  gotten  into  working  in  a  routine 
sort  of  way,  and  while  it  employed  experts  in  Washington,  more  were 
needed  in  the  minor  positions.  The  employes  (sergeants,  etc)  in  charge 
of  the  smaller  stations  being  mere  routine  workers,  young  mwi  having 
but  limited  education  were  taken  up  and  instructed  for  a  few  months 
in  the  mere  processes  of  taking  observations,  and  were  then  put  into 
the  service.  They  were  not  scientific  men  in  any  sense  of  the  word ; 
they  were  merely  mechanical  workers,  and  as  such  totally  unfit  to  do 
any  really  good  work.  In  many  cases,  having  no  real  sympathy  with 
their  work— being  mere  hirelings  required  to  do  work  certain  hours  in 
the  day— they  slighted  it.  I  have  heard  jokes  about  the  way  they  took 
observations.  They  frequently  guessed  at  the  facts,  frequently  misread 
the  instruments,  and  in  various  other  ways  made  mistakes  to  be 
expected  of  that  class  of  men — ^not  scientific  men.    These  mistakes  were 
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often  innocent,  but  there  were  wicked  mistakes  too.  We  believe  that 
win  be  remedied  and  that  the  Bureau  will  be  made  strictly  scientific. 
If  8Q,  how  can  we  help  the  Weather  Bureau?    That  is  the  question, 

Be  flrafe  thing,  it  seems  to  me,  is  the  need  of  scientific  work  and  of 
Bcieiitiile  mea  to  AH  tiiese  minor  positions.  Now,  it  would  seem  proper 
for  the  agricoltaral  ooOoge*  to  undertake,  as  has  been  suggested,  the 
training  of  these  scientifie  observers,  letting  this  be  a  part  of  their 
teaching.  On  the  other  hand,  as  has  also  been  already  suggested,  there 
is  vast  need  of  research.  The  work  of  the  Weatli^  Bureau  has  been  con- 
fined too  much  to  the  accumulation  of  data  and  the  publication  of  warn- 
ings, storms,  frosts,  and  so  on.  It  has  given  us  no  law,  and  a  vast 
amount  of  the  material  obtained  has  not  been  worked  up.  To-day  we 
know  very  little  about  the  climate  of  our  country.  When  it  comes  to 
tiie  dimate  of  any  particular  section  of  this  country  it  is  almost  impos- 
sible to  get  any  data  whatever  by  which  to  formulate  opinions  to  deter- 
mine what  crops  can  be  grown  there. ;  so  that  we  must  have  the  beginning 
of  the  work  in  studying  our  climate  in  various  sections  of  the  country,  and 
it  must  be  begun  as  a  scientific  study.  This  implies  a  vast  deal  of  scien- 
tific research,  and  it  will  be  necessary  to  have  in  the  Weather  Bureau 
a  scientific  department,  devoted  exclusively  to  the  consideration  of 
scientific  questions  underlying  these  laws.  The  observers  might  wisely 
be  located  at  the  experiment  stations,  so  that  we  might  have  in  con- 
nection with  them  well-kept  observing  stations,  with  men  in  charge 
who  could  teach  in  the  colleges  while  carrying  on  their  investigations, 
just  as  our  other  scientific  experts  do.  If  such  a  grand  system  of  scien- 
tific research  in  meteorology  is  to  be  established  it  should  have  its  cen- 
ter in  the  Weather  Bureau  and  the  Government  should  furnish  the 
means  as  well  as  the  apparatus.  I,  for  one,  think  that  our  college  and 
station  would  not  like  to  undertake  this  work  unless  there  were  some 
provision  for  men  to  be  employed — salaries,  etc.  We  have  all  we  can 
possibly  do  now,  and  I  believe  that  undertaking  to  do  too  much  is 
one  of  the  most  common  mistakes  made  by  our  colleges  and  stations, 
especially  by  the  stations ;  we  are  trying  to  do  too  many  things.  We  can 
not  undertake  to  make  research  in  meteorology  without  additional  aid; 
we  want  an  expert  when  we  undertake  it  in  our  State,  and  we  want  the 
very  best  instruments.  When  these  are  provided  we  are  ready  to  begin, 
but  not  until  then. 

The  Chatrman.  The  motion  of  Mr.  Smith,  seconded  by  Major  Al vord, 
is  for  the  appointment  of  a  committee  to  which  shall  be  referred  the 
whole  subject,  with  power  to  report  to  the  convention  at  some  later 
time.    Shall  I  put  the  question? 

Mr.  Woods.  Was  it  the  intention  to  have  the  committee  report  to 
this  convention  or  to  the  Association  at  a  subsequent  convention! 

The  Ghaibman.  To  the  present  convention. 

Mr.  Wooi>s.  Was  not  the  name  of  a  gentieman  who  sails  to-day  for 
Europe  included  in  the  names  of  those  with  whom  the  committee  were 
toconsottt 
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Mr.  Smith.  Yes,  Professor  Harrington  was  named,  but  I  said  ^^  and 
other  officers  of  the  Department." 

The  Chairman.  The  communication  of  Professor  Harrington,  as  I 
iinderstood  the  motion,  was  to  be  referred  to  this  committee. 

The  motion  was  carried. 

The  Chairman.  The  committee  appointed  will  be  announced  at  the 
evening  session. 

Mr.  BoBERTS.  I  have  a  resolution  that  I  would  like  to  present,  but 
not  for  discussion  at  this  time.    It  is  as  follows: 

Re9olv€dy  That  this  Assoeiation  most  re8i>ectfuUy  urge  the  honorable  Secretary  of 
Agricaltnre  to  use  every  honorable  means  in  his  power  to  secure  the  passage  of  a 
law  or  laws  which  shall  exempt  from  sale  or  preemption  all  Government  forest  lands 
now  unsold,  in  order  that  all  the  Government  woods,  forests,  and  underbrush  may 
be  surveyed  and  reported  upon  with  the  view  of  preserving  and  surveying  all  wood- 
lands belonging  to  the  Government. 

The  resolution  was  referred  to  the  executive  committee. 

The  Chairman.  The  next  topic  is,  c.  Shall  this  convention  hold  an 
adjourned  session  at  some  other  place  the  present  year!  If  it  is  your 
pleasure  to  take  that  up  now  for  consideration,  the  matter  is  before  the 
Association. 

The  Secretary.  It  seems  to  me  that  had  better  come  up  in  the 
latter  part  of  our  work,  when  we  have  some  unfinished  business.  I 
move  that  it  be  deferred  to  a  later  time. 

Mr.  Alvord.  Allow  me  to  suggest  that  this  is  one  of  the  few  oppor- 
tunities we  shall  have  for  discussion  and  there  is  plenty  of  time  before 
6  o'clock. 

The  Secretary.  I  made  the  motion  because  something  may  arise 
to  make  us  want  a  meeting  in  IN'ovember,  although  I  think  we  can  get 
through  with  all  our  business  here  and  shall  not  want  another  session. 

The  motion  was  lost. 

Mr.  Armsby.  I  move  that  the  convention  do  not  hold  an  adjourned 
session  during  the  present  year.  I  do  not  make  this  motion  in  any 
sense  as  a  criticism  upon  the  action  of  the  executive  committee  in  bring- 
ing up  this  question,  but  partly  to  bring  the  matter  before  us  in  par- 
liamentary form  and  partly  to  express  my  own  opinion  as  to  the 
desirability  of  holding  an  adjourned  session. 

The  Secretary.  That  motion  if  carried  will  not  prevent  a  called 
meeting,  I  suppose! 

The  Chairman.  ISo;  the  question  before  the  Association  is  ux)on  the 
motion  that  it  is  the  sense  of  the  convention  that  another  meeting  of 
the  Association  during  the  present  year  is  unadvisable,  unless  it  be  a 
meeting  called  by  the  executive  committee. 

The  motion  was  carried. 
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Evening  Session,  Wednesday,  August  12, 1891. 

The  convention  was  called  to  order  by  the  President  at  8  p.  m. 

The  Pbesident.  The  first  15  minutes  will  be  devoted  to  general 
business.  I  will  call  on  the  chairman  of  the  executive  committee  to 
read  the  roll  of  delegates. 

Mr.  Alvord  read  the  roll  as  it  stood  at  the  time.  (For  complete  list 
see  p.  13.) 

The  President.  The  committee  on  the  work  of  the  Weather  Bureau 
will  consist  of  Messrs.  C.  D.  Smith  of  Minnesota,  A.  W.  Harris  of  the 
Office  of  Experiment  Stations,  and  H.  B.  Alvord  of  Maryland. 

Mr.  Akmsby.  The  report  of  the  executive  committee,  presented  this 
morning,  contained  a  number  of  important  recommendations  to  the 
Association  upon  which  no  action  was  taken.  I  move  that  a  special 
committee  of  three  be  appointed  by  the  Chair  to  take  that  report  under 
consideration  and  report  thereon  to  the  convention. 

The  motion  was  carried. 

The  President.  The  Chair  will  announce  the  committee  a  little  later. 

The  President  then  addressed  the  convention  as  follows: 

Gentlemen  of  the  Association  :  The  great  apostle  of  German  materialiBm  was 
wont  to  say  in  his  lectures^  ''  Miracles^  gentlemen,  are  like  pills,  to  be  swallowed, 
not  chewed. "  Ho  was  dealing  with  the  supeniatoral  and  what  is  contrary  to  natural 
law.  Bat  in  the  vast  realm  of  Nature  and  the  investigation  of  her  phenomena,  the 
miracles  daily  performed  before  our  eyes  can  not  be  carelessly  disposed  of  in  a 
moment,  swallowed  without  consideration.  The  unrolling  of  the  leaf,  the  budding 
of  the  flower,  the  maturing  of  the  perfect  fruit,  the  wonderful  adaptation  of  parts 
to  specific  ends,  the  differentiation  of  various  organs,  as  the  filaments  of  certain 
plants  for  tactile  organs,  the  lobes  for  capturing  insects,  and  the  glands  for  secre- 
tion and  absorption — all  these  require  the  most  careful  and  patient  observation; 
all  natural  phenomena  have  their  physical  and  natural  causes,  and  to  find  out  these 
underlying  causes  is  often  a  morsel  of  the  toughest  kind,  to  be  turned  and  re-turued, 
again  and  ikgain  before  the  final  act  of  deglutition  takes  place  and  we  are  prepared 
to  hazard  an  opinion.  And  these  adaptations  of  nature  are  as  countless  as  the 
Bands  upon  the  shore,  each  one  in  itself  a  wonderful  physical  miracle,  only  to  be  inter- 
preted by  the  patient  worker. 

We  are  tempted  to  exclaim  in  the  words  of  the  magic  song  where  Mephistopheles 
draws  wine  out  of  the  table  in  Auerbach's  cellar : 

Wine  is  grapea  and  grapes  are  wood, 

The  wooden  board  yields  wine  as  good. 

It  is  bat  a  deeper  glance 

Into  Nature's  countenance. 

All  is  plain  to  him  who  saitb, 
"Lift  the  yeil  and  look  beneath, 
**  And  behold,"  the  wise  man  saith, 
''Miracles  if  you  have  faith." 

The  rapt  seer,  looking  over  the  broad  field,  exclaimed:  "Animate  and  inanimate 
creation  are  mountainous  and  glittering  with  them.  Down  into  the  regions  of  the 
infinitely  small,  whither  only  the  most  searching  microscopes  carry  the  sight;  up 
into  the  regions  of  the  infinitely  large,  whither  only  mightiest  telescopes  lift  our 
Btmggling  vision ;  among  the  mechanisms  of  the  atomic  hosts  that  people  a  single 
leaf  and  among  the  mechanisms  of  those  swarming  celestial  empires  whose  starry 
banners  sweep  our  nightly  skies,  it  is  everywhere  the  same" — exquisite  adaptations 
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crowding  exquisite  adaptations ;  means  so-exqnisitely  adapted  to  the  end  tliat  every 
part  stands  in  the  most  perfect  balance  and  adjustment  to  the  other.  What  mora 
perfect  illustration  of  this  correlation  of  parts  can  be  presented  than  in  the  fiunilj 
of  theVandeA,  where  the  related  positions  and  shapes  of  the  parts — ^the  friction,  vis- 
cidity, elastic  and  hygrometric  movements,  all  nicely  related  to  one  another— come 
into  play.  Tet  all  these  appliances  are  subordinated  to  the  aid  of  insects ;  for  when 
the  retreating  insect,  having  satisfied  its  quest,  graduaUy  worms  its  way  out,  the 
labellnm  springs  back  into  place,  the  lip  of  the  anther  is  lifted  up,  and  the  viscid 
mass  flrom  the  rostellum,  forced  into  the  anther,  glues  the  pollen  mass  to  the  insect 
and  thus  insures  its  transportation  to  some  other  flower. 

Darwins  and  Mflllers,  it  is  true,  are  not  bom  every  day,  but  every  man  has  within 
him  the  same  elements  of  success  if  he  will  only  use  them  aright,  bringing  to  bear 
upon  each  problem  the  same  patient,  intelligent  observation,  adding  link  to  link, 
till  at  last  the  lengthening  chain  stands  perfect  and  complete.  And  yet  there  will 
always  remain  some  problems  that  will  baffle  the  closest  scrutiny.  ''The  deeper 
science  searches  into  the  mysteries  of  nature,  the  more  clearly  it  evolves  the  sym« 
plicity  of  the  means  used  and  the  infinite  diversity  of  results.  Thus  from  under  the 
edge  of  the  veil  which  we  are  enabled  to  lift  a  glimpse  of  the  harmonious  plan  of 
the  universe  is  revealed  to  us.  But  as  for  primary  causes,  they  remain  beyond  the 
ken  of  mortal  mind;  they  lie  within  another  domain;  which  man's  intellect  will 
ever  strive  to  enter  and  search,  but  in  vain.'' 

The  German  scholar  who  after  a  life  of  patient  study  of  a  single  word,  the  rela- 
tive pronoun,  regretted  on  his  deathbed  that  his  efforts  had  been  scattered  and  that 
he  had  not  confined  himself  to  a  single  letter  of  the  Greek  alphabet,  is  but  a  type  of 
the  labor  required  in  establishing  a  single  fact.  DilFusion  is  weakness;  concentra- 
tion, strength ;  and  the  man  who  with  divided  energies  studies  a  mass  of  &cts  is 
outstripped  in  the  race  by  him  who  confines  himself  to  one.  It  takes  10  years  at 
leasts  said  President  Clark,  to  establish  one  agricultural  fact,  but  it  is  on  the  aggre- 
gation of  facts  that  stable  law  depends,  and  although  we  can  not  always  see  the 
immediate  practical  value  of  the  addition  of  a  new  fact  to  the  frmd  of  knowledge,  still 
no  one  can  ever  tell  how  much  vital  importance  is  hidden  in  it.  The  boy  dallying 
with  the  steam  issuing  firom  his  mother's  teapot  established  the  fnct  of  its  condensa- 
tion, and  forthwith  became  possible  its  application  to  all  the  tremendous  enginery 
of  modem  science.  Kor  should  a  fact  be  despised  because  of  its  apparent  triviality. 
The  great  father  and  founder  of  fruitful  investigation.  Lord  Bacon,  says:  '*The  eye 
of  the  understanding  is  like  the  eye  of  the  sense;  for  as  you  may  see  great  objects 
through  small  crannies  or  levels,  so  you  may  see  great  axioms  of  nature  through 
small  and  contemptible  instances." 

Not  a  single  physical  science  can  be  named  that  has  not  been  built  up  by  the 
labors  of  men  who  were  seeking  for  truth  while  those  very  labors  were  considered 
puerile  and  ridiculous  by  mere  utili  tarians.  Every  scientific  truth,  it  has  been  aptly 
said,  has  to  pass  through  three  initial  stages  before  it  can  be  firmly  established : 
First,  that  of  denial  and  ridicule  by  the  world;  second,  that  of  acceptance; 
and  third,  that  of  calm  assumption  that  it  has  always  been  so.  We  are  told  that 
Pythagoras,  when  he  discovered  that  the  square  of  the  hypotenuse  was  equal  to  the 
sum  of  the  squares  of  the  other  two  sides,  offered  up  a  hecatomb  in  grateful  recognition 
of  what  had  been  vouchsafed  him,  since  which  time  whenever  a  scientific  truth  has 
been  discovered  the  oxen  have  always  bellowed.  The  beet  scientific  results  of  the 
present  day  which  have  not  yet  borne  fruit — ^the  questions  that  engage  the  attention 
of  our  scientists — are  recounted  with  the  same  sneers  and  ridicule  by  those  who  claim 
to  be  practically  wise  as  were  observations  in  geology  and  experiments  in  elec- 
tricity a  century  ago.  **  Every  great  advance  in  practical  science  in  the  last  half  cen- 
tury has  been  simply  the  combining  or  utilizing  of  materials  and  results  wrought  out 
as  isolated  products  offsets,  after  long  years  of  carefUl  investigation,  by  the  patient 
truth  searchers  in  all  portions  of  the  world."  The  studies  of  Franklin,  Yolta,  Arago, 
Henry,  and  Faraday  in  accumulating  facts,  discovering  laws,  and  inventing  instru- 
ments, made  the  electric  telegraph  a  possibility  in  our  day. 
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Th06e  men  pro8X>er  be^t  in  this  world  of  nniversal  inquiry  who  sit  silent,  watch 
longest,  and  accept  most  quickly  each  suggestion  of  change.  The  thriffcy  trees 
hug  the  earth  and  rocks  with  a  thousand  rootlets,  feed  on  air  with  ten  thousand 
leaTcSy  and  feel  everywhere  through  and  through  them  the  throbbing  force  of  life, 
bnt  who  can  teU  the  countless  generations  through  which  they  have  stood,  silently 
drinking  in  the  sunshine  of  heaven  and  gathering  and  maturing  their  strength. 

All  theories  are  open  to  ceaseless  inquiry  and  correction  and  we  can  expect  to  pro- 
gress only  by  the  patience,  the  breadth  and  the  sagacity  of  our  work  in  uncovering 
laws  and  methods  of  life  in  themselves  very  secret  and  obscure. 

The  fundamental  working  conceptions  of  science  change  with  the  changing 
knowledge  of  the  facts  they  interpret,  bnt  the  foundation  remains  the  same,  and  he 
interprets  best  who  penetrates  most  deeply  to  its  heart  and  questions  most  closely 
its  workings.  The  good  agriculturist  stands  in  a  kind  of  awe  of  living  things. 
He  is  diffident  in  the  suggestions  he  makes  to  them,  and  if  the  hint  is  not  taken  he 
withdraws  it  at  once.  If  any  predisposition  appears,  he  humors  it  immediately  and 
is  ready  to  stand  a  quiet  observer  in  the  presence  of  the  putting  forth  of  vital 
powers. 

Variety  is  the  initiatory  step  of  all  progress,  and  we  may  thankfully  accept  a 
score  of  unimportant  foundlings,  if  after  repeated  failures  we  succeed  in  producing 
one  serviceable  one  of  lasting  benefit  to  the  human  kind. 

But  the  world  is  too  impatient  for  results — ^like  the  Athenians  of  old,  madly  rush- 
ing about,  ever  seeking  for  something  new.  Progress  is  the  cry«  of  the  age,  pro- 
gressive thought  the  pet  pride  of  to-day.  The  charm  of  antiquity  is  broken.  The 
historic  tales  of  our  childhood  have  £ftded  into  myth  before  the  cold  scrutiny  of 
modem  learning.  The  idols  of  the  past  are  overthrown  and  trodden  underfoot  by 
the  iconoclasts  of  the  present.  No  doctrine  is  too  sacred,  no  dogma  too  hoary  for 
the  levelers  of  to-day.  Every  year,  nay  every  month,  witnesses  the  birth  of  some 
new  theory,  some  grand  discovery  in  the  laws  of  Nature,  who  in  her  old  age  seems 
as  proUfic  of  law  aa  a  continental  congress.  New  creeds,  new  sciences,  new  methods 
are  springing  up  like  tjie  fabled  race  of  heroes  f^om  the  uncanny  sowing  of  the 
dragon's  teeth,  and  all  under  the  glorious  reign  of  progressive  thought.  Well  will 
it  be  for  ub  if  in  this  uuiversal  demand  for  something  new,  something  strange,  some- 
thing out  of  the  beaten  track,  we  can  heed  the  lesson  of  the  hour  and  patiently  watch 
and  wait — watch  though  the  world  deride  our  waiting;  wait  till  the  harvest  crowns 
onr  watching. 

From  the  '^seely  wench,''  who,  according  to  Piatt,  taught  the  art  of  setting  com 
by  accidentally  dropping  some  wheat  seeds  in  holes  into  which  she  ought  to  have 
dibbled  carrots  and  radishes;  from  the  sowing  of  potatoes  broadcast  and  the' draw- 
ing of  plows  and  harrows  by  the  tails  of  the  unfortunate  horses  in  the  eighteenth 
century,  to  the  drilling  and  the  sulky  or  steam  traction  plows  of  the  present  age,  is 
indeed  a  great  advance.  The  patient  workers  in  this  our  chosen  field  have  not  been 
many,  at  least  till  we  come  down  to  onr  own  time,  and  too  often,  alas,  to  quote  the 
spirited  words  of  another,  **  like  the  ancient  alchemists  have  starved  in  the  midst  of 
their  golden  dreams.  Tnsser,  teaching  thrift,  never  throve.  Gabriel  Platter,  the 
com  seller,  who  boasted  that  he  could  raise  30  bushels  of  wheat  to  the  acre,  died  in 
the  streets  for  want  of  bread.  Jethro  TuU,  instead  of  gaining  an  estate,  lost  two  by 
his  horse-hoeing  husbandry.  Arthur  Young  failed  twice  in  farm  management  before 
he  began  his  invaluable  tours  of  observation,"  and  Bakewell,  irrigating  his  meadows 
and  raising  four  crops  in  a  single  season,  was  compelled  to  give  up  his  farm,  and 
died  in  comparative  poverty.  But  each  one  has  lifted  the  veil  a  little  higher  and 
left  the  way  a  little  clearer  for  those  who  followed  him.  Tull,  experimenting  in 
drilling  and  horse-hoeing  husbandry,  all  but  divined  the  mysteries  of  chemistry, 
which  then,  as  applied  to  agriculture,  were  undiscovered.  Thaer,  applying  the  iiat- 
nral  sciences  to  agriculture,  established  a  system  of  farm  accounts,  placing  values 
on  the  various  farm  materials,  and  introduced  the  great  principle  of  rotation  of 
crops.    Bakewell,  discovering  the  principle  of  selection  in  breeding,  raised  to  the 
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highest  pitch  of  perfection  his  flock  of  Leicesters.  Stock  hoBbandry  rose  at  a  stiif  le 
bound  and  heuceforth  the  "promisciioiia  imion  of  nobody's  son  with  everybody's 
daught^T"  was  at  an  end.  Davy^  by  his  chemical  analyses  and  explanations  of  agri- 
cultural processes,  laid  broad  and  deep  the  foundations  of  agricultural  chemistry, 
liiebig,  teaching  the  applications  of  chemistry  to  agriculture  and  the  nutrition 
and  growth  of  plants  and  animals,  inaugurated  the  era  of  progress  of  scientific 
agriculture.  Boussingault,  whose  careful  analyses  and  exx>erjments  in  connection 
with  his  investigations  into  the  sources  of  the  elements  of  nutrition  for  plants  and 
the  value  of  food  rations  for  animals,  led  the  Agricultural  Gazette  to  say  of  bis 
Economie  Rurale  that  it  was  the  most  important  and  valuable  book  for  fanners  the 
chemists  of  the  present  century  have  produced.  StTkskhardt,  popularizing  agricul- 
tural chemistry  by  his  lectures  and  his  writings ;  Mechi,  laying  down  the  rational 
principles  of  farm  management;  Henneberg,  unfolding  the  mysteries  of  the  physi- 
ology and  economy  of  feeding  farm  animals;  ViUe,  teaching  the  principles  ef  com- 
plete manures;  Grandeau,  teaching  the  analytic  methods  of  agricultural  chemistry; 
Deh^rain,  for  years  conducting  exhaustive  field  experiments;  Maercker  and  Wa^er, 
studying  the  application  of  potash,  nitrogen,  and  phosphoric  acid  to  the  growing 
plant;  the  two  Kilhns,  working  in  the  respective  fields  of  the  physiology  of  cattle 
feeding  and  the  chemistry  of  the  respiration  of  animals;  Wolff,  in  food  rations,  Pet- 
tenkofer  in  respiration;  and  the  lengthening  list  closes  with  the  name  of  one  whose 
carefully  conduct^^d  experiments  for  half  a  century  have  made  the  estate  of  Rotham- 
sted  a  shrine  for  ^l\  true  workers  in  the  science  of  agriculture — a  Mecca  to  which 
the  devout  repair  as  do  the  followers  of  the  prophet. to  their  holy  city. 

Fifty-se  ven  years  ago  Sir  John  Bennet  Lawes,  entering  into  possession  of  his  estate, 
commenced  a  few  experiments  on  the  effects  of  different  manures  upon  potted  plants 
and  afterwards  upon  plants  in  the  field.  Led  by  the  striking  results  obtained  to 
carry  on  the  same  line  of  investigation  on  a  broader  scale,  9  years  later  he  associ- 
ated with  himself  Dr.  Gilbert,  turned  a  bam  into  a  laboratory,  and  commenced  that 
series  of  patient  and  exhaustive  experiments  which  have  won  for  him  and  his  work 
a  world-wide  reputation.  From  the  few  experiments  with  pitted  plants  of  1835  and 
1836,  and  from  a  single  associate  working  in  a  bam  used  for  chemical  purposes  in 
1843  his  station  has  risen  in  staff  and  equipment  to  one  of  national  importance, 
with  its  60  or  more  broad  acres  permanently  set  aside  for  ngricnltural  experiment; 
its  trained  staff  of  workers,  chemists,  botanists,  veterinarians,  computers,  and 
recorders ;  its  laboratory,  presented  by  interested  agriculturists  in  recognitionof  the 
importance  of  his  work ;  its  munificent  endowment;  its  collection  of  over  40,000  bot- 
tles, containing  the  results  of  thousands  of  analyses,  samples  of  the  various  animal 
and  vegetable  products,  ashes,  soils,  etc.,  connected  with  the  various  experiments; 
and  last,  its  manuscript  library,  a  marvel  in  itself— thousands  of  pages,  classified  and 
indexe<l.  containing  a  complete  record  of  every  ascertained  fact;  a  life  history,  if  we 
may  so  term  it,  of  every  experiment  undertaken ;  a  mass  of  all  conceivable  data  on  a 
great  variety  of  subjects,  tabulated  and  arranged  for  ready  reference. 

The  chief  work  of  Rothamsted  may  be  said  to  consist  of  the  classic  investiga- 
tions on — 

(1)  The  assimilation  and  sources  of  nitrogen. 

(2)  The  growth  of  mixed  herbage  on  permanent  meadow. 

(3)  The  growth  of  wheat. 

(4)  The  growth  of  barley. 

(.5)  Animal  composition  and  nutrition. 

But  the  work  has  been  by  no  means  confined  to  these  lines,  as  the  following  brief 
analysis  of  the  sub,}ect  matter  of  the  papers  to  be  found  in  the  Rothamsted  memoirs 
will  clearly  show.  Those  memoirs  consist  of  nine  volumes,  primarily  having  a  four- 
fold division,  thus  : 

(1)  Original  reports  of  investigations. 

(2)  Studies    of   special    questions  based  on    experiments   at   Rothamsted  and 
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elMwhere;  reports  to  Parliament  and  other  bodies;  and  polemic  articles,  especially 
those  written  in  the  controvers}-  with  Liebig  over  his  mineral  theory. 

(3)  Abstracts  of  longer  Kothamsted  articles. 

(4)  General  reviews  and  lectures,  as  for  example  those  delivered  at  Oxford  Univer- 
sity, before  the  British  Association  for  the  Advancement  of  Science,  the  Royal  Agri- 
cnltaral  Society,  and  various  farmers'  clnbs. 

Of  the  nine  volumes  constituting  the  memoirs,  three  quarto  volumes  of  831  pages 
contain  full  reports  of  the  three  most  celebrated  Rothamsted  investigations  on  the 
assimilation  and  sources  of  nitrogen,  the  growth  of  mixed  herbnge  on  permanent 
meadow,  and  animal  composition  and  nutrition ;  and  the  remaining  six  octavo  volumes 
of  about  2280  pages  are  collections  of  variously  printed  and  separately  paged  pam- 
phlets. 

The  authorship  in  most  eases  is  that  of  Lawes  and  Gilbert,  either  conjointly  or 
separate. 

Dr.  £van  Pugh,  late  president  of  the  Pennsylvania  State  College,  was  associated 
with  them  in  the  nitrogen  investigations.  In  the  more  recent  publications  Mr.  War- 
ington's  name  appears,  either  alone  or  associated  with  those  of  Lawes  and  Gilbert. 
Since  the  first  paper  on  agricultural  chemistry,  in  1847,  one  hundred  and  twelve 
have  appeared  on  the  following  subjects : 


Agricaltural  economy 3 

Agricultural  science  2 

Agricnltural  chemistry  5 


Barley 4 

Leguniiiious  crops 3 

Turnips 2 


Valne  and  utilization  of  sewage 6  I  Potatoes , . . .  2 

Rain  and  drainage  waters    4  i  Vegetable  physiology 6 

Nitrogen  of  vegetation 10  j  Composition  of  certain  an  imals  used 

Soils  and  manures 11         as  human  food 17 

Grass 4  j  Feeding    experiments    with    sheep, 

Mixed  herbage 5:      pigs,  and  oxen 10 

Wheat 15  1  Miscellaneous 3 

fiothamsted  has  from  the  outset — and  for  nearly  half  a  century — voluntarily  placed 
itself  at  the  disposition  of  the  advocates  and  practitioners  of  advanced  agriculture. 
Scientific  and  practical  problems  as  offered  have  been  accepted  and  faithfully  and 
exhaustively  worked  out,  regardless  of  expense  either  in  time  or  money.  Practical 
agriculture  in  all  its  possible  bearings  is  represented  in  the  publications,  and  hence 
the  variety  of  the  style  of  its  writings,  suited  to  the  education  of  an  audience  at 
Oxford  or  to  a  farmers*  club.  All  things  have  been  laid  under  contribution  and  made 
tomiuister  to  it.  The  earth,  the  air,  and  the  water  have  in  turn  given  up  their  secrets. 
Like  the  All-Seeing  One,  the  hundred-eyed  Argus  of  antiquity,  or  Briareus  of  the 
hundred  hands,  it  has  suffered  nothing  to  escape  its  close  scrutiny  and  inqu  iry .  From 
the  pure  raindrops  of  heaven  to  the  drainage  waters  of  the  earth,  and  ft'om  the  capture 
and  imprisonment  of  the  free  nitrogen  of  the  atmosphere  to  the  composition,  utiliza- 
tion, and  valne  of  town  sewage,  it  questions  them  all,  and  whether  they  answer  in 
the  tongue  of  the  chemist,  the  botanist,  or  the  engineer,  the  answer  has  invariably 
been  in  the  direct  interests  of  practical  progressive  agriculture. 

The  value  to  agriculture  of  the  work  already  accomjilished  is  well-nigh  incal- 
colable.  Far  less  can  be  estimated  that  of  the  future,  for  which,  in  the  will  of  the 
generous  founder,  ample  provision  has  been  made.  Of  its  immediate  importance, 
English  agriculturists  speak  in  no  uncertain  terms.  The  author  of  the  Pioneers  and 
Progress  of  English  Farming,  referring  to  the  experiments  of  Sir  John  Beuuet  Lawes 
and  Dr.  Gilbert,  says :  "  The  triumph  of  chemistry  is  sunmied  up  in  the  system  of  suc- 
cessive cropping  without  impoverishment,  which  has  been  established  by  them.  It  is 
difficult  to  estimate  the  enormous  influence  which  their  experiments  have  already 
exercised  upon  farming,  or  to  assign  limits  to  the  increased  productiveness  of  the 
soil  which  England  might  have  witnessed  but  for  the  disastrous  period  of  1873-89." 
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Gtonllemen  of  the  Association :  In  my  feeble  way  I  have  endeayored  to  ontline  to 
you  the  great  work  accomplished  at  Rothamsted.  I  have  likened  that  station  to 
Argus  of  the  hundred  eyes,  to  Briareus  of  the  hundred  hands.  Those  mythic  imper- 
sonations of  power  and  sight  were  dependent  each  of  them  upon  the  individnal  eyes 
and  hands  which  went  to  make  up  their  being.  In  like  manner  the  strength  of  the 
station  depends  upon  the  individual  eharacter  and  make-up  of  its  staff. 

We  have  with  us  here  to-night  an  eye  and  hand  of  Rothamsted— an  eye  which 
has  not  sought  in  vain  the  interpretation  of  Nature's  problems;  a  hand  which  baa 
most  skilUUly  assisted  the  eye  in  these  interpretations. 

The  President  then  introduced  to  the  Association  Mr.  B.  Warington, 
who  delivered  his  lecture  entitled  The  Bothamsted  Exx>erimental  Sta- 
tion.* 

At  9:35  p.  m.  the  convention  a^oumed  until  the  following  evening 
at  8  o'clock. 

Evening  Session,  Thubsday,  August  13,  1891. 

The  meeting  was  called  to  order  by  Vice  President  Porter  at  8:16  p.m. 

The  Chaibman.  Gentlemen,  it  is  a  little  past  the  hour  appointed  for 
our  meeting.  Before  the  commencement  of  Mr.  Warington's  lecture 
the  executive  committee  has  some  business  which  it  wishes  to  present. 
We  will  attend  to  that  first,  and  then  proceed  to  the  lecture. 

Mr.  Alvobd.  I  desire  first  to  make  an  additional  report  from  the 
committee  on  credentials  as  to  the  list  of  delegates.  If  any  gentlemen 
have  come  in  to-day  I  would  be  glad  to  have  their  names  to  add  to  the 
list  as  made  up  last  night. 

There  is  a  clause  in  the  constitution  providing  for  the  special  admis- 
sion to  temporary  membership  in  the  Association  (that  is,  during  the 
life  of  one  convention)  of  schools  and  colleges  not  eligible  to  regular 
membership  under  the  constitution,  and  some  of  those  institutions  are 
represented  here.  The  committee  recommend  that  the  following  reso- 
lution be  adopted: 

Beaolved,  That  there  be  admitted  to  representation  in  this  convention  the  delegates 
present  from  the  Agricultural  CoUege  of  Ontario  at  Guelph,  the  Storrs  Agricultural 
School  of  Connecticut,  and  the  State  Agricultural  School  of  Bhode  Island. 

The  motion  was  seconded. 

Mr.  MoEBOW.  While  I  think  that  we  all  recognize  the  fitness  of  the 
motion,  I  wish  to  express  my  individual  gratification  at  this  timely 
action  of  the  executive  committee,  particidarly  with  reference  to  our 
friends  from  across  the  line,  and  to  say  that  both  yesterday  and  to-day 
we  have  had  most  excellent  help  from  the  gentleman  from  Guelph, 
especially  in  the  section  on  agriculture. 

The  motion  was  carried. 

The  Chaibman.  Gentlemen,  we  most  cordially  invite  you  to  take 
seats  with  us  at  this  time,  and  to  participate  in  all  the  meetings  of  the 
Association. 

*  This  series  of  lectures  is  published  in  Experiment  Station  Bulletin  No.  8  of  the 
Office  of  Experiment  Stations  of  the  U.  S.  Department  of  Agriculture. 
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Mr.  Mills.  In  behalf  of  the  institution  which  I  have  the  honor  to 
represent,  and  I  may  say  in  behalf  of  the  Government  of  Ontario,  I 
wish  to  return  my  sincere  thanks  to  you,  Mr.  Chairman,  and  to  the  mem- 
bers of  the  Association  for  so  kindly  admitting  me  to  membership  in 
your  body.  I  have  thought  for  some  time  that  I  should  like  to  be  in 
some  way  connected  with  this  great  organization,  which  certainly  repre- 
sents the  most  important  industry  on  this  continent.  I  have  no  hesita- 
tion in  saying  that  I  am  particularly  gratified  at  the  cordial  invitation 
from  this  convention. 

The  Chaibman.  I  will  say  to  President  Mills  that  himself,  his 
institution,  and  the  work  they  are  performing  are  not  strangers  to  this 
Association. 

Mr.  Alvord  read  the  following  communication : 

Strafford^  Vermont, 

Augu$i  l£y  1891, 
Mt  Dear  Sir  :  I  have  received  the  finely  engraved  and  saperbly  framed  resolntions 
adopted  November  13, 1890,  by  the  ABSOciation  of  American  Agricnltnral  Colleges  and 
Experiment  Stations  at  Champaign,  Illinoiii,  expressive  of  their  appreciation  and 
thanks  for  my  early  legislative  services  in  relation  to  the  land  grant  coUeges,  and  in 
the  recent  act  of  Congress  for  their  more  ample  endowment;  and  I  tender  my  grate- 
ful acknowledgment  for  the  distingnished  honor  bestowed,  and  also  to  yon,  Mr. 
Secretary,  and  to  your  President  for  the  coorteons  manner  in  which  it  has  been 
communicated.  I  shall  through  life  feel  an  abiding  interest  in  the  success  of  each 
one  of  the  land  grant  colleges. 
With  great  respect,  I  am, 

Very  truly  yours, 

Justin  S.  Morrill. 
Major  Hknrt  E.  Alvord, 

Secretary  ofAtaociation  of  American  Agricultural  Colleges 

and  Experiment  Stations,  Washington,  D.  C, 

Mr.  Alvobd.  Now  to  expedite  business,  as  we  shall  not  have  another 
general  session  until  to-morrow  evening,  I  move  that  the  president  of 
the  Association  be  authorized  to  appoint  a  committee  of  seven  to 
nominate  to  the  convention  officers  for  the  ensuing  year. 

The  motion  was  carried. 

Mr.  Abmsbt.  I  desire  to  offer  the  following  resolution  for  reference 
to  the  executive  committee: 

Besolfftd,  That  the  executive  committee  elected  at  this  meeting  be  authorized  to 
appoint  three  delegates  with  power  to  represent  the  Association  and  to  cooperate 
with  similar  representatives  of  the  Columbian  Dairy  Association  and  of  the  various 
breeders  of  dairy  cattle,  in  formulating  rules  for  the  conduct  of  the  proposed  tests 
of  dairy  breeds  at  the  Wonld's  Columbian  Exposition. 

The  Secbetaby.  I  have  an  announcement  to  make.  The  members 
of  the  Association  are  invited  by  Mr.  E.  A.  Von  Schweinitz,  chemist,  to 
visit  the  new  chemical  laboratory  of  the  Bureau  of  Animal  Industry 
at  the  Department  of  Agriculture. 

President  Gk)odell  has  appointed  as  the  committee  to  take  into  con- 
sideration the  recommendations  made  by  the  executive  committee, 
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Messrs.  H.  P.  Armsby  of  Pennsyfvania,  H.  B.  Battle  of  North  Carolina, 
and  O.  H.  l^ottee  of  New  Hampsliire. 

Mr.  Warington  then  delivered  his  leetnre  entitled  Tlie  Circum- 
stances which  Determine  the  Rise  and  Fall  of  Nitrogenous  Matter  in 
the  Soil. 

At  9 :20  p.  m.  the  convention  adjourned  until  the  following  evening  at 
8  o'clock. 

EvENiNa  Session,  Friday,  August  14,  1891. 

The  meeting  was  called  to  order  by  Vice  President  Porter  at  8  p.  m. 

The  Chairman.  There  are  some  matters  of  business  to  be  attended  to 
in  general  session  before  we  call  upon  Mr.  Warington  for  his  next  lec- 
ture. The  i)resident  of  the  Association,  Dr.  Goodell,  who,  as  you  are 
aware,  is  obliged  to  be  absent  on  account  of  illness,  has  present-ed  the 
names  of  the  nominating  committee.  The  Secretary  will  please  read 
them  to  the  convention. 

The  Secretary.  The  names  of  the  nominating  committee  are  as 
follows : 

F.  A.  Gulley  of  Arizona,  W.  H.  Brewer  of  Connecticut,  J.  E.  Hol- 
lingsworth  of  Texas,  E.  B.  Voorhees  of  New  Jersey,  S.  M.  Tracy  of 
Mississippi,  J.  W.  Hatch  of  Virginia,  and  E.  A.  Popenoe  of  Kansas. 

The  Chairman.  The  members  of  this  committee  will  please  take 
notice  that  it  is  desired  they  should  meet  early  in  the  morning  and 
report  at  the  2  o'clock  session  to-morrow  afternoon. 

Are  any  of  the  special  committees  prepared  to  report  f 

Mr.  Smith  of  Minnesota.  The  committee  to  which  was  referred  the 
matter  concerning  the  Weather  Bureau  is  prepared  to  report. 

Mr.  Smith  read  the  report  of  the  committee,  as  follows: 

Your  committee  having  considered  the  matter  referred  to  it,  being  the  commnni- 
cation  from  the  Chief  of  the  U.  S.  Weather  Bureau  and  the  diHcussion  thereon 
in  the  general  session  of  the  twelfth  instant,  and  having  conferred  with  the  Acting 
Secretary  of  Agriculture,  as  instructed,  respectfully  reports  the  following  resolu- 
tions and  recommends  their  adoption,  as  the  view  of  this  Association  upon  the 
subject: 

Resolvedf  That  in  the  future  development  and  extension  of  the  Weather  Bureau  in 
the  special  interests  of  agriculture,  the  Bureau  should  organize  and  assist  in  main- 
taining a  study  of  climatology  in  its  relations  to  farming,  in  cooperation  with  the 
agricultural  colleges  and  stations,  and  that  the  sphere  of  this  work  should  be 
enlarged  to  include  the  physics,  conditions,  and  changes  of  agricultural  soils. 

Resolved,  That  a  special  committee  be  appointed  by  this  Association  to  confer  with 
the  officials  of  the  Department  of  Agriculture  in  furthering  the  object  stated  and  in 
bringing  the  same  to  the  attention  of  Congress. 

Clinton  D.Smith, 
A.  W.  Harris, 
Henry  E.  Alvord. 

It  was  moved  that  the  report  be  accepted  and  that  the  resolution 
embodied  in  it  be  adopted. 
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Mr.  Emeby.  Before  the  vote  is  taken  I  would  like  to  say  a  few  words 
in  regard  to  some  strictures  made  upon  some  of  the  observers  in  the 
Signal  Service.  The  strictures  made  in  the  discussion  the  other  day 
were,  in  my  opinion,  unjust,  and  I  think  that  they  should  be  refuted. 
In  the  Signal  Service  there  are  a  number  of  men,  though  not  a  large 
nomber,  who  enlisted  from  our  agricultural  colleges.  These  men  have 
prepared  themselves  in  as  many  branches  of  science  as  many  of  the 
men  on  this  floor  to-day,  and  I  believe  that  their  ability  to  make  care- 
ful scientific  observations  of  a  higher  order  than  the  mere  reading  of 
instruments  is  as  great  as  that  of  most  of  us.  Wherever  they  may  be 
located  their  work  may  be  depended  upon  as  being  well  done  by  men  of 
careful,  conscientious  habits  and  real  ability. 

The  motion  was  carried. 

The  Chajbman.  The  motion  carries  with  it  the  api)ointment  of  the 
committee.    How  shall  that  committee  be  appointed! 

Mr.  Alvobd.  By  the  Chair. 

The  Chaibman.  I  will  appoint  Messrs.  H.  E.  Alvord  of  Maryland, 
A.  W.  Harris  of  the  Office  of  Experiment  Stations,  and  W.  A.^Henry 
of  Wisconsin. 

Mr.  Abmsby.  The  committee  to  which  was  referreil  the  report  of  the 
executive  committee  has  a  very  brief  report  to  submit. 

Mr.  Armsby  read  the  rei)ort,  as  follows: 

Your  committee,  to  which  was  referred  the  report  of  the  executive  committee,  iu 
presenting  its  recommendations,  based  thereon,  desires  to  express  also  appreciation  of 
the  very  fiiitliftd  and  satisfactory  manner  in  which  that  committee  has  performed  the 
duties  intrusted  to  it. 

It  is  recommenced — 

(1)  That  in  accordance  with  the  recommendationof  the  executive  committee,  each 
institution  eligible  to  membership  be  invited  to  contribute  $10  to  the  treasury  of  the 
Association  during  1892,  the  same  to  be  paid  as  early  in  that  year  as  practicable. 

(2)  That  in  lieu  of  making  any  changes  in  the  constitution  at  the  present  meeting, 
the  executive  committee  to  be  chosen  at  this  meeting  be  instructed  to  take  into  con- 
sideration the  question  of  revision  of  the  constitution,  to  present  to  the  members  of 
the  Association  in  connection  with  the  program  of  the  next  annual  conveution  a 
statement  of  any  amendments  which  they  deem  desirable,  and  to  provide  in  the  pro- 
gram for  discussion  of  and  action  upon  the  same. 

Respectfully  submitted, 

H.  P.  Armsby. 

H.  B.  BVITLE. 

C..H.  Pettee. 

Mr.  Morrow.  I  move  that  the  report  be  accepted. 

The  motion  was  carried. 

Mr.  Morrow.  The  illness  of  Professor  Plumb,  chairman  of  the  section 
on  agriculture,  has  prevented  him  from  completing  a  formal  report  of 
the  work  of  that  section.  He  has  even  been  unable  to  preside  at  our 
meetings  during  the  present  session.  As  the  President  has  designated 
an  bour  this  evening  in  which  agricultural  topics  can  be  considered, 
the  section  has  desired  me  to  say  that  the  subject  it  will  present  to 
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tibue  genfind  omekm  iff  dctete  is  topie  Sdw  5  oa  the  piogiram,  How  can 
tbe  results  of  work  be  most  saccessftdy  presented  to  the  fiuner  T 

The  Ohatrman.  Gentlemen,  before  entering  upon  the  discusskm  €i 
this  topic,  permit  me  to  call  the  attention  of  the  members  to  the  necessity 
of  observing  the  standing  mle  of  the  Association  limiting  speakers  to 
10  minutes.  This  will  be  necessary  in  order  to  cover  the  ground  in  the 
1  hour  allotted  to  us,  so  as  not  to  extend  the  discussion  so  late  into 
the  evening  as  to  interfere  with  Mr.  Warington's  lecture.  I  beUeve  Mr. 
Boberts  is  the  first  speaker. 

Mr.  BoBEBTS.  Mr.  Chairman  and  Ladies  and  Oentlemen:  The  time 
allotted,  10  minutes,  is  entirely  too  short  to  allow  me  to  even  hint  at 
what  should  be  done  in  order  to  reach  the  fanner,  because  that  is  the 
objective  point.  If  we  do  not  reach  the  farmer  and  interest  him  we 
foil  very  largely  in  our  office.  I  judge  it  goes  without  saying  that 
underneath  this  question,  or  reading  between  the  lines,  we  suppose 
we  have  something  to  say  to  the  farmer  in  which  he  is  or  should  be 
interested;  so  that  possibly  it  is  our  first  duty  to  find  out  whether  we 
have  anything  to  say  that  is  of  value,  for  if  not  we  had  better  be  quiet. 

Second,  we  should  understand  as  far  as  possible  who  this  fia>rmer  is,  his 
environments,  and  conditions.  I  take  it  that  the  American  farmer  as  a 
rule  is  a  man  who  in  his  youth  ceased  going  to  school  at  14, 16,  or  18 
years  of  age,  and  that  nine  tenths  of  our  fanners  went  no  further  than 
the  district  school,  while  the  other  tenth,  or  a  large  part  of  it,  went  to  tiie 
academy,  and  one  in  five  hundred  or  a  thousand  went  to  college.  IN'ow 
these  are  the  people  with  whom  we  have  to  deal.  They  left  school 
and  went  to  their  homes  upon  the  farm.  There,  with  but  little  knowl- 
edge and  with  strong  muscles,  they  worked  many  hours  a  day.  They 
did  little  in  the  way  of  studying  and  many  of  them  did  less  in  reading. 
In  this  land  to-day  there  are  thousands  of  farmers  who  have  not  a  sin- 
gle newspax>er  in  their  homes.  Kow  this  is  the  class  of  men  that  we 
are  to  approach.  He  knows  a  good  deal  notwithstanding  all  these  con- 
ditions. If  you  or  I  go  out  to  trade  horses  with  him  he  wiU  get  the  best 
of  the  bargain.  Why  I  have  heard  that  there  are  feurmers'  sons  so 
sharp  that  two  of  them  could  trade  horses  with  each  oth^  and  make 
f  5  apiece.  You  go  out  with  one  of  them  to  judge  a  sheep  or  the  yield 
of  a  field  of  wheat,  and  you  will  find  that  his  judgment  is  better  than 
that  of  the  professors  of  agriculture  in  the  various  States^  it  is  more 
likely  to  be  correct.  How  did  he  get  this  information?  He  did  not 
get  a  knowledge  of  the  horse  by  reading  Youatt  or  by  going  to  a  veteri- 
nary college,  and  he  did  not  get  his  knowledge  of  the  wheat  field  by 
conducting  a  thousand  experiments  on  plats.  He  got  his  knowledge 
by  comparison,  through  the  eye.  That  has  been  his  means  of  edu- 
cation— the  comparison  of  things  with  one  another,  and  all  through  the 
eye.  Of  many  of  these  things  he  does  not  even  know  the  proper  names, 
and  yet  he  is  an  excellent  judge  of  many  things  with  which  we  have  to 
do  on  the  farm.    So  I  say  that  we  must  approach  this  farmer,  if  we  are 
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to  approach  him  at  all^  through  the  eye;  we  must  approach  him  by 
object  lessons,  and  almost  never  by  abstract  reasoning,  by  which  we 
can  do  nothing  at  all  with  him. 

Those  who  have  had  the  privilege  of  a  liberal  education  in  dasflical 
colleges  can  reason  quite  as  well  without  the  blackboard,  ttie  picture, 
the  two  lines  (one  longerth  an  the  other),  etc.,  having  a  command  of  lan- 
guage which  enables  them  to  choose  the  right  word  for  the  right  place 
and  make  themselves  clear  in  a  word  picture.  The  farmer  can  not 
make  a  word  picture,  so  we  must  do  it  for  him.  Therefore  to  reach  the 
farmers  we  must  illustrate,  using  more  pictures  and  less  words,  more 
Unes  of  different  an^es  and  less  figures.  I  think  you  will  bear  me  out 
in  the  assertion  that  in  order  to  get  a  man  interested  you  must  attract 
his  attention  with  something  a  little  novel.  Kow  it  may  not  be  very 
dignified,  I  will  admit,  to  take  a  photograph  of  a  pig,  old  and  very 
lean  and  an  uncouth  object,  with  a  man  holding  on  to  one  end  of  a  rope, 
the  other  end  of  which  is  attached  to  the  pig's  hind  leg;  but  though  it 
may  not  be  dignified,  its  effect  may  be  powerftd.  When  the  farmer 
opens  the  bulletin  his  attention  is  attracted,  and  that  is  what  we  want, 
so  that  he  will  not  throw  that  bulletin  into  the  waste  basket,  but  will 
begin  to  read.  So  I  should  say  that  you  can  hardly  go  amiss  in  illus- 
trating. 

Is  my  time  up  Mr.  Chairman  1 

The  CHAmMAN.  The  constitution  allows  a  double  ration  of  time  to 
those  who  open  these  discussions.    You  have  20  minutes,  sir. 

Mr.  EoBEBTS.  Another  thing  is  this:  A  man  who  has  been  educated 
in  a  college  where  they  taught  Latin,  Greek,  and  mathematics  princi- 
pally, and  where  the  student  all  the  way  through  every  term  had  to 
hold  himself  down  to  hour  after  hour  of  consecutive  mental  effort — that 
man,  I  say,  can  pick  up  a  long  bulletin,  an  essay  full  of  abstract  reason- 
ing, and  feel  himself  interested.  Supx>ose  it  is  on  fruit  and  he  is  inter- 
ested in  that,  and  has  had  that  preliminary  training,  he  will  read  a 
hundred  pages,  figure  it  all  out,  arrange  it  for  himself,  and  be  ready  to 
give  it  to  his  neighbor.  Not  so  the  farmer.  He,  a  busy  man,  has  been 
used  to  reading  small  paragraphs  in  the  paper.  So  the  bulletins  must 
be  short.  To  illustrate  that,  we  have  two  bulletins  in  the  press,  and  we 
are  afraid  to  send  out  the  two  in  one  envelope,  although  it  would  be  con- 
siderably cheaper  to  do  so,  saving  a  good  many  dollars,  so  we  have 
decided  to  send  them  out  in  separate  envelopes,  although  ready  simul- 
taneously. The  idea  is  that  if  we  send  to  that  poor,  tired  man,  who 
reads  but  little  and  judges  everything  by  the  eye,  two  bulletins  at  one 
tame,  in  one  envelope,  he  will  probably  read  neither  of  them.  So  I  must 
reach  him  with  just  a  few  leaves.    It  seems  to  me  that  is  the  way. 

Again,  I  must  reach  him  often.  Bemember  what  his  avocation  is — 
up  at  early  dawn;  work  before  breakfast;  work  until  dinner;  work 
until  night — until  6  o'clock,  and  at  this  time  of  year  often  until  dark. 
The  mail  comes  home;  some  one  has  been  to  town  and  brought  it  back. 
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He  takes  up  a  balletiii  that  is  nearly  all  solid  figures.  Kow  it  may  be 
very  good,  but  it  is  nearly  all  solid  figures,  with  nothing  to  break  np  the 
monotony  of  the  page.  That  bulletin  is  never  read.  The  bulletin  must 
be  of  such  a  character  that  the  man  who  gets  it  will  read  it.  In  the 
first  place  it  must  be  respectable,  because  a* farmer  likes  things  that 
are  respectable.  The  neater  it  is  and  the  better  the  paper,  the  better  it 
will  stand  up;  the  more  artistic  it  is  in  its  presswork,  the  better  he  will 
like  it.  He  will  pay  attention  to  it.  It  is  just  the  same  with  him  as  it 
is  with  the  clerk  down  here  at  the  hotel.  You  walk  up;  the  clerk  looks 
you  over  when  you  ask  for  a  room,  and  he  says,  maybe,  "  You  may  go 
in  room  999  in  the  attic."  The  next  man  comes  in,  asks  whether  he  can 
be  accommodated,  and  is  told,  "  Yes,  sir;  we  have  a  very  fine  room  down 
on  the  lower  story."  The  clerk  is  entirely  unacquainted  with  the  two 
men.  He  judges  them  by  outward  appearance,  and  nine  times  out  of 
ten  he  judges  right.  Once  in  a  while,  perhaps,  he  gets  a  senator  up  in 
the  attic,  but  not  very  often.  So  you  must  dress  up.  If  you  are  going 
away  from  home  you  dress  up  a  little.  Dress  your  bulletin  up;  it 
is  going  away  from  home.  A  short  time  ago  I  si>ent  nearly  all  the  spare 
time  I  had  in  2  days  deciding  whether  I  should  save  about  $150 
by  doubling  my  bulletins  over  in  the  wrappers  and  putting  cheap  paper 
around  them.  I  took  one  of  them  that  has  a  half-tone  print  in  it.  I 
doubled  it  up  and  did  it  up  ready  for  mailing,  and  looked  at  it,  and 
said:  "  That  is  a  bad  expenditure  of  money;  there  is  that  picture  that 
Professor  Bailey  has  taken  so  much  pains  with,  and  I  have  ruined  the 
whole  thing.  I  will  buy  100,000  envelopes  and  I  will  not  fold  that  bul- 
letin. I  want  to  have  it  dressed  up  so  the  farmer  will  see  that  it  is 
respectable  and  will  think  it  has  c^me  from  a  respectable  place,  as  it 
has."    All  these  things  have  a  tendency  to  interest  the  farmer. 

Now  I  will  inquire  as  to  what  kind  of  thing  we  shall  send  him. 
What  shall  we  send  him  in  order  that  we  may  reach  him  successftilly? 
We  must  send  him  a  great  deal  of  matter,  but  the  question  implies 
that  we  are  to  rciich  him,  attract  his  attention,  teach  him,  and  cause 
him  to  act.  Are  we  to  send  him  scientific  investigations  that  are 
so  deep  and  so  abstruse  and  abstract  that  he  does  not  know  how  to 
bring  them  together  and  use  them  on  the  farm?  Those  experiments 
are  probably  the  most  valuable  experiments  the  stations  are  conduct- 
ing, but  somehow  or  other  we  have  either  got  to  wait  until  we  lift  our 
audience  or  until  the  writers  of  the  bulletins  get  skill  enough  to  present 
these  facts,  that  are  so  diflicult  to  present,  but  are  so  valuable,  in  such 
a  way  that  the  farmer  will  comprehend  and  appreciate  them.  Talking 
to  him  in  Latin  is  not  of  the  slightest  use,  and  a  great  table  that  is 
not  condensed  and  that  is  not  thought  out  for  the  man  is  Latin.  It  is 
Latin  to  the  average  farmer  and  it  is  Latin  to  the  average  city  man, 
here  in  this  town,  in  my  own  town,  and  in  all  of  your  towns.  There  is 
only  one  in  ten  who  can  take  up  a  bulletin  full  of  figures  not  boiled  down 
and  not  illustrated  in  some  way  or  other,  and  understand  it.    A  farmer 
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is  no  worse  in  this  respect  tlian  a  laboring  man  of  any  other  avocation. 
They  are  all  busy.  Then  the  bulletin  must  be  so  short  that  when  the 
tired  farmer  comes  in  firom  his  work  in  August,  July,  or  January  he 
can  read  it  even  before  he  gets  his  hands  washed  and  his  supper  eaten. 
There  is  something  about  that  little  visitor — ^it  is  an  unexpected  visitor, 
and  is  dressed  up  so  nicely — that  attracts  his  attention,  and  he  has 
read  it  before  he  lets  his  tea  get  cold,  beeause  there  is  so  little  of  it; 
and  he  understands  it,  and  he  sticks  it  in  his  pocket,  and  tomorrow 
you  will  find  him  reading  it  across  the  fence  to  the  farmer  who  is  his 
neighbor.  I  know  of  bulletins  from  several  stations  that  have  been 
reported  to  me  as  having  been  carried  in  the  pocket  of  the  man  who 
first  received  them  until  he  reached  the  next  farmer,  and  so  on,  the 
balletins  being  passed  on,  and  on,  and  on  again  until  one  had  been  read 
by  20,  30,  or  40  farmers;  and  back  came  the  postal  cards  to  the  stations 
saying,  "Send  those  bulletins.^ 

One  more  point,  and  then  I  am  through.  Shall  we  reach  everybody! 
If  we  were  to  take  a  list  of  the  farmers  in  the  State  of  New  York  and  send 
each  of  them  a  bulletin,  and  send  one  copy  also  to  each  of  the  one  thou- 
sand seven  hundred  and  odd  papers  in  the  State,  as  we  are  compelled  to 
do  by  the  law,  we  would  not  have  money  enough  to  do  the  publishing 
and  do  it  well.  Fifteen  thousand  dollars  will  not  send  twelve  bulletins 
such  as  we  are  now  publishing  to  every  farmer  and  every  newspaper, 
besides  the  lew  we  send  to  other  States  and  to  foreign  countries.  Now 
what  are  we  to  dot  Why,  we  must  use  the  press,  and  the  press  is  glad 
to  be  used,  and  probably  it  is  now  no  secret  that  in  our  first  bulletins 
we  got  out  three  sets  of  cuts,  knowing,  expecting,  that  we  would  have 
to  use  the  press,  and  that  the  newspapers  would  be  glad  to  serve  us  if 
we  used  them  right;  and  so  our  cuts  have  been  from  Ithaca  to  Califor- 
nia, and  to  Australia.  I  think  that  other  stations  (*au  say  the  sauH3. 
I  do  not  know,  but  I  think  they  have  done  the  same  thing,  furnisliing 
the  cuts,  and  in  some  cases  furnishing  advance  copies  of  bulletins  to 
any  papers  applying  for  them,  and  telegraphing  them  when  they  might 
let  the  copies  go.  We  know  that  our  first  bulletins  reached  600,000 
interested  readers,  and  how  could  that  have  been  without  the  valuable 
press!  And  I  think  other  stations  have  done  as  well  as  we  have.  Now 
there  are  lots  of  farmers  who  do  not  want  your  bulletins  at  all;  they 
jio  not  thank  you  for  them;  they  do  not  believe  in  you;  you  part  your 
hair  in  the  middle  and  get  high  salaries,  and  they  pr()i>o8e  to  go  right 
on  in  the  old-fjishioned  way.  Well,  I  say,  let  them  go;  1  am  not  going 
to  worry  about  it  at  all.  I  do  not  want  to  send  a  bulletin  to  every 
man,  and  would  not  if  I  had  them  to  send.  Such  men  must  wait  until 
the  atmosphere  is  right,  and  then  they  will  read  For  the  present 
"Ephraim  is  joined  to  idols;  let  him  alone." 

Mr.  Scott  of  New  Jersey.  In  the  very  interesting  and  emphatic 
speech  with  which  this  discussion  luis  been  opened,  I  think  the  strongest 
point  made  was  that  the  communication  should  be  as  direct  as  possible j 
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but  in  all  that  was  said  by  Mr.  Koberts,  aud  I  list-ened  carefiilly,  I 
heard  no  word  as  to  the  x>^rsonal  communication  between  the  farmer 
and  those  who  are  engaged  in  the  work  of  investigating,  and  also,  I 
may  assume,  in  the  work  of  instruction,  for  as  I  understand  it  this 
discussion  brings  in  the  college  as  well  as  the  experiment  station.  That, 
it  seems  to  me,  is  a  most  valuable  part  of  our  work — ^that  personal,  hand 
to  hand,  eye  to  eye  method  of  getting  at  the  subject  which  is  interesting 
to  both  the  investigators  and  the  farmer  in  common.  This,  we  know, 
has  been  begun  in  various  ways  by  the  various  stations.  I  will  say 
but  a  word  in  regard  to  the  efforts  made  in  New  Jersey.  A  world  of 
good  was  done  by  the  late  lamented  Dr.  Cook,  who  was  the  director  of 
our  station.  He  did  a  great  work  in  our  State  by  going  from  man  to 
man.  That  work  has  been  continued  in  his  way  by  those  who  are 
aj>poiuted  professors  in  the  experiment  station,  and  we  mean  to  have 
it  kept  up,  as  it  has  met  with  good  success;  but  we  propose  to  have  it 
carried  on  not  only  in  that  individual  way,  in  which  the  individual 
strength  shall  be  manifest  and  bring  forth  its  fruit,  but  also  in  a  sys- 
tematic and  thoroughly  organized  way.  I  have,  for  exami)le,  in  look- 
ing up  this  matter  in  tlie  short  time  that  I  have  had  since  I  have  been 
particularly  connected  with  these  things,  sat  at  the  feet  of  the  managers 
of  the  Wisconsin  school,  and  have  learned  very  much  by  so  doing. 
There  we  have  an  illustration  of  personal  influence,  and  work  of  that 
sort  should  be  organized  everywhere.  But  I  wish  to  emphasize  espe- 
cially a  plan  we  are  at  present  organizing  in  New  Jersey,  which  1  think 
will  prove  of  vast  value  to  us  and  to  others  who  adopt  it,  namely,  uni- 
versity or  college  extension. 

It  seems  to  me  that  in  all  the  effort  that  princii>le  is  making  to  organ- 
ize itself  and  to  do  good  work,  there  is  no  part  of  it  that  will  be  of  so 
considerable  value  as  that  which  has  in  view  the  practical  end  that 
agriculture  and  the  kindred  arts  have.  To  that  end  we  proi>ose  to 
use  a  good  part,  a  fair  part,  of  the  fund  that  comes  to  us  by  the  recent 
United  States  grant  in  employing  men  not  merely  as  lecturers  to  talk 
from  the  platform,  speaking  ex  cathedra^  but  to  go  into  small  groups  of 
men,  organize  them,  bring  to  them  the  bulletins  and  the  latest  books 
of  practical  value  to  them,  showing  them  the  inctures,  if  you  will,  and 
what  they  all  mean,  and  talking  to  them  then  and  there,  studying  their 
characteristics  as  a  grouj),  and  so  far  as  possible  those  of  each  man. 
That,  I  will  admit,  is  more  possible  in  so  compact  a  State  as  New 
Jersey,  Avhere,  it  is  said,  there  is  no  i>oint  on  the  map  where  you  can 
put  a  pin  hole  more  than  7  miles  from  a  railroad.  Our  State  is  com- 
j>a<'t  in  other  ways  too:  We  can  easily  reach  its  population  of  a  million 
and  a  half,  and  so  far  as  possible  we  mean  to  perfect  such  an  organiza- 
tion in  every  yart  of  the  State.  We  have  not  done  it  yet,  but  a  year 
hence  1  hope  to  be  able  to  bring  you  some  results;  and  I  would  com- 
mend to  the  consideration  of  this  convention  personal  extension,  by 
organized  effort,  of  the  knowledge  gained  in  the  schools. 
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The  Chairman.  The  subject  is  still  open,  but  we  have  only  a  few 
moments  of  time  left. 

Mr.  Alvobd.  I  Avould  suggest  that  we  pass  to  the  next  topic  at  once. 

The  Chairman.  The  next  topic  is,  The  relation  of  teaching  to 
exi>erimental  work,  the  discussion  to  be  opened  by  Professor  Morrow 
of  Illinois. 

Mr.  Morrow.  I  regret  to  appear  before  you  at  this  hite  hour.  I  may 
say  tliat  the  discussion  of  this  topic  has  been  assigned  to  me,  not 
selected  by  me,  and  that  I  can  do  very  little  more  than  to  give  a  synopsis 
of  the  line  of  thought  that  occurred  to  me  as  I  was  trying  to  get  at  the 
truth  rather  than  to  debate  the  question  with  myself.  I  will  read  a 
short  paper  which  I  prepared  quite  hurriedly. 

Mr.  Morrow  read  the  i)aper  referred  to,  as  follows: 

The  Relation  of  Teaching  to  Experimental  Work. 

Tlie  law  establishing  the  a^icultural  exjx'riDiciit  stations  con  tempi  at  od  a  close 
rt'lationship  between  them  and  the  agricultural  colIegcH.  In  most  cases  such  relat  ion- 
ship  h«s  been  maintained.  Exceptional  circumstances  may  make  it  undesirable. 
Am  a  rule  intimate  relations  and  cordial  cooperation  are  helpful  to  both  college  and 
station.  The  ultimate  aims  of  each  are  mu<'h  the  same.  Frequent  study  of  the 
exi>eriments  in  progress,  and,  on  occasion,  helping  in  the  work  must  always  bo  helpful 
to  the  student.  The  work  in  the  experiment  fields,  barns,  and  laboratories  aftords 
some  of  the  best  possible  object  lessons  by  which  to  vivify  and  make  enduring  the 
teachings  of  the  lecture  room  and  the  text-books.  Careful  study  of  the  experiments 
at  the  8t4»tion  and  occasionally  helping  in  planning,  conducting,  or  directing  them 
must  bo  helpful  to  the  teacher  in  the  college.  Not  alone  in  religion  is  "  experinu-n- 
tal  knowledge"  best.  The  teacher  who  tells  only  that  which  ho  has  been  taught  by 
others  will  teach  less  effectively  than  the  one  who  speaks  or  writes  of  that  which  he 
has  seen  and  felt  and  handled. 

Your  thought  anticipates  the  admirable  illustration  at  my  hand.  A  chief  object 
of  This  meeting  of  our  Association  is  that  we  may  listen  to  a  course  of  lectures,  which 
wc  hear  with  pleasure  "and  profit,  not  only  because  they  clearly  and  concisely  tell  of 
some  of  the  work  done  at  the  most  famous  agricultural  experiment  station  in  the 
world,  but  largely  because  the  lecturer  has  seen  much  and  done  much  of  the  work 
r<*ported.  Keeping  in  mind  that  the  results  of  bis  investigations  are  to  be  given  to 
others,  and,  whenoccasionoffers,  himself  presenting  them,  not  only  to  other  investi- 
^tors  and  scientists,  but  also  to  the  students  and  the  people,  by  pen  and  voice, 
mufit  help  the  experimenter  in  his  work. 

Is  it  a  needless  commonplace  that  the  chief  object  of  these  Government-endowed 
experiment  stations  is  not  to  give  investigators  an  opportunity  to  pursue  their  stud- 
ies, not  even  to  wrest  from  Nature  her  secrets  for  the  sake  of  knowledge  itself,  but 
to  acquire  knowledge  for  the  use  of  man  ?  Were  it  practicable  the  ideal  condition 
would  bo  that  in  which  every  teacher  should  be  an  experinu'uter  seeking  new  truth, 
and  every  investigator  should  be  the  herald  and  expounder  of  the  results  of  his  own 
-work.  This  is  not  practicable  because  of  the  limitations  of  human  capacity,  which, 
with  the  constantly  widening  fields  for  investigation  aud  teaching,  make  a  division 
of  labor  and  specialization  of  aim  more  and  more  neci'ssary.  But  division  of  labor 
may  be  carried  too  far.  It  is  a  misfortune  if  the  river  spreads  itself  so  wide  that 
the  boat  grounds  on  the  sands,  but  the  results  are  quite  as  bad  if  to  secure  depth  it  so 
narrows  itself  that  the  boat  is  held  fast  by  the  banks. 

It  is  a  pretty  i^icture,  that  of  the  pale-faced,  high-browed,  fragile-framed  scientist, 
who  so  earnestly  pries  into  the  very  ho;irt  of  nature  or  is  so  tired  with  the  desire  to 
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teach  the  tmth  that  he  is  obliyioos  of  his  wife  and  forgets  his  dinner ;  bnt  neither 
among  the  college  presidents  or  station  directors  have  I  found  this  man  at  the  hotel 
where  I  stop.  With  fine  scorn  we  denounce  the  man  who  fritters  away  his  time  and 
energies  in  getting  a  smattering  of  many  kinds  of  knowledge,  bnt  I  have  not  often  met 
him  in  either  college  faculty  or  station  staff.  No  one  of  ns  knows  too  much  in  his 
specialty.  All  of  us  have  felt  that  we  could  do  our  special  work  better  if  we  knew 
more  along  the  lines  in  which  our  fellow  workers  are  walking.  Here,  as  generally, 
in  the  middle  way  lies  safety.  Keep  the  college  and  the  station  side  by  side  in  inti- 
mate and  cordial  relations,  as  two  helps  to  one  end.  Let  the  teacher  carefully  study 
the  experiments  now  in  progress  as  well  as  those  grown  venerable  with  age,  and 
make  much  use  of  them  as  object  lessons.  Let  there  be  the  freest  consultation 
between  the  teacher  and  the  experimenter,  and  so  fiir  as  it  is  practicable  without 
injury  to  his  assigned  work,  let  each  help  and  work  in  the  other's  field. 

Mr.  Alvord.  Mr.  Ghainnan,  1  move,  and  under  the  circumstances  of 
the  evening  I  trust  that  this  audience  will  sustain  me,  that  the  discus- 
sion be  closed,  and  also  the  business  session  of  the  evening. 

The  motion  was  carried. 

Mr.  Warington  then  delivered  his  lecture  entitled  Nitrification. 

At  10  p.  m.  the  convention  adjourned  until  the  following  afternoon  at 
2  o'clock. 

Aptebnoon  Session,  Saturday,  August  15,  1891. 

The  meeting  was  called  to  order  by  Vice  President  Eoberts  at  2 
p.  m. 

The  Chairman.  What  is  the  business  before  the  meeting! 

Mr.  Alvord.  We  have  established  a  pretty  good  machine  of  six  lit- 
tle wheals  within  one  big  one,  and  we  want  to  keep  it  going  right.  I 
would  like  to  make  two  or  three  general  statements  once  more,  as  it  is 
perhaps  the  last  opportunity.  As  to  the  representation  in  the  conven- 
tion, the  figures  now  stand  at  124  delegates  and  attending  representa- 
tives from  38  States  and  Territories,  representing  42  stations  and  38  col- 
leges. Every  State  in  the  Union  east  of  the  backbone  of  the  continent 
is  represented  except  Georgia  and  South  Carolina,  and  this  is  the  first 
time  in  the  history  of  our  Association  that  we  have  been  able  to  make 
this  statement.  As  to  the  rest  of  our  program  for  this  meeting,  it  will  be 
noted  that  it  is  proposed  that  the  business^  of  the  Association  shall  be 
concluded  this  afkernoon,  but  that  nominal  general  sessions  will  be  held 
on  Monday  and  Tuesday  evenings,  in  order  that  the  remaining  lectures 
by  Mr.  Warington  may  be  delivered  under  the  auspices  of  the  Associa- 
tion. Although  this  is  our  final  business  meeting,  discussion  is  provided 
for  on  Monday  evening  upon  subjects  to  be  rei)orted  by  the  section  on 
entomology,  the  reason  for  this  being  that  the  officers  of  that  section 
have  not  been  able  to  be  in  Washington  until  to-day.  Any  business 
which  sections  desire  to  report  may  be  reported  on  Tuesday  evening, 
but  only  for  the  information  of  the  general  Association.  Those  are  the 
only  remaining  points  of  the  program  lor  next  week.    The  executive 
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committee  now  proposes,  for  the  guidance  of  the  Association  in  the 
economy  of  time  this  afternoon,  the  following  program : 

(1)  The  resolutions  already  offered  and  referred,  to  be  reported  for 
the  action  of  the  Association. 

(2)  Business  to  be  rei)orted  from  the  several  sections  by  the  officers 
thereof  for  ratification  or  rejection  by  the  Association  as  a  whole. 

(3)  Beport  of  the  nominating  committee  for  action  thereon. 

(4)  The  nominations  by  the  several  sections  of  their  chairmen  for  the 
ensuing  year. 

(5)  Final  resolutions  that  may  be  offered  by  unanimous  consent. 

In  order  to  avoid  embarrassment,  owing  to  the  fact  that  the  section 
on  entomology  has  not  up  to  this  time  been  able  to  transact  its  business 
as  was  desired,  I  will  now  move  that  that  section  be  empowered  by  this 
Association  to  nominate  its  chairman  for  next  year,  the  rules  to  be 
suspended  to  allow  the  section  to  report  its  action  in  this  regard  to  the 
Association  next  Tuesday  evening  instead  of  this  evening. 

The  motion  was  carried. 

The  Chairman.  The  executive  committee  will  present  resolutions. 

Mr.  Alvord.  The  executive  committee  reports  back  the  resolution 
offered  by  Director  Roberts  of  New  York,  with  some  verbal  amend- 
ments, and  recommends  that  it  be  adopted,  as  follows: 

Resolved,  That  this  Association  most  respectfuUy  urge  the  Secretary  of  Agriculture 
to  do  what  he  can  to  secure  the  preservation  of  public  forests  and  woodlands,  by  the 
passage  of  a  law  or  laws  which  shaU  exempt  from  sale  or  preemption  Government 
forest  lands  now  unsold,  and  cause  them  to  be  surveyed,  reported  upon,  and  pro- 
tected. 

The  resolution  was  adopted. 

Mr.  Alvord.  The  executive  committee  reports  back  the  resolution 
offered  by  Director  Armsby  of  Pennsylvania,  slightly  amended,  and 
recommends  that  it  be  adopted,  as  follows: 

Besolvedy  That  in  the  event  of  receiving  suitable  propositions  for  cooperation  from 
the  Colnmbian  Dairy  Association,  the  executive  committee  of  this  Association 
be  authorized,  at  its  discretion,  to  appoint  three  delegates  with  power  to  represent 
the  Association  and  cooperate  with  similar  representatives  of  the  Columbian  Dairy 
Association  and  of  the  various  organizations  of  breeders  of  dairy  cattle  in  formulating 
rules  for  the  conduct  of  the  proposed  tests  of  dairy  breeds  at  the  World's  Columbian 
Exposition.* 

The  resolution  was  adopted. 

Mr.  Alvoed.  The  executive  committee  offers  to  the  Association  the 
following  resolution,  not  heretofore  introduced,  and  recommends  its 
adoption: 

Besolved,  That  this  convention  hereby  expresses  its  satisfaction  with  the  present 
organization  and  work  of  the  Office  of  Experiment  Stations  in  the  United  States 
Department  of  Agriculture,  and  especially  with  the  progress  made  upon  the  indexing 
of  the  literature  of  experimental  agriculture. 

•It  was  found  later  that  the  Columbian  Dairy  Association  had  requested  the 
appoinlanent  of  one  person  instead  of  three.  The  executive  committee  appointed 
Director  M.  A.  ScoveU  of  Kentnoky. 
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The  resolution  was  adopted. 

Mr.  Alvoed.  We  have  notliinjj  further,  Mr.  Ohairmau. 

The  Chairman.  Wc  will  pass,  tlien,  to  business  other  than  nomina- 
tions from  the  sections.  First  we  will  hear  from  the  section  on  agri- 
culture. 

Mr.  MoBROW.  The  section  on  agriculture  beg  leave  to  say  that  in 
acxjordance  with  the  rei'ommendation  of  Assistant  Secretary  Willit-s  of 
the  Department  of  Agriculture,  it  recx)mmends  the  appointment  of  a 
committee  to  confer  with  that  gentleman  in  regard  to  the  exhibit  of 
wheat  that  he  is  now  collecting  for  the  World's  Columbian  Exi)osition, 
in  the  matter  of  identification  of  varieties,  and  as  to  all  other  matters 
concerning  said  exhibit,  and  recommends  the  api)ointnient  on  such 
committee  of  Messrs.  Hunt  of  Pennsylvania,  Roberts  of  New  York,  Vau- 
derford  of  Tennessee,  Plumb  of  Indiana,  and  Gulley  of  Arizona. 

Mr.  Alvord.  I  move  the  acceptance  of  the  report  and  the  adoption 
of  the  recommendation. 

The  motion  was  carried. 

The  Chairman.  I  presume  the  chairman  or  secretary  of  the  section 
on  botany  is  present. 

Mr.  Halsted.  The  section  on  botany  has  no  business  to  rejiort. 

The  Chairman.  Chemistry. 

Mr.  Keale.  The  section  on  chemistry  ha^  no  business  to  report. 

The  Chairman.  We  have  deferred  the  report  of  the  section  on 
entomology.  Is  there  anyone  here  to  report  from  the  horticiUtural 
section!    I  hear  no  response.     The  section  on  college  work. 

Mr.  Stockbridge.  On  behalf  of  that  section  I  would  say  that  it  held 
three  very  largely  attended  and  profitable  sessions.  There  are  only 
two  matters  of  business  that  the  section  desires  to  present  to  the  gen- 
eral session.  At  the  first  of  our  three  sessions  a  committee  wjis 
appointed  to  confer  with  the  Secretary  of  the  Interior  and  ascertain  the 
l>resent  status  of  the  payment  of  the  third  installment,  due  under  the 
provisions  of  the  Morrill  act  of  August  30,  1800,  and  further  to  confer 
with  the  Commissioner  of  Education  concerning  a  cinrular  letter 
received  from  him  under  date  of  August  13,  1891,  and  to  secure^,  if  im)s- 
sible,  a  revision  of  that  letter.  Tlie  committee  reported  twice,  first  a 
report  of  progress,  and  second  a  final  report,  made  this  morning,  sta^^t- 
ing  first  that  under  the  provision  for  the  payment  of  installments  under 
the  Morrill  act  no  statement  was  nuule  except  that  it  would  be  x)aid 
early  in  September,  and  that  the  delay  was  not  due  in  any  part  to  caus<».s 
emanating  from  the  colleges  themselves,  but  arose  from  certfiin  condi- 
tions in  the  Interior  Department.  Concerning  the  second  matter — the 
])rovisions  of  the  circular  letter  received  from  the  Commissioner  of 
Education — the  committee  reported  this  morning  that  their  interview 
with  the  Commissioner  had  b(^en  attended  with  complete  success,  and 
that  they  were  able  to  present  to  the  conventicm  and  Association  a  form 
of  report  for  the  treasurers  and  a  second  form  of  report  to  be  made  by 
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tlie  president  of  each  of  these  institutions,  tliese  being  the  two  i)oints 
covered  by  the  eonimunieation  from  the  Commissioner  of  Education.  I 
have  these  here  as  adoi)ted  by  tlie  sei'tion  on  college  work,  and  copies 
will  siHin  be  mniled  to  all  college  officials  interested. 

Mr.  Alvord.  We  ought  to  have  action  upon  that  now.  I  move  that 
the  recommendation  of  tlie  siHttion  on  college  work  to  adopt  these  forms 
of  rejiort,  alre^y  ajiproved  by  the  Inteiior  Department,  be  ado[)t<?d  in 
the  name  of  the  Association.  I  would  like  to  add  to  that  a  proviso  that 
a  committee  of  the  scM-tion  on  college  work,  having  this  matter  in  hand,  be 
empowered,  in  c^()i)eration  with  the  Commissioner  of  Education,  to  make 
any  nece^ssary  minor  modifications  of  the  report  before  it  goes  to  print. 

Mr.  Stookbridge.  I  second  the  motion,  as  it  embodies  the  intention 
of  the  section  on  college  work. 

The  motion  was  carried. 

Mr.  Stockbridge.  The  second  matter  is  embodied  in  the  following 
resolution: 

Beaolredf  That  the  section  on  college  work  recommends  to  the  Association  that  a 
committee  of  three  on  the  suhject  of  a  coUective  exhibit  at  the  World's  Columbian 
Exposition  on  the  work  of  the  agricultural  colleges,  be  appointed. 

The  Chairman.  What  shall  be  done  with  the  balance  of  the  report 
from  the  section  ! 

Mr.  Alvoed.  I  move  the  adoption  of  this  recommendation,  with  the 
addition  of  the  words,  "  with  instructions  to  cooperate  with  the  stand- 
ing conunittee  of  the  Association  upon  station  exhibits." 

Mr.  Jordan.  I  move  the  amendment  of  that  resolution  by  changing 
the  wonl  agricultural  to  industrialj  so  that  it  shall  read  industrial  col- 
leges, instead  of  agricultural. 

The  motion  was  seconded. 

Mr.  Porter,  1  think  it  would  be  unadvisable  to  make  this  change, 
for  the  reason  that  in  all  our  consultations  with  the  l)cj)artments  we 
have  been  endeavoring  to  conform  striitly  with  the  phraseology  of  the 
law,  and  to  use  the  same  terms  iu  all  our  olhcial  communications.  The 
term  "agricultural  college"  is  so  ttxed  that  1  l)elieve  it  is  unadvisable 
to  make  any  change,  I  believe  in  retaining  the  words  "  agricidtural 
ami  mechanical  colleges," 

Mr,  Morrow.  As  bearing  upon  this  question,  and  following  in  the 
line  of  what  Mr.  Porter  has  siud,  I  think  it  would  be  helpful  to  read  a 
letter  which  Secretaiy  Willits  kindly  sent  to  me  personally,  not  hav- 
ing time  to  present  it  more  formally,  from  the  Chief  of  the  agricultural 
<lei)}u*tment  of  the  Exposition,  who  has  introduce4  tliye  matter,  inviting 
us  to  make  this  collective  exhibit  in  that  .espetdaj  way.  Yoji  wil][  s^e 
that  he  uses  the  wor4  "agricultural,^  and  gives  jbh^s  pflirticujar  ^xhibi)} 
9  somewhat  specific  cj^aractejr;  ancj  I  fear  it  might  |ead  to  som<e  com- 
plications as  to  the  particular  patter  contem]#lated  ]by  fhis  resolutioi^ 
if  a  change  \\\  the  phraseology  wer,e  made.  \Vith  your  permission  f 
will  ^^ad  the  Jitter  referred  to  as  bearing  upon  jbhe  8ubj.ect. 
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Mr.  Morrow  read  the  letter,  as  follows: 

Office  of  thk  Director  General, 

World's  Columbian  Exposition, 

Chicmfo,  Illinois f  July  21,  1S9I, 
Sir:  In  considering  the  scope  and  possibilities  of  the  exhibit  in  the  agricultural 
building  at  the  World's  Columbian  Exposition,  I  have  been  strongly  impressed  witli 
the  advisability  of  having  in  this  building  an  exhibit  made  by  the  agricultural  col- 
leges of  the  different  States. 

To  me  it  seems  eminently  pro{>er  that  the  agricultural  colleges,  closely  allied  as 
they  are  and  should  be  to  the  agricultural  interests  of  our  country,  depending  upon 
those  interests  for  whatever  success  is  brought  to  them,  should  make  such  an 
exhibit  in  the  agricultural  building  of  the  Exposition  as  will  more  closely  cement  the 
friendship  between  the  agricultural  interests  of  our  country  and  these  colleges,  and 
by  this  exhibit  show  to  visitors  the  excellent  results  obtained  by  these  colleges  in 
the  work  of  giving  students  practical  and  scientific  education  as  well  aa  maunal 
training. 

I  think  such  an  opportunity  should  not  be  allowed  to  pass  without  being  t-aken 
advantage  of.  While  it  is  true  that  the  official  classification  of  the  World's  Colum- 
bian Exposition  provides  for  agricultural  colleges,  among  other  institutions  of 
learning,  in  the  department  of  liberal  arts,  1  feel  reasonably  sure  that  if  the  colleges 
desire  to  make  their  exhibit  in  the  agricultural  building,  the  classification  can  be 
arranged  satisfactorily. 

Will  you  be  kind  enough  to  give  me  your  judgment  on  this  important  subject, 
and  if  in  accord  with  mine  I  shall  present  the  matter  by  letter  to  the  presidents  of 
the  different  colleges,  and  see  if  we  can  not  secure  their  cooperation  in  this  work! 
With  assnrunces  of  my  high  regard,  I  have  the  honor  to  be. 
Yours  very  respectfully, 

W.  I.  Buchanan, 
Chief  of  the  Department  'of  Agriculture. 
Hon.  Edwin  Willits, 

Ansistant  Secretary  of  Agriculture, 

Washington,  D,  C. 

The  Chairman.  The  pending  motion  is  to  substitute  the  word  indus- 
trial for  the  word  "agricultural.'' 

Mr.  Jordan.  I  do  not  wish  te  in  any  way  upset  any  plans  or  do  any- 
thing that  will  create  a  disturbing  influenoe,  but  I  understand  that  the 
work  of  the  land  grant  or  industrial  colleges  in  some  States  is  very 
important  along  the  mechanical  lines,  and  I  have  supposed — I  may  be 
mistaken — that  this  exhibit  is  to  be  an  exhibit  of  the  educational 
work  of  the  land  grant  colleges.  If,  however,  it  is  to  be  merely  an 
exhibit  of  the  agricultural  departments  of  the  land  grant  colleges, 
there  will  be  no  purpose  in  the  amendment  I  have  offered,  and  I  will 
withdraw  it.  If  it  is  simply  an  exhibit  of  the  agricultural  relation  of 
the  land  grant  colleges,  and  has  no  other  meaning,  I  will  withdraw  the 
motion. 

Mr.  Alvord.  It  may  be  briefly  stated,  by  way  of  explanation,  that 
the  proposition  is  for  any  exhibit  of  the  land  grant  colleges  in  the  agri- 
cultural building  as  a  part  of  the  agricultural  exhibit  at  large,  the  sup- 
position being  that  it  will  be  the  agricultural  side  of  these  institutions 
that  will  there  be  put  forward;  but  this  need  not  interfere  with  any 
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other  or  ftirther  exhibitions  the  institutions  may  wish  to  put  elsewhere. 
The  Chief  of  the  department  does  not  propose  to  aftbrd  room  for  that 
pmpose. 

Mr.  Jordan.  I  withdraw  my  motion. 

Mr.  Scott  of  Ohio.  I  am  not  quite  sure  that  it  is  desirable  to  have 
the  agricultural  colleges,  or  agricultural  and  mechanical  colleges, 
divide  their  exhibit.  I  am  quite  in  sympathy  with  the  desire  to  have 
the  agricultural  part  of  the  exhibit  put  where  the  agricultural  people  of 
the  country  will  see  it,  but  it  is  at  least  doubtful  in  my  mind  whether  it 
is  desirable  either  to  exclude  the  mechanical  exhibit  altogether  or  to 
divide  the  two.  Any  one  of  these  institutions  I  should  think  would  be 
better  satisfied  if  it  could  present  its  whole  work  in  one  place  and  not 
have  a  part  of  it  here  and  a  part  there,  and  if  we  can  not  put  it  all  in 
the  agricultural  building  it  is  at  least  worth  while  to  consider  whether 
it  would  not  be  better  to  place  the  whole  of  it  somewhere  else.  I  do  not 
say  that  would  be  best,  but  would  simply  suggest  that  we  ought  to  bo 
able  to  make  a  combined  exhibit  if  we  so  desire;  and  it  seems  to  me 
that  it  would  be  quite  unfair  for  us  to  take  such  action  here  as  would 
prevent  the  colleges  from  making  an  exhibit  of  their  other  departments. 

Mr.  Brewer.  I  would  state  here  that  in  the  discussion  this  morning 
it  was  intended  that  this  resolution  should  simply  place  the  matter 
in  the  hands  of  a  committee.  It  is  evident  that  this  body  can  not 
decide  the  matter.  State  laws  may  interfere  in  some  cases.  But  if  it 
m  prat'ticable  to  have  an  agiicultural  exhibit  from  the  agricultural  col- 
leges, it  can  be  placed  in  the  agricultural  building  and  there  is  the 
place  for  it.  There  is  no  place  for  it  if  it  is  to  be  an  exhibition  of  all  the 
departments.  This  resolution  is  simply  to  place  the  matter  in  the 
hands  of  a  committee. 

Mr.  Alvord.  I  move  a  substitute  for  the  pending  resolution,  viz, 

Be$olred,  That  a  committee  of  three,  specially  representing  the  colleges  of  agrionl- 
ture  and  mechanic  arts,  be  appointed  to  consider  the  subject  of  a  collective  agri- 
cultural coUege  exhibit  in  the  agricultural  building  of  the  World's  Columbian 
Exposition,  with  power  to  represent  the  interests  of  the  Association  in  this  con- 
nection, and  with  instructions  to  cooperate  with  the  standing  committee  of  the 
Association  upon  station  exhibits. 

The  resolution  was  adopted. 

Mr.  Scott  of  New  Jersey.  As  it  would  be  well  to  have  this  commit- 
tee thoroughly  representative  of  the  Association,  it  ought,  perhaps,  to 
be  api)ointed  by  the  executive  committee.  I  move  that  this  com- 
mittee be  appointed  by  the  executive  committee  of  the  Association. 

Mr.  Morrow.  I  take  pleasure  in  seconding  that  motion.  I  think 
there  is  a  little  doubt  in  our  minds,  and  the  matter  is  one  of  very  great 
importance.  The  executive  committee,  it  seems  to  me,  can  give  this 
matter  grave  consideration  and  make  the  wisest  selection. 

The  motion  was  carried. 

[Subsequent  to  the  adjournment  of  the  convention  the  executive 
committee  appointed  the  following-named  gentlemen  to  serve  on  the 
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comraittoe  called  for  by  the  resolution :  ^fessrs.  G.  W.  Athertou  of  Penn- 
sylvania, J.  II.  Smart  of  Indiana,  and  G.  E.  Morrow  of  Illinois.] 

Mr.  Akmsby.  I  have  a  matter  to  present.  At  the  time  when  our 
committee  was  appointed  it  was  the  understanding  that  the  proposed 
collective  exhibit  should  be  made  in  the  Government  building,  in  con- 
nection with  the  exhibit  of  the  Office  of  Experiment  Stations.  Subse- 
quent developments  have  made  it  seem  desirable  to  our  committee  that 
the  exhibit  of  the  stations  should  be  made  in  the  agricultural  build- 
ing of  the  Exposition  rather  than  in  the  Government  building,  and 
1  will  state  very  brietiy  the  reasons  for  that  conclusion,  x>i'ei"i«i"g 
that  the  proposition  has  the  approval  of  the  Assistant  Secretary  of 
Agriculture  and  indeed  is  recommended  by  liim.  The  reasons  are  in 
brief  as  follows:  In  the  first  i>lace  we  shall  probably  be  able  to  secure  a 
greater  amount  of  8pa<*e  in  the  agricultural  building.  The  total  space 
allotted  to  the  Department  of  Agriculture  is  something  over  20,000  feet, 
to  be  apportioned  among  the  several  divisions  of  the  Department  In 
the  second  place,  if  we  put  this  exhibit  in  the  agricultural  building  we 
shall  be  spared  the  otherwise  inevitable  comparison  between  the  large 
exhibits  of  the  Department  of  Agriculture  and  the  necessarily  smaller 
exhibits  of  the  exi>erimeut  stations.  It  is  not  possible,  for  example,  for 
the  experiment  stations  to  compete  with  the  Division  of  Chemistry  of  the 
Department  in  the  way  of  exhibits.  That  Division  is  a  very  much  larger 
affair  than  the  chemical  laboratories  of  our  stations,  whose  exhibits 
woidd  certainly  suffer  by  comparison  if  the  two  were  brought  into  jux- 
taposition. If  we  go  into  the  agricultural  building  we  shall  avoid  that, 
and  further,  we  shall  be  placed  where  the  visiting  fanners  can  better 
see  what  we  are  exhibiting  than  they  could  if  we  were  in  the  (lovern- 
ment  building.  Finally,  it  will  be  extremi^ly  desirable  that  the  college 
and  station  exhibits  be  in  connection  with  each  other.  I  will  add 
that  we  are  assured  by  the  Assistant  Secretary  of  Agriculture  that  there 
will  be  no  difficulty  whatever  in  the  way  of  having  tlie  Department 
assume  a  part  of  the  expenses  attending  the  exhibit  if  held  in  the 
agricultural  building,  just  as  it  would  if  we  exhibited  in  the  Govem- 
nu'ut  building.  Your  committee,  therefore,  would  be  glad  to  be  author- 
ized in  some  way,  either  alone  or  in  consultation  with  others,  to  make 
this  change  of  location  if  on  further  consultation  it  is  decided  to  be  the 
proper  thing. 

Mr.  Jordan.  It  seems  to  me  that  the  committee  should  have  a  large 
power  to  sict  as  circumstances  may  seem  to  render  desirable,  and  there- 
fore I  desire  to  offer  the  following  resolution: 

Reaolredf  That  the  question  of  location  of  the  exhibit  of  the  experiment  sta- 
tions at  the  World's  Columbian  Exposition  be  referred  to  the  standing  oommitteo  iu 
charge  of  the  preparation  of  the  exhibit,  in  consultation  with  the  United  State* 
Department  of  Agriculture  and  the  executive  committee  of  this  Association,  with 
power  to  act. 

The  resolution  was  adopted* 
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The  Chairman.  Is  there  any  further  business,  other  than  nomina- 
tions, from  the  section  on  college  work! 

Ml*.  Alvord.  There  is  nothing  fnrther.  Next  in  order  will  be  the 
nominations  of  oflScers  by  the  several  sections. 

The  following  nominations  were  made  by  the  sections,  those  of  the 
chaimien  being  confirmed  by  vote  of  the  Association : 

Section  on  agriculture:  Chairman,  C.  L.  Inger^^oll  of  Nebraska;  vice 
chairman,  G.  W.  Curtis  of  Texas;  secretary,  T.  F.  Hunt  of  Pennsyl- 
vania. Section  on  botany:  Chairman,  G.  P.  Atkinson  of  Alabama; 
secretary,  L.  H.  Pammel  of  Iowa.  Section  on  chemistry:  Chairman, 
M.  A.  Scovell  of  Kentucky;  secretary,  H.  H.  Harrington  of  Texas. 
Section  on  college  work:  Chairman,  E.  M.  Turner  of  West  Virginia; 
vice  chairman,  C.  H.  Pettee  of  New  Hampshire;  secretary,  H.  E. 
St4K*kbridge  of  North  Dakota.  Section  on  entomology:  Chairman,  L. 
Bnmer  of  Nebraska;  secretary,  F.  M.  Webster  of  Ohio.  Section  on 
horticulture:  Chairman,  E.  A.  Popenoe  of  Kansas;  secretary,  T.  L. 
Brunk  of  Maryland. 

The  Chairman.  Next  in  order  is  the  report  of  the  committee  on 
nominations  of  officers  of  the  Association  for  the  ensuing  year. 

The  committee  on  nominations,  through  its  chairman,  Mr.  F.  A.  Gul- 
ley  of  Arizona,  presented  the  following  names  to  the  convention : 

For  president^  W.  L.  Broun  of  Alabama. 

For  rice  presidents^  C.  W.  Dabney,  jr.,  of  Tennessee,  J.  W.  Nicrhol- 
sou  of  Louisiana,  H.  E.  Stockbridge  of  North  Dakota,  F.  E.  Emery  of 
Xorth  Carolina,  W.  H.  Jordan  of  Maine. 

For  secretary  and  treasurer j  M.  A.  Scovell  of  Kentucky. 

For  executive  committee,  H.  E.  Alvord  of  Maryland,  H.  H.  Goodell  of 
Massachusetts,  J.  A.  Myers  of  West  Virginia,  W.  Frear  of  Pennsyl- 
vania, A.  T.  Neale  of  Delaware. 

On  motion  of  Mr.  Brewer  the  report  was  adopted,  and  the  Secretary 
was  directed  to  cast  the  ballot  of  the  Association  for  the  persons 
nominated.  The  Secretary  reported  that  the  ballot  luul  been  cast,  and 
the  Chairman  declared  the  officers  duly  elected. 

The  Chairman.  Mnal  resolutions  are  in  order. 

Mr.  Morrow.  I  am  not  prepared  to  state  in  the  best  words  a  resolu- 
tion, which  I  am  sure  will  commend  itself  to  all,  but  will  oU'er  it  as  I 
cAn : 

Remhtd,  That  this  Association  renew  its  expression  of  sincere  thauks  to  Sir  John 
Beimet  Lawes  for  his  munificent  provision  for  a  course  of  lectures  on  the  work  done 
at  Rotlianistcd.  to  be  delivered  bieuniaUy  in  the  United  States;  and  it  also  wislies 
to  express  its  sincere  thanks  to  Mr.  R.  Warinj^on  for  consenting  to  deliver  the  tirst 
seriesof  lectnres,  and  its  appreciation  of  the  high  scientific  and  practical  value  of  the 
course  to  which  we  are  having  the  pleasure  of  listening. 

Mr.  Brewer.  I  second  the  motion  most  heartily.  I  do  not  wish  to 
say  much  here,  because  we  have  but  little  time.  The  lecture  which  is 
to  follow  will  be  listened  to  with  much  more  pleasure  than  anything 
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I  might  say,  but  I  know  that  this  resolution  will  be  most  heartily 
agreed  to. 

By  a  rising  vote  the  resolution  was  unanimously  adopted. 

Mr.  Brewer.  I  wish  to  offer  the  following  resolution: 

Resolved,  That  the  thanks  of  this  Association  be  extended  to  the  officers  of  the 
Columbian  University  for  their  generosity  in  placing  this  boildingand  its  appliances 
at  our  service ;  to  the  committee  of  the  affiliated  scientific  societies  of  Washington, 
who  have  done  so  much  to  bring  about  the  success  enjoyed  by  our  meeting ;  to  the 
railroad  companies  which  have  granted  liberal  reductions  in  rates  of  fare  to  those 
attending  the  convention ;  and  to  the  local  hotels  and  newspaper  press  for  their 
hospitality  and  kindness  to  ns  on  this  occasion. 

The  resolution  was  adopted. 

The  Chairman.  I  take  pleasure  in  introducing  Hon.  W.  T.  Harris, 
Commissioner  of  Education. 

Mr.  Harris,  Commissioner  of  Education.  Anybody  connected  with 
the  Government  feels  as  if  the  agricultural  colleges  were,  in  a  certain 
sense,  more  closely  connected  with  it  than  any  other  educational  insti- 
tutions in  the  country,  with  the  exception  of  the  military — the  Army 
and  Navy  institutions  at  West  Point  and  Annapolis ;  and  we,  of  course, 
in  thinking  out  along  these  lines  of  education,  and  of  what  the  agri- 
cultural colleges  are  doing,  naturally  think  of  the  introduction  of  tbe 
newest  methods  of  education.  To  come  right  to  my  point  at  once,  my 
Bureau,  feeling  interested  in  your  work,  wishes  to  get,  if  it  can, 
details  from  members  of  this  Association,  or  rather  from  presidents 
of  agricultural  colleges,  showing  your  lines  of  work  and  educational 
methods.  1  suppose  that  you  will  report  to  the  Department  of  Agri- 
culture such  details  as  will  give  that  Department  the  new  experiments 
you  make.  The  Bureau  of  Education  wishes  to  get  the  new  methods 
followed  in  your  work.  The  old-fashioned  class-book  system — class 
recitation,  in  which  the  pupil  is  examined,  as  it  were,  on  what  he  has 
prepared  himself  upon — may  be  well  enough  for  undergraduates  in  the 
colleges,  high  schools,  and  lower  schools,  but  it  is  set  aside  in  what  we 
call  real  university  work,  which  gets  the  pupils  into  a  lalwratory  or  a 
library  and  sets  them  to  investigating — which  is  laboratory  work- 
experiments  along  that  line;  or  seminary  work  in  the  direction  of  hunt- 
ing up  in  books,  investigating  what  is  known  on  the  subject,  and  com- 
paring critically  all  results.  Now  I  know  in  individual  cases  from 
having  conversed  with  members  of  this  honorable  assembly,  that  many 
of  you,  scattered  all  over  the  country,  are  making  experiments  along 
the  line  of  seeing  what  can  be  done  in  arousing  local  interest  in  your 
woA.  Your  graduates  are  used  as  messengers  to  carry  to  and  fro 
your  interest  to  various  parts  of  the  State.  We  all  know  that  the 
agricultural  work  represents  an  isolated  class  of  people  living  on  farms; 
people  who  do  not  strike  Are  by  contact  with  one  another,  and  who  are 
therefore  at  a  disadvantage  when  they  come  into  contact  with  an  lu^ban 
l)opulation.  All  urban  populations  meet  socially  fix)m  day  to  day, 
and  develop  something  humane  and  spiritual,  and  the  farmers  ought 
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to  be  brought  into  communiou  of  the  same  kind.  Now  in  this  direc- 
tion which  I  ara  taking  the  liberty  of  naming  to  you — it  is  an  old  sub- 
ject perhaps  with  most  of  you — we  should  like  very  much  to  get  indi- 
vidual communications,  letters,  or  statements,  so  that  we  can  print 
them  in  our  annual  report  and  show  the  way  in  which  the  work  trom 
this  center — the  agricultural  coUege^ — is  done;  and  I  think  that  is  the 
most  desirable  center  of  influence,  because  it  represents  the  scholastic 
side — the  intelligent,  scientific  side^ — of  the  work  of  the  farmers.  It 
gets  hold  of  their  promising  young  men,  and  it  may  organize  not  only 
experimental  work,  but  work  for  the  home  improvement  of  the  farmer — 
all  sorts  of  things  that  will  improve  his  power  to  grasp  the  situation. 

I  do  not  know  but  I  have  said  enough  for  you  to  see  in  what  line  I 
should  like  to  get  information.  The  Bureau  of  Education  every  year 
undertakes  to  collect  the  experience,  as  it  were,  of  each  section,  as  it 
were,  of  the  United  States,  so  that  each  can  benefit  by  the  experience  of 
all.  We  do  not  believe  in  centralized  i)Ower,  and  do  not  want  any  gen- 
eral direction  on  the  part  of  the  central  Government,  and  the  Bureau 
of  Education  so  far  as  I  know  has  never  aspired  to  be  a  directive  power 
in  that  sense — certainly  not  under  my  administration ;  but  it  does  aspire 
to  do  what  can  be  done  in  a  country  in  which  local  self-government 
is  the  principle,  that  is  to  collect  the  experience  of  all  and  give  it  to 
each.  And  it  is  in  this  line  that  I  take  the  liberty  of  mentioning 
this  our  wish  for  an  account  of  your  methods  of  reaching  the  farmers 
through  your  students,  in  compliance  with  your  kind  invitation  to  meet 
with  you  this  afternoon.    I  thank  you  for  your  kind  attention. 

The  Chairman.  I  would  like  to  ask  the  Commissioner  of  Education 
if  there  are  blanks  sent  out  or  questions  tabulated,  that  we  may  be 
guided  a  little  in  our  communications. 

Mr.  Habbis,  Commissioner  of  Education.  We  have  not  presumed  to 
do  that,  but  if  it  would  be  in  accordance  with  your  wishes  we  could  get 
up  some  tables  of  questions.  The  information  desired  is  a  little  out  of 
the  line  of  ordinary  statistical  information,  and  we  feel  some  delicacy  in 
asking  questions  that  may  seem  impertinent,  though  I  feel  that  the  more 
we  can  give  which  shows  methods  of  work  the  more  useful  our  report 
will  be. 

It  was  moved  that  the  Commissioner  of  Education  be  requested  to 
prepare  and  send  to  the  colleges  for  the  benefit  of  agriculture  and  the 
mechanic  arts  circulars  containing  specific  questions  to  which  replies 
are  desired  for  the  information  of  the  Bureau  of  Education.  The 
motion  was  carried. 

Mr.  Alvobd.  I  move  that  the  business  session  of  the  present  conven- 
tion of  the  Association  be  now  closed,  the  two  remaining  sessions  of 
Monday  and  Tuesday  evenings  to  be  devoted  to  the  lectures  of  Mr. 
Warington  and  to  such  ather  matters,  not  requiring  the  action  of  the 
convention,  as  may  be  presented. 

The  motion  was  carried. 
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Mr.  Warington  then  delivered  liis  le<iure  entitled  Nitrification  and 
Denitiifieatlon. 
The  convention  adjourned  until  Monday  evening  at  8  o'clock. 

Evening  Session,  Monday,  AuaxsT  17,  1891. 

The  meeting  was  called  to  order  by  Vice  President  Eoberts  at  8 
p.  ni. 

Mr.  AlvoED.  According  to  the  action  taken  by  our  Association  on 
Saturday  afternoon  the  business  sessions  of  the  present  convention  are 
at  an  end,  but  the  convention  has  also  voted  that  to  accommodate  the 
oiticers  and  members  of  the  section  on  entomology  a  portion  of  this 
evenujg  might  be  used  by  them  for  the  presentation  of  their  report. 
Moreover,  the  original  program  adopted  by  this  Association  provided 
for  the  discussion  this  evening  of  subjects  coming  from  that  section. 
This  would  give  the  entomologists  a  double  portion.  After  consul- 
tation with  the  chaiiiuan  of  that  section,  and  with  his  consent,  I 
make  the  proposition  that  we  receive  his  report  for  the  past  ye^r  and 
the  nominations  of  the  section  officers  for  the  year  ensuing,  and  then 
pass  to  the  lecture  by  Mr.  Warington. 

The  motion  was  carried. 

Mr.  Cook.  I  have  to  report  that  the  section  on  entomology  appointed 
as  its  officers  for  next  year  L.  Bruncr  of  Nebraska  chairman,  and  M.  F. 
Webster  of  Ohio  secretary. 

The  Chairman.  What  is  the  pleasure  of  the  convention  as  to  this 
report ! 

Mr.  Alvord.  That  was  confirmed  in  advance,  sir,  by  the  Association. 

Mr.  Cook,  chairman  of  the  section  on  entomology,  presented  the  fol- 
lowing report: 

Report  of  the  Section  on  Entomology. 

Mr.  President  and  Gentlemen:  I  beg  leave  to  submit  the  fonowing  report 
from  the  section  on  entomology : 

Owing  to  the  early  date  of  this  meeting,  the  entomologists  can  not  make  as  satis- 
factory a  report  as  they  desire,  as  it  is  too  early  in  the  season  to  give  results,  and 
for  this  reason  not  a  few  withheld  their  reports  altogether.  Yet,  from  expressions  all 
along  the  line,  I  can  assure  you  that  the  work  is  being  vigorously  pushed.  I 
believe  I  can  say  without  fear  of  contradiction  that  never  before  in  the  history  of 
the  country  was  so  much  or  such  good  work  being  done  in  the  direction  of  applied 
entomology  as  is  being  done  to-day. 

Of  the  44  stations  already  organized,  35  are  equipped  for  and-  are  doing  work  in 
entomology.  Six  of  these  employ  a  man  exclusively  for  station  work  in  this  line. 
In  one  of  these  the  investigator  is  employed  for  only  a  portion  of  bis  time  and 
works  exclusively  in  apiculture,  at  another  a  second  professor  teaches  entomology 
in  the  college,  while  in  a  third  the  station  entomologist  will  hereafter  teach  ento- 
mology in  the  college  with  which  the  station  is  connected.  Sixteen  of  the  station 
eiitomologists  teach  entomology,  and  not  infrequently  general  zoology  and  other 
studies,  in  the  college  or  university  connected  with  the  station.  Thirteen  of  the 
entomologists  have  charge  of  another  departnicut  of  th<-  station  also,  five  of  entomol- 
ogy and  horticulture,  and  eight  of  entomology  and  botany  j  seven  of  these  also  teach  in 
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the  institntiou  where  tho  station  is  located.  Five  of  the  stations  are  inakiti;ii  oxperi- 
ments  in  apiniltnre  and  three  have  inscctaries  wh«*re  insects  can  be  reiirod  under 
natuml  conditions  and  yet  be  immediately  under  the  observation  of  the  investigator. 

It  will  be  seen  that  in  a  few  stations  the  entomologist  is  doing  only  station  work, 
and  that  exclusively  in  entomology ;  others  are  doing  this  and  at  the  same  time 
teaching  entomology,  and  frequently  other  branches ;  While  not  a  few  are  conduct- 
log  experiments  in  entomology  and  either  botany  or  horticulture,  and  several  of  th^se 
have  teaching  also  added  to  their  duties.  That  tho  first  method  has  its  advantages, 
appears  in  the  excellent  work  done  last  year  in  Iowa.  That  the  second  is  the  ideal 
plan,  seems  not  only  to  accord  with  reason,  but  seems  fiirther  evident  from  the  fact 
that^o  many  have  adopted  this  course.  That  station  tvork  and  college  work  cah  be 
tontaally  helpful  goes  without  saying.  But  if  this  plan  is  to  bring  the  best  success 
the  professor  must  have  excellent  assistants.  These  assistants  must  have  a  salary 
that  will  make  them  content  and  will  secure  continued  service,  at  least*  till  others 
may  he  educated  to  take  their  places.  This  prevents  the  shock  that  comes,  of  neces- 
sity, when  au  assistant  leaves  in  the  middle  of  the  season's  work.  That  this  sugges- 
tion is  wise  Is  shown  by  the  excellent  work  done  at  the  Illinois  Station.  In  some  of 
the  stations  the  assistant  has  been  called  away  during  the  working  season  each 
year  since  the  organization  of  the  station.  Of  course  it  is  gratifying  to  see  our 
men  go  to  higher  places,  but  such  frequent  changes  are  suicidal  to  the  best  Avork  of 
the  stations,  and  every  means  should  be  employed  to  prevent  them.  Tlie  plan  of 
uniting  two  such  broad  departments  as  entomology  and  botany  or  entomology  and 
horticulture,  although  so  often  followed,  seems  hardly  the  wise  one.  Docs  not  the 
work  done  at  the  Wisconsin  Station  indicate  that  it  may  be  wiser  to  let  the  workers 
concentrate  their  efforts,  even  if  some  lines  of  work  are  neglected  or  omitted  alto- 
gether f    Is  not  quality  rather  than  quantity  the  object  to  be  aimed  atf 

In  considering  the  work  of  the  several  stations  for  the  year,  it  must  be  remem- 
bered that  the  researches  are  still  in  progress,  so  that  results  can  not  be  fully  stated; 
iudeed  many  station  workers  because  of  this  and  the  press  of  work  preferred  to 
send  no  report. 

In  Alabama  the  entomologist  also  has  the  work  in  botany  and  teaches  bicdogy  in 
the  college.     I  have  received  no  report  from  the  station. 

Arizona  has  just  organized  a  department  of  botany  aud  entomology.  The  profi*ssor 
will  investigate  in  both  these  lines  aud  will  teach  in  the  university. 

California  has  recently  secured  an  entomologist,  who  will  act  for  the  station  and 
teach  in  the  university.  Insects  attacking  fruit  are  already  receiving  energetic 
attention,  but  as  the  work  has  but  just  commenced  no  report  can  be  given. 

In  Canada  tho  entomologist  is  also  botanist  of  the  station,  with  no  assistant.  He 
ver>-  reasonably  complains  of  overwork  and  unsatisfactory  results.  Nova  Scotia  and 
New  Brunswick  have  suffered  from  cj\nkerworms,  bud  moths,  and  leaf  rollers,  (-an- 
ker wonns  have  attacked  apple  foliage  in  Ontario  and  the  ash-leaved  maple  in  Manitoba. 
Jffrofh  turris  has  proved  to  be  the  most  destructive  cutworm.  It  worked  in  Mani- 
toba, Ontario,  and  Quebec.  At  Ottawa  it  was  very  destructive,  and  seemed  omniv- 
orous. Agrotia  fennica  has  proved  very  destructive  to  peas  aud  clover;  it  feeds  on 
almost  all  kinds  of  plants.  The  wheat  bulb  worm  (Meromifza  americana)  worked  not 
a  little  on  wheat  and  barley;  Caca'cia  cerasirorana  and  Uyphania  cunea  were  excep- 
tionally abundant,  while  Clisiocampa  americana  was  almost  absent. 

Colonulo  organized  for  work  early  this  year.  Experiments  will  bo  conducted  in 
apiculture,  and  the  professor  will  teach  biology  and  ai>iculture  in  the  college.  The 
special  insects  of  the  season — the  grape  leaf  hopper  (Typhhvyha  obHqHa)^  the  currant 
spanworm  {Eufitchia  rihearia),  the  native  currant  slug  {Priatiphora  gross Hlartie)^ 
which  is  very  common  and  destructive,  the  pea  weevil  (Bruchus  pisi),  the  tent  cat- 
erpillar (Clisiocampa  americana),  the  cabbage  butterily  {Pieris  rapa'),  a  flea  beetle 
{Phgllotreta  aIbionica)fSk  squash  anthomyia  (probably  anew  species)  thesquasli  bug 
{Anasa  trisiift),  a  bean  beetle  {Epilachna  corrvpta),  a  serious  beet  aud  potato  enemy 
{Stfiiena  Mta:niata)^  the  gooseborry  trypet^  {Trypeta  canadensis),  the  orchard  tortricid 
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{Cacaeia  argffro$pila)y  and  a  box  elder  tortrix,  not  yet  determined — have  all  been 
carefully  studied.  As  many  as  forty  eggs  of  the  pea  weevil  were  found  on  a  single 
pody  and  as  many  as  four  larvae  in  a  single  pea.  The  small  grub  after  eating  through 
the  pod  wanders  over  the  pea  before  eating  into  it.  The  new  Anthomifia  is  a  serious 
enemy  of  the  squash.  Epilachna  corrupta  is  so  destructive  that  many  have  entirely 
abandoned  raising  beans.  Trypeta  canadensis  destroys  at  least  90  per  cent  of 
the  currants  and  gooseberries.  The  orchard  tortricid  has  been  the  most  serious 
insect  pest  of  the  State.  Many  plants  were  entirely  defoliated.  Those  most  ii^ured 
were  apple,  plum,  cherry,  gooseberry,  rose,  and  raspberry.  The  entomologist  con- 
cludes that  Colorado  appears  to  be  a  rich  field  for  the  economic  entomologist.  The 
several  insects  have  not  only  been  carefully  studied,  but  experiments  have  been  tried 
looking  to  the  prevention  of  injury  in  the  future. 

Delaware  combines  the  entomologist  and  horticulturist  in  one  person,  who  also 
teaches  in  the  college.  Much  time  has  bc^n  given  to  the  dissemination  of  entomo- 
logical information  by  lectures  at  institutes,  granges,  etc.  Object  lessons  in 
destroying  insects  were  made  prominent.  Anew  and  very  destructive  com  insect  is 
being  worked  out.  Experiments  with  the  arsenites  in  destroying  the  codling  moth, 
plum  curculio,  and  cankerworm  are  being  continued.  A  careful  test  with  hot 
water  as  an  insecticide  has  been  made  with  favorable  results,  though  the  kerosene 
emulsion  is  preferred.  The  pyrethro-kerosene  emulsion  has  been  used  with  excel- 
lent results.    This  substance  bids  fair  to  take  first  rank  as  an  insecticide. 

In  Florida  the  botanist  and  entomologist  are  one.    1  have  no  report  of  his  work. 

Georgia  is  doing  no  work  in  entomology. 

The  entomologist  in  Illinois  also  teaches  entomology  and  zoology  in  the  university. 
He  has  several  competent  assistants,  who  are  paid  a  good  salary,  and  so  are  con- 
tinued in  their  positions  year  after  year.  The  station  work  is  so  pressing  and  so  incom- 
plete at  this  early  date  that  no  report  has  been  sent  to  me.  Special  work  in  the  prac- 
tical application  of  bacterial  and  fungoid  germs  to  destroy  insects  is  being  done,  and 
much  attention  is  being  devoted  to  the  determination  of  the  life  histories  of  insects. 
An  insectary  is  included  in  the  station  equipment. 

Indiana  has  secured  a  portion  of  the  services  of  a  professor  for  station  work  in 
entomology,  while  a  second  person  teaches  entomology  and  horticulture  in  the  col- 
lege. The  following  new  enemies  of  the  blackberry  have  been  studied :  A  species 
of  Colcophora  mines  the  leaves  in  April  and  May.  Blennocampa  paupera  oviposits 
in  buds  in  April.  The  larva  of  Eccopsis  permundana  eats  into  the  fruit  in  May ;  the 
pupal  stage  lasted  12  days,  and  the  adult  came  forth  May  21.  AwtmaXa  hinotata  fed 
on  foliage  early  in  May.  Trichius  piger,  in  company  with  the  rose  beetle,  ate  the 
blossoms.  Ceresa  buhalus  destroyed  the  tomato  plants  in  the  garden  in  June.  In 
May  a  species  of  Lumhricus  destroyed  celery  in  the  hotbeds  and  in  the  field.  Quite 
a  number  of  grain  insects  have  been  described  in  a  bulletin  already  published. 

Iowa  has  this  year  changed  her  policy.  The  professor  in  the  college  is  also  station 
entomologist,  with  a  graduate  of  the  college  for  an  assistant.  Insects  attacking 
grasses  and  clover  are  receiving  special  attention.  Remedial  measures  are  being  tried. 
It  is  believed  that  the  hopper-dozer,  described  in  Bulletin  No.  13  of  the  station,  will 
prove  very  helpful  in  destroying  the  locusts  and  other  grass  insects.  Orchard  insects 
and  insecticides  are  being  investigated. 

In  Kansas  the  professor  of  horticulture  is  also  professor  of  entomology  and  at 
the  same  time  entomologist  and  horticulturist  of  the  station.  He  is  provided  with 
assistants  in  both  departments.    I  have  received  no  report  from  him. 

Kentucky  has  up  to  this  time  employed  an  entomologist,  who  has  also  been  bota- 
nist of  the  station.  In  future  he  is  also  to  teach  in  the  college.  The  following 
insects  are  being  investigated:  Grain  insects,  with  special  reference  to  their  life 
history  in  the  latitude  of  Ke«tucky;  insects  attacking  hemp  and  tobacco  (crops 
much  raised  in  Kentucky);  insects  peculiar  to  the  season;  the  completion  of  the 
life  history  of  the  com  root  worm  (Diabrotica  12-punctata)f  the  eggs  having  been 
found  in  the  earth  this  spring.    The  life  history  of  the  strawberry  leaf  roller  is  als^ 
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completed  and  proves  it  to  be  three-brooded  in  Kentucky.  It  winters  in  the  larval 
dtat-e,  pupates  toward  spring,  and  ap]>eurs  as  an  imago  in  early  spring.  Insecticides 
have  been  used  on  various  species  of  plant  lice  and  also  on  plants,  to  detennine  proper 
and  safe  strength  to  be  used.  The  arsenites  are  a  specific  for  the  rose  slug,  but  must 
be  kept  from  the  blossoms.  The  horn  fly,  which  has  this  season  been  common  in 
Kentucky,  is  easily  controlled  by  use  of  buhach,  tobacco  dust,  or  train  oil,  or  better, 
by  a  mixture  of  one  of  the  powders  and  the  oil. 

Loiiismna  combines  the  entomologist  and  horticulturist.  Investigations  regarding 
the  screw  worm  have  been  ma<le.  I  have  no  report  regarding  the  progress  of  their 
yrork. 

In  Maine  the  entomological  work  of  the  station  is  done  by  the  entomologist  of  the 
college,  who  is  really  professor  of  biology.  Work  is  being  pushed  in  economic  ento- 
mology, but  no  report  has  been  received. 

Maryland  reports  that  no  work  is- being  done  in  entomology. 

Massachusetts  employs  one  professor  for  both  the  college  and  the  station.  He  has 
an  in.sectary,  of  which  he  speaks  in  the  highest  tertns.  By  use  of  this  he  is  able  to 
determine  the  entire  life  history  of  an  insect,  which  otherwise  would  be  diflicult  or 
iu)pos?<ible.  Many  have  been  determined,  which  ofti»n  verify  the  tvork  of  others,  but  in 
.Kome  cases  differ  strikingly  from  published  accounts.  In  compliance  with  a  demand 
for  information  regarding  the  most  common  pests,  histories  of  several  have  alremly  been 
pubhshed,  and  those  of  others  are  in  progress.  This  is  not  a  compilation,  but  the  result 
of  actual  personal  observation,  even  though  the  facts  are  well  known.  In  liulletiu 
No.  12  of  the  Massachusetts  Hatch  Station  the  complete  history  of  the  bud  moth 
{TiHctocera  ocellana)  is  given,  correcting  many  misleading  errors  of  European  ento- 
mologists regarding  this  insect.  Very  elaborate  experiments  have  been  tried  with 
PariH  green  on  apple  trees  in  the  insectary.  Half  of  the  trees  were  kept  in  a  dry, 
cool  atmosphere ;  the  others  in  a  hot,  damp  one.  Half  of  each  lot  were  sprinkled 
from  above,  a  la  nature;  the  others  were  watered  by  wetting  the  earth  beneath  in 
which  they  grew.  One  pound  of  Paris  green  to  130  gallons  of  water  was  the 
strength  used.  The  foliage  on  all  the  trees  in  the  hot,  damp  atmosphere  were 
equally  and  ba<lly  scorched,  while  the  others  were  hardly  injured  at  all.  The 
showers  from  above*  seemed  in  no  way  to  modify  the  cil'ects  of  the  poison. 
ExiMTiments  were  also  tried  to  determine  the  amount  of  poison  necessary  to  kill 
insi^cts.  Tlie  tent  caterpillar  {Clitdocampa  americana)  was  the  insect  treated.  The 
poison  was  used  at  the  rate  of  1  pound  to  50  to  100,  150, 200, 300,  400, 500, 600, 700, 
>*00, 900,  and  1,000  gallons  of  water,  respectively,  at  the  time  of  each  of  the  several 
mults.  The  age  of  the  larva  seemed  to  make  no  diftcreuce.  Every  strength  of  the 
poisou  was  fatal  to  the  insects,  though  the  more  dilute  applications  did  not  take 
efft^ct  at  once.  One  pound  to  300  gallons  of  water  kiHcd  its  <'ftcctually  as  did  the 
stronger  mixtnres,  and  this  is  the  strength  the  station  will  recommend  in  future. 
The  experiment-8  were  tried  in  cages  in  the  insectary,  where  the  insects  could  not 
wander  from  the  sprayed  branches,  and  where  all  could  be  watched.  Cranberry 
insects  are  receiving  careful  study.  The  entomologist  of  the  station  has  also  ha<l  in 
charge  the  expenditure  of  the  $100,000  appropriated  by  the  legislature  during  the 
past  2  years  for  the  extermination  of  the  Gypsy  moth.  The  work  is  in  very  com- 
l»etent  hands,  and  is  being  pushed  most  vigorously. 

In  {Michigan  the  entomologist  has  charge*of  all  the  experiments,  including  those 
of  the  apiary.  He  also  teaches  entomology  and  zoology  to  large  classes  in  tue  col- 
\eg&.  An  assistant  is  provided  in  each  department  The^e,  however,,  are  only  kept 
till  they  become  efficient,  when  some  other  State  calls  them  away,  which  is  ruinous 
to  the  best  interests  of  the  station.  The  entomologist  is  virtually  State  entomologist, 
and  often  receives  as  many  as  twenty  letters  a  day  inquring  about  insects.  It  is  also 
his  duty  to  lecture  before  the  annual  institutes  and  other  State  agricultural 
a^80ciation8.  Experiments  have  been  made  to  determine  the  value  of  the  arsenites 
in  lighting  the  plum  curculia.  Three  separate  orchards  were  treated.  One  pound  of 
17211— No. 
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London  purple  ta  200  gallimH  of  water  was  used.  The  application  was  repeated 
every  10  dayn  and  after  every  heavy  rain.  The  conrlusious  a*n*<*p  with  those  of  last 
year.  "The  ravaj^es  are  surely  lessened  and  the  inseets  are  poisoned."  Rut  if  the 
inseets  are  nnmerons  and  the  erop  lij;ht,  all  the  plums  may  and  usually  will  l»e 
stung.  We  are  now  positive  on  these  points.  We  inclosed  with  cheese  cloth  six 
small  trees  after  jarrin*^  off  all  the  curculio,  picking  off  all  stung  plumhs,  and  spray- 
ing one  half  of  the  trees  with  London  purple  (1  pound  to  200  gallons  of  water).  We 
then  put  the  same  nnmher  of  cnreulios  within  the  inclosuro  of  each  pair  of  trees. 
After  a  week  the  eloth  was  removed,  the  eurculios  caught,  and  the  stung  plums 
counted.  In  every  case  live  cnreulios  were  caught  and  stungplums  were  found,  bnt  in. 
every  ejise  more  were  fcumd  on  t  he  unsprayed  trees,  and  many  dead  cnreulios  were  found, 
hut  none  except  on  sprayed  trees.  I  will  give  one  case  in  detail  which  was  abont  an 
average.  Each  tree  had  sixty  unstung  plums,  and  twelve  cnreulios  were  placed 
within  the  cover  on  each  tree.  Twelve  plums  were  stung  on  the  sprayed  and  twenty- 
five  on  the  unsprayed  trees.  Eight  cnreulios  wore  found  on  each  tree  at  the  exam- 
ination the  close  of  the  week, 'four  of  which  on  the  sprayed  trees  were  dead. 
Experiments  on  poach  trees  showed  that  London  purple,  1  pound  to  200  gallons  of 
water,  applied  every*  10  days,  did  serious  injury.  With  lime  water  from  thoronghly 
slaked  lime,  same  proportion,  no  perceptible  injury  was  done;  with  Bordeaux  mix- 
ture, very  little.  I  believe  that  London  jiurjile,  1  pound  to  300  galhms  of  lime  water,  is 
entirely  safe  on  the  i)each.  Tliis  discovery  of  Professor  Gillette  of  the  value  of  lime- 
water  is  a  very  valuable  one.  In  preparing  Bordeanx  mixture  or  limewater  great 
care  should  he  taken  to  thoroughly  slake  the  lime,  else  it  injures  the  foliage  very 
seriously. 

Experiments  seemed  to  show  that  both  London  purple  and  kerosene  emulsion  were 
much  more  injurious  to  trees  suffering  from  attack  of  Aphides. 

A  very  large  series  of  experiments  were  made  to  determine  the  maximum  strength 
of  kerosene  emulsion.  Safe  on  all  foliage.  A  one-fifteenth  hard  soap  emulsion  did  mi 
harm  in  any  case.  The  same  strength  with  soft  soap  did  some  harm.  As  this  never 
occurred  before  in  our  experience  it  shows  that  there  is  quality  in  soft  soap. 

The  pyrcthro-kerosene  emulsion,  tii'st  recommended  by  Professor  Menke  of  the 
Arkansas  Station,  while  more  effective  than  the  simple  eumlsion,  was  found  less  inju- 
rious to  foliage.     A  one-twelfth  emulsion  proved  safe  in  every  case. 

Many  experiments  were  made  with  Loudon  purple  to  lind  the  minimum  strength 
fatal  to  all  mandibulate  insects.  The  experunents  were  made  on  bees,  potato  beetles 
(grubs  and  images),  two  species  of  oak  caterpillars  (Amsota),  and  on  the  cabbage 
caterpillars.  The  insects  were  confined  in  cages  in  the  laboratory  on  the  sprayed 
foliage  and  on  branches  of  trees  coverwl  with  cheese  cloth.  The  several  strengths 
ranged  from  1  pound  to  100  to  1  pound  to  500  gallons  of  water.  One  pound  to  200 
gallims  of  water  always  killed  within  36  hours,  and  usually  all  the  insects  died  in 
less  than  24  hours.  A  300  mixture  often  kills,  but  it  is  tardy  and  uncertain.  Still 
weaker  mixtures  were  only  j>artially  effective.  The  older  larvie  are  not  so  easily 
poisoned  as  the  younger.  Thus  our  previous  t;xperiments,  made  some  years  ago, 
agree  Avith  these  in  fixing  1  pomid  to  200  gallons  of  water  as  the  proper  strength  for 
all  apjdications  except  on  the  peach. 

The  life  history  of  the  terribly  destructive  peach  twig  moth  was  partially  deter- 
mined. Many  other  species  have  been  'studied  and  many  parasites  reared.  •  The 
bud  moths  and  leaf  rollers  were  unusually  common  and  destructive,  as  were  the 
aphides. 

In  Minnesota  the  entomologist  is  also  botanist  of  the  station  and  professor  in  the 
nniversity.  Extensive  investigations  are  in  progress  regarding  the  locusts,  but  the 
early  date  <»f  <mr  meeting  makes  a  report  impossible. 

Mississippi  asks  hct  entomologist  to  do  work  in  mycology  and  horticulture,  and  trt 
teach  in  the  college.  Experiments  have  been  made  with  the  screw  worm  ( Compsomyid 
macellaria).    The  natural  food  of  the  insect  seems  to  be  dead  flesh  and  ordure.    Tliii 


83 

Bnggestn  burning  all  organic  refuse  about  slaughterhouses.  Tlie  insects  of  the  sea- 
son are  being  studied.  Powdered  tobacco  is  found  to  be  a  remedy  for  the  ravagt« 
of  the  encumber  beetle.  Kerosene  emulsion  made  by  either  of  tlit^  formulas  recom- 
mended is  eflfective  and  excellent.  jEgeriapyri  is  very  destructive  to  the  apple,  but  not 
at  aU  to  the  pear.  The  borers  found  at  any  time  in  the  trees  vary  greatly  in  size.  Wash- 
inj;  the  tree-s  in  winter  with  kerosene  oU  kills  the  borers.  Both  of  the  common  lady- 
liird  beetles;  Megilla  marulata  and  Hippodoniia  convcrgensy  feed  on  cabbage  leaves 
and  do  much  damage.  Other  insects  are  being  studied  experimentally,  especially 
the  chinch  bug. 

Missouri  has  no  special  entomologist,  but  the  professor  of  horticulture  makes 
experiments  in  this  line.  He  has  a  very  competent  assistant,  who  resides  away  from 
the  station.  This  assistant  has  prepared  and  published  a  valual)le  Outline  of 
Entomology.  The  arseuites  have  been  thoroughly  tried,  and  while  they  are  a  great 
success  in  fighting  the  codling  moth  and  leaf-eating  species,  they  are  of  doubtful 
iH.'netit  in  combating  the  plum  curculio.  Paris  green  is  preferred  to  London  pur- 
ple as  more  sure  and  less  injurious  to  foliage.  It  should  always  be  mixed  with  lime- 
water.  Many  insects  are  received  from  farmers,  etc.,  and  are  always  named  and 
ailvice  given.  The  full  life  history  of  many  species  previously  known  only  as  imagos 
has  been  determined.  Experiments  are  being  tried  with  insecticides,  especially  in 
the  use  of  fungoid  germs  to  destroy  insects. 

Nebraska  employs  a  special  entomologist  with  no  other  duties  beyond  station 
work.  Insects  attacking  sugar  beets  are  still  un<ler  investigation,  as  are  the  special 
insf'cts  of  this  year.  A  monograph  of  the  Aphidcn  of  the  State  has  been  prepared  at 
the  station,  which  gives  the  food  plants  of  earh  species. 

Nevada  requires  the  entomologist  to  experiment  in  botany  and  teach  biology  in 
the  college.  A  list  giving  the  insect  fauna  of  Nevada  is  in  progress.  The  life  history 
of  several  species  has  been  determined,  with  illustrations  of  the  differeut  stages. 
Investigations  are  being  conducted  in  the  use  of  insecticides,  and  spccial\study  has 
been  given  to  the  oviposition  of  the  codling  moth  and  the  time  it  takes  the  eggs  of 
this  insect  to  hatch. 

New  Hampshire  has  just  organized  for  work  in  entomology.  The  entomologist  is 
professor  of  zoology  in  the  college.  His  duties  in  the  college  have  employed  his 
entire  time  during  the  past  season. 

The  entomologist  of  the  New  Jersey  Station  is  also  professor  of  entomology  in  Rut- 
ger's  College.  He  is  making  extensive  experiments  in  the  use  of  insecticidejj.  A 
very  thorough  study  of  the  rose  chafer  {Macrodactylus  subspinoaus)  has  been  made  and 
the  results  published.  The  squash  borer  and  cranberry  insects  are  rei^eiving  special 
attention.  A  study  of  fertilizers  and  methods  of  cultivation  in  relation  to  insect 
ravages  is  in  progress.  Much  time  and  energy  have  been  expended  lecturing  at 
institutes,  clubs,  etc.,  on  economic  entomology.  Twenty  lectures  have  been  given 
to  farmers  in  a  free  course  at  the  college. 

Entomology  at  the  New  Mexico  Station  is  already  well  organized  and  is  in  charge 
of  the  professor  of  entomology  of  the  college.  The  vine  leaf  hopper  ( Typloeyha 
titii)  has  been  studied  in  all  stages.  Several  remedies  have  been  tried,  the  Riley- 
Hubbard  kerosene  emulsion  proving  the  best.  The  grape  flea  beetle  is  very  com- 
mon and  destructive,  and  succumbs  to  the  well-known  remedy,  Paris  green,  1  pound 
to  175  gallons  of  water.  The  following  insects  are  being  studied  in  the  field :  Peach 
borer,  peach  aphis,  plum  aphis,  oyster-shell  and  scurvy  bark  lice,  tent  caterpillar, 
and  green  June  beetle  (Allorhina  nitida).  The  latter  eats  into  the  fruit.  The  cod- 
ling moth  has  not  been  observed.  A  study  has  been  made  of  the  following  garden 
insects:  Squash  bug,  harlequin  cabbage  bug,  cabbage  aphis,  bean  epilonchna, 
encumber  beetle,  and  Diabrotica  12-punciatay  and  methods  looking  to  their  extermi- 
nation have  been  adopted.  The  indigenous  insects  destructive  to  shrubs  and  trees 
are  being  investigated.  The  department  is  being  well  equipped  with  apparatus  and 
books,  and  will  soon  be  in  excellent  condition  for  the  best  work. 
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The  entomologist  of  the  New  York  (Cornell)  Station  also  teaches  in  the  nniver- 
sity,  where  large  classes  absorh  much  of  his  time  and  energy.  The  iusectary,  the 
first  built  in  this  country,  gives  great  satisfaction.  Special  attention  is  being 
devoted  to  wireworms  and  milipedes.  Very  elaborate  experiments  with  insecticides 
are  in  progress. 

Neither  North  Carolina  nor  North  Dakota  are  organized  for  entomological  work. 

The  entomological  work  at  the  Ohio  Station  has  been  somewhat  checked  by  the 
resignation  of  the  entomologist.  A  new  man  is  on  the  ground,  and  the  work  will 
soon  be  conducted  with  the  usual  energy.  Heretofore  the  entomologist  has  also  been 
tjie  station  botimist.  In  future  he  will  have  only  entomology.  The  university  is 
separate  from  the  station.     Entomology  is  taught  by  the  professor  of  zofdogy. 

At  the  Oregon  Station  the  professor  of  entomology  teaches  in  the  college  and  works 
in  the  station.  Experiments  have  been  made  with  the  arsenites,  mixed  with  a  fungi- 
cide composed  of  whale  oil  soap  and  sulphite  of  soda.  Paris  green  is  preferred  to  Lou- 
don purple,  and  seems  more  effective  when  used  with  a  fungicide.  While  the  latter 
protects  against  fuugoitl  diseases,  the  same  treatment  destroys  the  woolly  aphis,  which 
is  a  serious  pest  in  Oregon.  A  160-gallon  galvanized  iron  tank,  with  a  hejitcr 
uuderueath,  and  so  made  that  it  can  be  easily  moved  from  a  stove  or  furnace  to  a  wagon, 
has  bi^en  used  with  much  satisfaction.  The  heater  makes  it  possible  to  ktn^p  the 
insecticide  hot  while  it  is  being  used.  ITie  Bean  pump,  with  cyclone  nozzle  and 
Vcmiorel  attachment,  gives  best  satisfaction.  It  takes  about  1.5  gallons  of  the  above 
liquid  to  treat  one  tree,  which  is  done  at  a  cost  of  7.5  cents.  The  Pacific  coast  peach 
borer  {Sannina  pacifica)  is  successfully  combated  by  use  of  the  carbolic  acid  and 
soap  mixture,  by  the  resin  compound  (full  strength)  or  by  wrapping  the  tree  trunk 
with  paper.  Monoxia  gutUilaia  is  a  serious  beet  pest.  No  remedy  as  yet  has 
succeeded  against  it.  Grain  insects  are  very  destructive,  but  have  been  easily 
exterminated  by  use  of  bisulphide  of  carbon  as  directed  in  Bulletin  No.  58  of  the 
Michigan  Station.  Kerosene  emulsion  has  proved  an  excellent  rei>ellent  of  vermin 
iu  poultry  houses.  The  hop  louse,  now  a  terrible  pest  in  Oregon,  is  being  carefully 
studied.  Tobacco  decoction,  1  pound  to  2.5  gallons  of  water  proves  efl^ective  against 
the  flea  beetle  (Pkyllotrcta  descipiens).  Cutworms  are  very  destructive.  The 
poison  clover  traps  have  been  tried  against  them  with  unsatisfactory  success.  Salt 
has  no  eft'ect  tib  prevent  their  ravages.  Wireworms  are  a  serious  jiest,  and  sev- 
eral attempts  to  prevent  their  ravages  have  been  fruitless.  The  Hessian  fly,  report4id 
to  be  in  California,  has  not  been  found  in  Oregon.  Ducks  are  said  to  be  killed  by 
eating  the  bug  Sargus  Huccinctu^,  but  efforts  to  get  poultry  to  eat  these  bugs  were 
an  entire  failure.  Paris  green,  1  pound  to  250  gallons  of  water,  is  found  strong 
enough  for  the  first  application  against  the  codling  moth  caterpillar,  and  I  pound  to 
800  gallons  for  all  subsequent  applications.  Unless  soap  and  soda  are  used  the 
last  proportion  is  as  strong  as  the  foliage  can  bear,  even  for  first  treatment.  Lec- 
tures and  laboratory  practice  were  given  t^>  four  students  during  the  past  term. 

The  Rhode  Island  Station  although  doing  nothing  in  general  entomology,  is 
conducting  experiments  in  apiculture,  which  are  in  charge  of  a  well-informed, 
practical  bee  keeper. 

The  South  Carolina  Station  is  at  present  giving  no  attention  to  entomology. 

At  the  South  Dakota  Station  the  entomologist  does  duty  both  in  the  college  and  the 
station.  Dipterous  insects,  insects  that  attack  shade  trees,  and  the  insects  peculiar 
to  the  season  are  all  receiving  special  study. 

At  the  Tennessee  Station  the  entomologist  also  teaches  in  the  university.  I  have 
no  report  of  either  the  station  or  university  work. 

At  the  Utah  Station  the  horticulturist  is  to  teach  in  the  college  and  to  take  charge 
of  iuve-stigations  in  entomology.     N<»  report  has  been  received  from  that  station. 

In  Vermont  the  biologist  in  the  university  conducts  experinieuts  in  entomology 
for  the  station.  This  se;isou's  investigations  relat«»  to  the  history  of  the  May  Injotle 
{LochnoHternafusca)  and  ways  to  prt^vent  its  ravages. 

The  Virginia  Stuti<m  unit*'^  it^  entomologist  and  botanist  in  the  same  pei-son* 
The  work  rei)ortod  consists  of  lectures  before  farmers'  organizations  and  invosti- 
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^ntioDS  of  insects  affecting  tobacco.     Complaint  is  made  that  the  work  is  so  heavy 
that  original  research  is  quite  impossihle. 

In  Weat  Virginia  the  entomologist  works  only  in  the  station  and  only  in  entomol- 
ogy. Hie  duties  consist  of  journeys  of  investigation  through  the  State  and  lectures 
on  economic  entomology  before  farmers^  organ izationa.  The  subjects  under  investi- 
gation are,  causes  of  death  of  spruce  trees,  insects  infesting  the  locust  tree, 
imported  fruit  bark  beetle  (Scolytits  rugulosna)  and  its  natural  enemies,  and  a  study 
of  the  family  Scolytidse  and  the  parasites  attacking  these  beetles.  Original  draw- 
ings are  made  illostratingthe  species  in  their  several  stages.  Three  thousand  and  six 
numbers  have  been  added  to  the  accessions,  which  include  nearly  as  many  species 
and  about  10,000  specimens.  A  large  number  of  Ichneumon  and  Chalcid  parasites 
have  been  bred  from  the  various  species  of  Buprestidaj,  Oerambecedje,  and  Scoly  tidje, 
which  have  been  studied.  Parasitic  and  predai'eous  insects  found  destroying  borers 
in  the  spruce  are  thought  to  be  the  only  hope  of  salvation  for  these  trees.  Three 
species  of  parasites  were  bred  from  pupw  found  in  the  burrows  of  Agrilufi  rnfi~ 
colli*  which  have  materially  checked  the  ravages  of  that  Buprestid.  Four  bulletins, 
of  30,000  copies  each,  have  been  issued. 

The  Wisconsin  Station  has  organized  no  department  of  entomology. 

The  Wyoming  Station  has  just  appointed  a  professor  of  entomology  in  the  uni- 
versity, who  will  also  do  duty  as  station  entomologist.  The  department  is  being  well 
equipped. 

Owing  to  illness  and  great  press  of  work  there  is  no  report  from  the  Department 
of  Agriculture,  and  so,  while  I  can  not  speak  of  their  special  work,  I  can  speak  in 
the  highest  terms  of  their  excellent  reference  collection;  of  their  vigilance  in  keep- 
ing informed  of  all  insect  outbreaks  and  sending  special  and  competent  agents  to 
investigate  them;  and  especially  of  their  ever  manifest  readiness  to  help  us  all  by 
advice,  by  determinations,  and  by  any  kind  of  assistance  desired,  which  is  always 
promptly  rendered.  In  all  this  they  .ire  doing  a  work  of  incalculable  value,  and 
have  richly  earned  the  gratitude  and  support  of  us  all.  Their  publication  Insect 
Life  is  a  most  excellent  and  a  most  helpful  contribution  toward  entomological 
advancement. 

It  will  be  seen  by  this  imperfect  report  that  results  at  different  stations  are  widely 
different.  This  emphasizes  the  importance  of  numerous  workers  and  numerous 
repetitions  of  experiments  not  only  by  each  worker  but  by  all  the  workers. 

A.  J.  Cook, 

Chairman. 

Mr.  Warington  then  delivered  his  lecture  entitled  Nitrification  ot 
Soils  and  Manures. 

At  9:30  p.  m.  the  convention  adjourned  until  the  following  evening 
at  8  o'clock. 

Evening  Session,  Tuesday,  August  18, 1891. 

The  meeting  was  called  to  order  by  Vice  President  Port;er  at  8p,  m. 

Mr.  Warington  delivered  his  lecture  entitled  Drainage  and  Well 
Waters. 

Mr.  Alvobd.  We  have  just  listened  to  the  last  of  a  series  of  six 
most  interesting  and  instructive  lectures,  begun  and  continued  under 
tlie  auspices  of  the  Association  of  American  Agricultural  Colleges  and 
Experiment  Stations.  It  has  fortunately  occurred  that  a  number  of 
other  scientific  bodies  have  successively  contributed  to  the  audiences 
gathered  here  night  after  night.  The  circumstances  under  which  these 
lectures  have  been  delivered  have  made  it  inevitable  that  there  should 
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be  more  or  less  change  in  the  personnel  of  the  audiences  during  the 
week.  The  lecturer  has  had  before  him,  therefore,  not  only  the  dele- 
gates to  the  convention  of  the  Association  which  especially  invited 
him  to  be  here  during  this  time,  but  also  representatives  of  the  Asso- 
ciation of  OflBcial  Agricultural  Chemists;  other  chemical,  botanical, 
and  entomological  societies  and  clubs;  the  Society  for  the  Promotion 
of  Agricultural  Science;  and  finally,  this  evening,  the  American  Asso- 
ciation for  the  Advancement  of  Science,  of  which,  I  am  glad  to  say, 
our  lecturer  himself  is  now  a  member.  Under  these  circumstiinces  it 
seems  to  me  that  we  must  all  agree  that  the  occasion  has  been  a  happy 
one  for  the  delivery  of  this  first  course  of  lectures  under  the  Rotham- 
sted  trust. 

We  can  hardly  conceive  of  circumstances  other  than  these  under 
which  the  lecturer  could  have  addressed  in  successive  evenings,  as  he 
has  done  here,  representative  men,  engaged  in  active  scientific  work, 
from  at  least  forty  difterent  States  and  Territories,  besides  the  District 
of  Columbia  and  Canada.  I  think  therefore  that  the  arrangements 
under  which  this  first  course  of  lectures  has  been  delivered  here  in 
Washington  have  certainly  been  ami>ly  justified;  and  while  the  Asso- 
ciation of  American  Agricultural  Colleges  and  Experiment  Stations  has 
already  taken  appropriate  action  in  regard  to  these  lectures,  it  seems 
to  me  that  it  would  be  a  mistake  for  the  gathering  this  evening 
to  disperse  without  broadening  the  recognition  of  the  lectures  and  of 
the  services  of  the  lecturer  himself;  and  so,  as  a  resident  of  this  vicinity 
and  as  a  member  of  the  general  local  committee  representing  these 
affiliated  societies,  on  their  behalf,  and  1  think  1  may  add  on  behalf  of 
the  residents  of  Washington  and  vicinity,  who  have  also  contributed 
to  the  audiences,  I  beg  leave  to  move  that  the  thanks  of  those  repre- 
sented by  the  audiences  gathered  here  night  after  night  be  again 
extended  to  Sir  JohnBennetLawes  and  to  his  most  faitlifol  and  accom- 
l>lished  representative,  Mr.E.Warington,for  the  lectures  here  delivered, 
audi  move  that  the  vote  upon  this  motion  be  now  taken  and  by  rising. 

Mr.  Bbe  WEB.  I  second  the  motion,  and  in  doing  so  wish  to  most  heartily 
indorse  what  has  been  said.  Thirty-four  years  ago  I  left  Paris 
to  go  to  Ilarpenden  and  it  was  2  days  before  I  got  there.  Some  of 
the  experiments  detailed  here  had  then  been  going  on  for  some  time. 
The  patience,  accuracy,  and  care  which  have  marked  the  steps  there 
taken  have  been  such  that  to-day  the  success  of  Eothamsted  present.*? 
such  an  example  for  us  that  I  am  especially  happy  that  these  lectures 
should  have  been  delivered  where  so  many  who  are  connected  with 
experiment  stations  in  this  country  could  hear  them.  With  a  pressure 
behind  us  here  by  people  who  wish  immediate  results  and  in  the  hurry 
on  the  part  of  many  who  are  doing  the  work,  I  am  doubly  happy  that 
we  have  had  this  course  of  lectures,  representing  as  they  do  such  a 
long,  accurate,  and  careful  investigation. 

The  motion  was  unanimously  carried  by  a  rising  vote. 

At  9  p.  m.  the  convention  finally  adjourned. 
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SECTION  ON  AGRICULTURE. 


Morning  Session.  Thursday,  Arorsi  13,1891, 

The  meeting  was  called  to  order  at  9  a.  in.  by  Vice  Ohairman  Morrow. 

On  motion  of  Mr.  Lupton  topic  No.  10  on  the  program — What  should 
be  the  duties  of  the  station  agriculturist t — was  first  taken  up  for  dis- 
cussion. 

Mr.  Broun  stated  that  in  his  college  the  station  agriculturist  was  also 
professor  of  agriculture  and  that  a  part  of  his  work  was  the  (*onduct  ot' 
cooi^erative  field  experiments  which  were  being  carried  on  by  thirty  or 
forty  farmers  tliroughout  the  State. 

Mr.  IngersoU  thought  the  agriculturist  must  be  a  teacher,  an  inv<*sti- 
gator,  and  a  poi)ular  exi)onent. 

Mr.  Smith  asked  for  a  definite  outline  of  the  special  duties  of  the 
agriculturist. 

Mr.  Buckham  referred  to  the  fact  that  station  farms  are  expected  to 
be  in  some  degree  model  farms,  and  that  the  condu<»t  of  such  a  farm 
most  be  part  of  the  work  of  the  agriculturist.  He  referred  to  the  impor- 
tance of  the  station  agriculturist  coming  into  contact  with  the  best 
farmers  of  the  country,  and  the  necessity  for  a^curai^y  in  work  an<l  in 
expression,  as  farmers  are  qidck  to  detect  any  carelessness  in  these 
respects. 

The  Chairman  at  this  point  called  attention  to  the  fact  that  the  dis- 
cussion was  developing  three  principal  lines  of  duty  or  relationship 
which  should  be  considered,  (1)  duty  to  fellow  workers  an<l  director, 
(2)  duty  as  superintendent  of  mcwlel  farm,  (3)  duty  to  farmers  of  the 
State. 

Mr.  Roberts  believed  that  the  work  of  the  agriculturist  must  be 
largely  decided  by  circumstances,  and  statinl  that  the  agriculturist  of 
his  station  was  expected  to  i)erform  any  kind  of  work,  whether  in  the 
office  or  the  field,  that  might  be  required.  He  wished  to  emphasize  the 
lK)int  that  any  station  worker  should  be  willing  to  do  anything  that 
needs  to  be  done,  whether  it  happens  to  lie  in  his  specialty  or  not. 

Mr,  Curtis  believed  that  the  work  of  the  agriculturist  nnist  depend 
largely  upon  the  man  himself  and  his  special  tastes  and  aptitude. 

Mr.  Jordan  insisted  that  the  director  must  be  first  and  that  other 
workers  must  carry  out  his  policy. 
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Mr.  Porter  urged  the  importance  of  continuity  of  plan.  The  work 
should  be  so  organized  that  it  would  neither  be  stopped  nor  diverted 
from  its  course  by  changes  in  the  personnel  of  the  station  staif,  from 
director  down.  He  also  insisted  that  the  work  of  exi>erlmentation  was 
enough  for  one  man,  and  that  he  should  not  be  required  to  teach  also. 

Mr.  Alvord  suggested  that  the  governing  board  should  adjust  the 
work  to  the  personnel  of  the  station. 

Mr.  Armsby  insisted  that  the  director  should  be  the  autocrat  of  the 
station;  that  the  governing  board  shouhl  select  a  man  on  whom  they 
could  lay  this  responsibility,  and  that  then  he  should  have  the  widest 
liberty  in  the  choice  and  direction  of  associates.  He  believed  that  a 
wise  director  in  selecting  his  associates  would  assign  different  lines  of 
work  to  men  who  had  made  special  study  of  those  lines,  and  then  gi\ing 
them  the  widest  liberty  consistent  with  a  proper  coordination  of  the 
station's  work  as  a  whole. 

Mr.  Dabney  believed  that  many  stations  were  suffering  from  too 
much  organization.  There  were  too  many  committees  and  advisory 
councils — too  many  wheels  working  within  wheels. 

Mr.  Mills  urged  that  greater  attention  be  paid  to  cx)ntinuity  of  plan, 
and  that  greater  care  be  exercised  in  the  i^ublication  of  results,  as 
crudely  prepared  work  was  sure  to  be  eventually  detected  by  the 
fiirmer  and  to  react  against  the  station. 

Messrs.  Emery  and  Phelps  si)oke  from  the  standpoint  of  the  agricul 
turist,  and  urged  that  the  largest  liberty  in  details  consistent  with 
l>roper  coordination  of  work  be  accorded  to  him. 

Mr.  Plumb  believed  that  the  term  "agriculturist"  is  a  misnomer; 
that  the  work  now  covered  by  this  office  should  be  ftirther  s])ecialized, 
as  few  men  could  be  found  who  were  competent  to  do  the  best  work 
in  eaeh  of  the  fields  of  cereal  culture,  live-stock  husbandry,  and  dairying. 

Mr.  Lazenby  supported  this  view. 

Mr.  Armsby  thought  that  a  greater  specialization  of  stations  would 
be  found  necessary,  as  no  one  station  could  cover  the  entire  liehl  of 
agricultural  research  with  present  income. 

Mr.  Myers  suggested  that  the  duties  of  the  agriculturist  were  too  ill- 
defined,  but  as  most  stations  are  at  present  organized  the  agriculturist 
must  help  everywhere. 

A  number  of  delegates  having  come  indurijig  the  discussion,  it  was 
now  proposed  to  take  uj)  the  program.  The  first  topic  was  indefinitely 
postponed.  Topic  2  was  postponed  until  Mr.  Gulley  should  arrive,  it 
being  understood  that  he  was  on  the  way.  Topic  3  was  assigned  for 
the  first  discussion  of  the  afternoon  session.  Toi)ic  11  was  i)osti)oned 
until  the  following  week,  as  Mr.  Hilgard  had  written  that  he  would  be 
present  then.  On  motion  of  Mr.  Phelps,  tojuc  7  was  taken  up  and 
opened  by  Mr.  Whitney  in  the  following  paper: 
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Soil  Features  that  Should  be  Recognized  in  all  Plat  Work. 

When  a  boy  on  the  farm  I  used  to  hear,  and  read  in  the  a^icoltural  journals  a 
great  deal  about  the  raising  of  wheat  and  clover,  the  value  of  grasses  and  stock  for 
the  farm,  and  the  improvement  of  soils  by  manures  and  cultivation.  The  soil  of 
the  farm  where  I  lived  was  a  light,  sandy  loam,  near  a  rivery  well  suited  to  peaches, 
melons,  and  truck,  but  quite  unsuited  to  the  crops  first  named.  Not  knowing  that 
there  were  different  kinds  of  soils,  I  was  distressed  that  these  crops  could  not  be 
grown,  perplexed  at  the  conflicting  advice  as  to  how  to  grow  them,  and  distressed 
when  the  most  approved  methods  did  not  succeed  in  making  them  grow.  Even 
when  I  noticed  that  my  jieighbors  who  raised  wheat  and  clover  had  stiff  clay  lands 
I  could  not  realize,  as  is  doubtless  the  case  with  many  to-day,  that  this  was  due  to 
the  difference  in  the  soils  alone;  that  I  could  not  hope  or  expect  to  profit  by  their 
experience,  or  raise  their  crops,  or  bring  the  light  soil  up  in  an  economic  manner  so 
as  to  compete  with  them  in  the  crops  they  grew.  It  took  me  still  longer  to  realize 
that  there  were  crops,  and  paying  crops,  to  which  these  soils  are  far  better  adapted 
than  are  the  stiff  lands.  Later  experience  and  research  have  confirmed  this  and  shown 
the  reason  for  it,  and  it  would  be  well  to  have  this  recognized  and  understood  by 
every  farmer  and  farmer's  son;  and  how  much  more  necessary  is  it  to  be  recognized 
by  one  who  carries  on  plat  experiments. 

It  must  be  recognized  that  soils  differ  in  texture  according  to  the  conditions  under 
which  they  were  formed;  that  this  difference  in  texture  varies  the  rate  with  which 
water  will  circulate  in  the  soil  and  the  rate  with  which  it  will  be  supplied  to  the 
plant  and  replace  loss  from  evaporation.  It  must  be  recognized  that  certain  crops 
are  well  adapted  to  certain  soils,  because  under  ordinary  meteorological  conditions 
the  soil  is  able  to  supply  soU  moisture  at  a  mean  rate  required  for  the  crop.  From 
ttie  texture  and  arrangement  the  soil  may  be  inclined  to  be  too  wet  or  too  dry  for 
the  best  development  of  other  crops,  and  to  sec.nre  such  development  manure  must 
be  used  for  the  soil  and  not  for  the  crop.  If  the  results  of  the  work  are  to  be  of  gen- 
eral interest  the  soil  selected  should  represent  fairly  well  a  considerable  area,  and  if 
possible  the  texture  of  the  soU  be  shown  by  the  mechanical  analysis.  It  is  not  sufii- 
cient  to  describe  the  soil  as  a  ''dark  loam''  or  'Might  sand.''  Give  the  geological 
formation  to  which  it  belongs  as  carefully  as  possible,  and  such  other  information 
as  to  extent,  quality,  texture,  and  agricultural  character  as  may  enable  a  reader  to 
form  an  intelligent  idea  of  the  experiment  and  of  the  extent  and  value  of  the 
application  of  the  results.  I  have  seen  several  elaborate  investigations  laid  out  on 
land  which  was  afterwards  found  to  be  of  purely  local  extent.  The  selection  of 
representative  soil,  of  uniform  texture  and  fertility  throughout,  is  probably  tlie 
most  difficult,  as  it  is  certainly  of  the  first  importance,  in  plat  experiments.  Then 
it  must  be  recognized  that  it  is  not  the  plant  which  is  to  be  asked  whether  it  would 
like  potash,  or  lime,  or  nitrogen,  but  that  it  is  the  soil  which  needs  to  bo  change<1. 
For  the  evidence  of  irrigation  and  of  the  changing  seasons  leaves  no  doubt  that 
with  the  proper  water  supply  any  soil  will  be  well  adapted  to  any  crop.  I  have 
Hhown  elsewhere  the  remarkable  effect  fertilizers  have  on  the  rate  of  circulation  of 
water  in  the  soil.  We  need  go  only  a  step  farther  to  show  the  necessity  of  absolute 
uniformity  in  the  physical  treatment  of  the  soil. 

There  is  great  meaning  in  Wagner's  observation,  that  the  effect  of  a  footstep  on  his 
plats  can  be  seen  through  a  season's  growth.  The  compression  changes  the  struc- 
ture of  the  soil  and  changes  the  relation  to  water  and  to  plant  growth — an  end  which 
it  is  desired  to  reach  by  the  use  of  fertilizers  alone.  From  my  microscopic  work  and 
the  experience  in  working  with  soils  in  glass  tubes,  I  can  hardly  see  how  it  is  possible 
to  secure  uniform  physical  conditions  in  the  field,  for  in  glass  tubes  a  slight  difference 
in  treatment  may  give  results  out  of  all  proportion  to  the  difference  in  treatment.  The 
most  valuable  record  that  could  be  given  in  plat  experiments  would  be  a  record  of  the 
moisture  in  the  soil  of  several  plats  and  a  method  to  secure  such  a  record  is  much 
deeired. 
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Afternoon  Session,  Thursday  August  13, 1891. 
Mr.  TIciiry  of  Wisconsin  read  the  following  paper: 
Physical  Conditions  SrimorNDiNo  Animals  in  Expkrimkntax  Fkeding,  Espb- 

CIALLY  AS   ReLATIVK   TO   STAXLS  AND  MaNGKRS. 

In  discussing  this  subject  I  shan  hold  to  practices  and  ideas  as  they  have  crystal- 
lized from  actual  experience. 

In  feeding  steers  1  do  not  believe  in  the  practice,  quite  common  in  the  East,  of 
tying  up  each  animal  separately  nr  confining  them  in  stan^-hions,  since  it  is  uluuKst 
impossible  to  keep  steers  clean  that  are  thus  confined,  and  I  doubt  if  they  do  as  well 
as  if  given  more  freedom.  The  Western  farmer  long  ago  broke  away  from  this  cus- 
tom and  fouud  better  results  in  feeding  in  the  open  lot,  and  better  still  in  the  open 
shetl.  Were  I  feeding  in  Kentucky  or  Missouri  I  would  rather  use  a  woo<l  lot  for 
feeding  purjiosc^  than  most  of  the  stables  found  on  the  better  class  of  farms  in  the 
Northern  States. 

In  Wisconsin,  where  the  thermometer  sometimes  drops  to  30^  below  zero,  I  think 
a  small  lot  with  an  open  shed  on  one  side,  in  which  the  food  is  placed,  i>rovided 
with  some  litter,  proves  the  most  satisfactory  feeding  pen  that  can  be  devised.  Each 
steer  can  be  fed  separately,  but  all  run  together  at  all  other  times.  Of  course  rattle 
ki'pt  in  this  way  should  be  dehorned.  Experience  has  shown  that  there  is  no  more 
need  of  the  steei'^s  bringing  his  horns  into  the  feeding  pen  than  for  a  citizen  of  a  weU- 
regulat^  Christian  community  going  around  with  arms  and  dirk  knives.  A  bunch 
of  dehorned  steers  in  s  smaU  lot  with  a  covered  shed  at  one  sitle,  can  be  handled 
at  a  less  expense,  are  free  to  take  the  most  comfort  possible  without  worry 
from  any  source,  and  are  in  just  that  condition  that  will  permit  them  to  make  the 
best  possible  gains  from  the  food  consumed.  1  know  that  in  making  these  state- 
ments I  shall  traverse  the  ideas  of  some  of  the  Eastern  feeders,  who  may  rightfully 
claim  many  more  years  experience  than  I  have  had  in  the  matter,  but  I  believe  that 
the  feeders  in  the  great  c^rn  belt  of  the  West  understand  the  management  of  cattle 
far  better  thau  their  Eastern  brothers,  and  that  we  had  better  look  to  them  for 
advanced  methods  rather  than  to  the  Eastern  farmer. 

We  UHually  confine  sheep  in  bunches  of  five  each.  The  troughs  in  which  grain  is  fed 
should  have  the  bottom  board  not  less  than  10  inches  in  width  and  tiaring  sides  alnrnt 
2  inches  high.  The  grain  or  concentrated  food  should  be  spread  thinly  over  the 
surface  of  this  trough  so  that  the  animal  gathers  up  the  grain  with  its  lips,  getting 
but  a  small  amount  at  a  time,  which  tends  somewhat  towards  better  mastication. 
In  fattening  experiments  the  feeder  should  not  place  all  the  grain  in  the  trough  at 
once,  but  rather  a  little  at  a  time,  w^atching  the  way  the  animal  feeds.  As  the  sheep 
become  satisfied  they  fall  back  from  the  trough  one  by  one,  leaving  a  little  food 
uneaten,  which  should  bo  removed  at  once  from  the  trough  by  tipping  it  up  endwise, 
sliding  all  that  remains  back  into  a  bjisket.  If  this  fee<l  is  at  once  mixed  with  that 
in  the  feed  bin  the  animals  will  not  object  to  it  at  the  next  feeding  time.  As  soon  as 
the  sheep  are  through  feeding  the  trough  should  be  placed  out  of  the  way  so  that 
the  animals  can  not  get  their  feet  into  it  or  foul  it  before  the  next  feeding  time. 

The  genuine  shepherd  delights  to  stand  by  and  watch  his  sheep  eat  their  gmbit 
and  I  <lo  not  believe  his  work  should  press  so  much  as  to  prevent  him  doing  so,  for 
there  is  no  better  time  to  study  the  conditions  and  needs  of  his  animals  than  this. 
Where  sheep  aref  fed  care  must  be  taken  to  keep  the  temperature  down.  They  wdl 
stand  much  cold  and  thrive,  but  warm  quarters  are  sure  death  to  them.  We  have  a 
small  lot  back  of  each  pen,  and  in  fine  weather  they  are  allowed  to  run  in  this  yard 
for  exercise. 

In  our  hog  house  the  feeding  rooms  are  separate  from  the  sleeping  compartment*, 
and  the  hogs  are  only  allowed  to  come  into  them  at  feeding  time.     By  this  arrange- 
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ment  tbere  is  the  minimnm  of  unpleasant  odors  abont  the  feeding  trongh,  and  I 
believe  the  pigs  are  better  satisfied  with  their  food  than  when  the  trough  is  in  close 
proximity  to  their  sleeping  places. 

With  us  metal  troughs  are  too  good  conductors  of  heat  for  winter  use.  I  believe 
tbere  is  nothing  better  than  the  common  wooden  Y  trough,  made  by  spiking  a  2  by  10 
plank  at  right  angles  with  a  2  by  12  plank.  Over  such  a  trough  hangs  a  swing  door. 
There  is  no  place  where  food  can  spill  out  or  waste  except  at  the  ends  of  the  trough, 
and  there  need  be  little  or  no  loss  there  if  a  strip  is  nailed  so  as  to  close  the  crack 
and  prevent  food  dropping  down  where  the  pigs  can  not  reach  it. 

Only  in  winter  are  any  of  our  pigs  kept  in  or  near  the  hog  house.  Experience  has 
shown  us  that  the^e  is  no  better  place  for  swine  than  a  good  open  pasture  lot.  In 
this  pasture  lot  we  confiue  the  animals,  when  necessary,  in  pens  about  2  rods  squai-e, 
made  with  movable  fence  panels.  These  lots  are  arranged  on  each  side  of  a  nar- 
row lane,  which  is  closed  at  the  lower  end  by  scales  for  weighing  the  animals.  Over 
the  scales  is  a  temporary  shed  to  keep  off  rain.  In  each  lot  is  a  shed  to  protect  the 
animals  from  sun  and  rain.  At  the  entrance  to  the  lane  is  a  house  8  by  10  feet 
8(iuare,  in  which  feed  and  scales  for  weighing  it  are  kept.  Water  is  carri<'d  from 
the  hydrant  in  the  pasture  to  the  feeding  pens  by  barrels  on  -wheels.  A  group  of 
five  or  six  auimals  are  kept  in  each  pen. 

I  believe  that  in  all  feeding  experiments  we  should  feeil  each  animal  by  itnt-lf. 
We  have  adoptetl  this  practice  with  pigs  and  cows,  and  I  hope  to  follow  it  up  with 
other  animals  in  the  future.  With  pigs  the  matter  is  very  simple.  lu  each  lot  nex  t  to 
the  uarrow  lane  above  mentioned,  is  a  system  of  stalls  made  of  light  fencing  4  inches 
wide  and  6  feet  long.  In  the  front  of  these  stalls  runs  a  trough,  divided  so  as  to  hold 
the  feed  for  each  pig  separately.  At  the  rear  is  a  sliding  door.  The  feeder  places 
each  hog's  portion  in  the  proper  trough,  then  opens  the  doors  into  the  stalls,  letting 
one  pig  into  each.  After  feeding,  the  pigs  are  let  out  and  have  the  lot  in  common. 
Kveu  hogs  are  gregarious  animals,  and  I  believe  as  far  as  possible  they  should  run 
together  in  groups. 

As  »oon  as  the  lots  become  foul,  which  is  usually  in  about  3  weeks,  everything 
is  moved  to  fresh  sod.  A  wagon  load  of  coal  ashes  is  distributed  in  the  lots  each 
time  we  move,  and  it  is  surprising  to  see  how  eager  the  animals  ai-p  for  it.  We  have 
followed  this  system  long  enough  now.  to  warrant  the  assertion  that  it  is  a  good  one. 

In  arranging  the  buildings  in  which  experimental  animals  are  kept,  1  believe  much 
attention  should  be  given  to  the  exposure.  While  we  have  cold  winters  in  Wiscon- 
sin,there  are  a  surprising  number  of  bright,  sunny  days  when  the  rays  of  sunlight 
afford  much  warmth  if  only  the  cold  air  can  be  kept  out  and  the  sunlight  be  allowed 
to  pour  in  through  windows.  We  now  plan  our  buildings  to  run  east  and  west,  with 
the  feeding  alley  on  the  north  side  and  the  experimental  pens  on  the  south  side  of 
the  building,  with  low  windows  which  will  allow  the  winter's  sun  to  pour  in  its  full 
strength  and  strike  the  animal  whether  standing  or  lying.  The  windows  should  be 
hung  with  hinges  or  made  to  slide  and  should  be  protected  from  breakage  by  the 
animals  on  the  inside  with  quarter  inch  iron  rods  and  on  the  outside  by  heavy  wire 
netting.  In  experiments  where  some  of  the  animals  are  on  the  north  side  of  the 
building  and  others  on  the  south  side  in  the  sunshine,  I  do  not  believe  the  couditions 
of  the  test  are  equal. 

In  closing  I  desire  to  enter  an  earnest  plea  for  a  more  careful  study  of  suitable 
environments  and  intelligent  attendance  upon  all  animals  in  our  charge  for  experi- 
mental purposes.  W©  have  approached  the  exceedingly  difficult  problem  of  animal 
experimentation  from  the  chemical  side,  and  our  solicitude  for  accuracy  and  the 
study  of  better  methods  of  laboratory  work  has,  I  fear,  often  prevented  us  from 
projwrly  appreciating  the  physical  difficulties  of  the  problem.  Do  we  not  altogether 
too  much  regard  our  animals  as  retorts  or  stills  into  which  certain  feed  substances 
may  bo  placed  and  out  of  which  certain  things  must  come  with  th<»  same  exactness 
and  definiteness  as  in  the  chemical  combinations  of  the  laboratory?  In  arrjing- 
ing  feeding  experiments  we  begin  the  list  of  expenses  with  the  salaries  of  tho 
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cLemist  and  laboratory  aasistanlH  ami  the  cost  of  the  paraphernalia  of  the  laboratory, 
and  by  the  tinje  we  have  come  down  to  the  items  of  the  animals  to  be  experimented 
on,  the  attendants,  and  the  barn  equipments  our  resources  are  apt  to  be  fto  exhausted 
that  but  meager  facilities  and  second-rate  conditions  are  possible.  If  I  can  have 
but  one  side  well  equipjied,  give  me  the  best  of  barns,  stock,  and  food,  and  the  most 
skillful  observing  attendants,  and  let  the  chemists  be  more  poorly  paid,  let  the  labo- 
ratory be  smaller  and  have  less  apparatus. 

I  believe  we  should  take  especial  care  in  selecting  the  man  to  whom  we  intrust 
the  keep  of  the  animals  under  experimentation.  He  should  have  a  strong  love  for 
animals  of  the  class  he  is  dealing  with,  backed  up  by  just  as  much  experience  and 
tr.tining  as  possible.  The  best  men,  judging  from  our  limited  experience,  come  to 
us  with  a  natural  love  of  animal  life,  and  will  be  trained  by  us  at  the  station.  The 
work  is  so  peculiar  and  so  different  from  ordinary  stock  management  that  I  tliink 
wo  will  not  tind  our  help  satisfactory  when  brought  from  the  ordinary  large  stock 
farm.  For  example,  I  have  had  two  Scotchmen,  highly  recommended  as  shepherds, 
both  faithful  and  well-meaning,  but  they  could  not  comprehend  or  did  not  have 
patience  to  properly  carry  on  experimental  work.  Aft«r  dropping  these  we  took  up  a 
German,  who  had  no  other  qualifications  aside  from  good  habits,  good  judgment,  and 
a  strong  natural  love  for  animals,  coupled  with  a  willingness  to  do  as  directed  in  all 
matters.  With  these  qualifications  we  are  developing  him  into  a  first-class  shep- 
herd, and  in  a  year  or  two  more  we  will  have  a  splendid  man  for  a  most  difficult 
place. 

We  should  not  forget  accomodations  for  the  attendants.  There  should  be  in  each 
experimental  feeding  barn  a  comfortable  room,  so  equipped  that  the  attendant  ran 
remain  there  night  aft<»r  night  if  nece^ssary.  Nor  should  the  skilled  attendant  be  over- 
worked. No  man  on  the  station  farm  carries  more  responsibility,  and  ixq)on8ibility 
if  well  carried  calls  for  a  reasonable  amount  of  time  in  which  to  accomplish  the 
rc(iuired  work.  These  men  must  observe  all  details  carefully  and  often  act  quickly. 
If  they  are  in  one  eternal  grind  they  can  not  do  so. 

Kach  animal  under  experimentation  in  a  feeding  trial  should  be  in  just  that  c<)n- 
dition  as  to  surroundings  as  will  conduce  to  the  most  favorable  results.  We  must 
not  hold  to  the  ideU  that  these  creatures  are  piissivo  and  plastic  in  our  hands;  their 
natures  and  instincts  are  the  results  of  ages  of  environment  and  keep,  and  it  is  per- 
fectly useless  to  attempt  to  bring  them  to  our  ideas  of  how  to  livo  and  what  to  eat 
in  a  short  lifetime. 

I  would  not  belittle  the  chemist's  side  of  our  live-stock  investigations,  but  I  plead 
for  the  uplifting  of  the  physical  side  of  animal  experimentation  until  it  is  placed  on 
that  high  plain  of  intelligent  recognition  of  the  needs  and  conditions  of  each  crea- 
ture experimented  on.  Only  when  this  has  been  accomplished  can  our  feeding  trials 
give  results  that  will  stand  the  test  of  time. 

Mr.  Gulley  of  Arizona  presented  the  following  paper: 

Thk  Number  of  Anlmai^*  to  be  Used  in  Feeding  Experiments. 

The  number  of  animals  that  should  be  used  in  a  feeding  experiment  t-o  secure 
data  that  may  be  useful  and  approximately  reliable,  is  not  easily  determined.  It  is 
somewhat  akin  to  the  question  of  large  vs.  small  plats  in  tield  test«  with  plant*, 
and  feeding  for  gain  in  weight  or  production  of  milk  is  perhaps  more  complicated 
than  feeding  for  simple  maintenance.  We  are,  in  fact,  attempting  to  secure  a  scien- 
tific solution  of  a  problem  with  several  factors  unknown,  and  at  least  one  insolvable 
individual  variation. 

Mr.  Webster  when  asked  if  he  could  not  take  any  good  Jersey  cow  and  by  judi- 
cious feeding  secure  the  yield  attained  by  several  of  his  noted  animals,  is  said  to 
have  replied,  "No,  I  have  handled  from  first  to  last  several  hundred  and  have  found 
but  one  of  each/^  mentioning  four  noted  cows. 
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There  is  reason  for  claiming  that  more  satisfactory  results  may  be  obtained  from 
small  rather  than  large  field  plats  in  testing  fertilizers,  varieties,  etc.,  on  the  score  of 
greater  accunicy  in  work,  if  we  are  willing  to  admit  that  such  work  has  any  value 
more  than  to  verify  laboratory  tests  of  plants;  but  to  my  mind  it  is  taking  large 
'•hances  when  we  draw  conclusions  from  results  obtained  from  feeding  one,  two,  or 
even  three  animals. 

Without  citing  cases,  I  shall  simply  refer  to  feeding  tests  reported  from  this  coun- 
try and  from  abroad,  and  call  attention  to  the  wide  range  of  variation  between 
animals,  and  of  the  same  animal  at  different  times.  If  reports  of  the  entire  work  of 
feeding  animals  at  the  experiment  stations  in  this  country  were  compiled  and  an 
attempt  made  to  summarize  results,  we  would  have  a  mass  of  contradictory  conclu- 
sions, of  little  value  to  the  investigator  and  of  practically  no  benetit  to  the  economic 
fei'der.  Especially  is  this  true  of  tests  for  the  comparison  of  breeds,  made  with  one 
or  two  animals  of  each  breed.  To  a  considerable  extent  this  is  due  to  a  lack  of  facili- 
ties and  skill  in  conducting  the  work,  but  greater  than  all  to  my  mind  is  the  uncer- 
tainty of  the  individual  animals  used  in  the  tests. 

Before  going  further  I  desire  to  state  most  emphatically  that  I  disclaim  any  inten- 
tion of  criticising  the  work  of  my  colaborers.  I  believe  that  no  body  of  men  in  any 
country  have  ever  shown  more  diligence  and  desire  to  do  good  and  honest  work 
than  the  experiment  station  men  of  this  country  since  the  stations  were  established. 
We  have  had  many  difficulties  to  contend  with,  but  we  are  overcoming  them. 

I  would  make  the  minimum  number  of  animals  in  a  feeding  test  five,  and  con- 
sider this  preliminary  work,  to  be  followed  by  a  verification  test  with  a  minimum 
nnniber  of  ten,  and  then  if  it  is  an  cconouiic  feeding  test,  arrange  with  some  pra<'ti- 
cal  feeder  to  t4?4?t  the  results  obtained  on  a  still  larger  scale  under  some  supervision 
of  the  st^atitm,  with  regard  to  quantities,  weights,  and  other  details. 

Such  feeding  tests  as  I  have  suggested  call  for  large  equipment  in  plant  and  attend- 
ance, as  the  same  attention  must  be  given  to  each  animal  where  ten  are  used  as  with 
one.  This  brings  up  a  fundamental  question  which  we  must  gi-apple  with  and  deter- 
mine wisely,  if  as  a  body  we  propose  to  utilize  our  resources  to  the  best  a<l vantage. 
It  is  reporied  that  27  stations  are  studying  meteorology  and  climatic  conditions; 
31,  soil— investigations  of  its  geology,  physics,  chemistry,  tillage,  drainage,  and  fer- 
tilizers; 35,  analyses  of  homemade  commercial  fertilizers,  and  field  experiments 
with  fertilizers;  39,  methods  of  cultivation,  manuring,  and  rotation,  varieties 
adapted  to  different  localities  and  purposes,  and  chemical  composition  and  nutritive 
value ;  24,  composition  of  feeding  stuffs,  some  of  them  making  digestive  experiments ; 
17,  silos  and  silage;  24,  feeding  experiments  for  beef,  milk,  mutton,  and  pork,  or  dif- 
ferent methods  of  feeding;  18,  dairy  work  and  milk  investigations;  35,  to  a  greater 
or  less  extent,  horticnltnre ;  25,  injurious  insects;  15,  veterinary  work;  6,  sugar 
making. 

To  a  great  extent  one  station  is  the  duplicate  of  another  in  the  line  of  work 
adopted,  and  in  three  fonrths  of  the  stations  the  means  that  should  be  utilized  to 
investigate  one  question  are,  to  use  a  sporting  phrase.  '^ fired  out  of  a  big  smooth- 
bore gun  with  a  bell  muzzle." 

We,  as  members  of  this  Association,  are  not  responsilde  for  this  condition  of  things, 
but  we  shall  be  if  it  continues.  College  boards,  local  opinion,  the  demand  that  each 
industrial  interest  must  receive  attention,  in  short  the  necessity  of  gaining  popu- 
lar favor,  has  compelled  ns  to  spread  over  fields  too  large. 

As  training  schools  for  young  men  the  stations  deserve  great  credit,  but  looked  at 
simply  from  a  business  standpoint,  as  an  investment  by  the  country  for  investiga- 
tion, while  I  believe  we  have  returned  to  the  people  more  than  we  have  cost,  we 
hiive  not  carried  on  this  work  in  the  most  businesslike  way.  We  did  not  have  the 
men  to  start  with,  but  we  are  getting  them  now,  and  to  my  mind  the  time  has  come 
Tor  concentration  and  thorough  work. 
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I  have  lived  too  loug  in  the  vicinity  of  tlie  cotton  plant  to  ailvocate  a  general  con- 
trol of  the  line  of  work  of  the  Htations,  but  I  believe  the  time  has  come  when  slh  a 
btnly  we  should  use  our  inlluence  to  roncentrato  the  work  of  each  station. 

Ncbraskahas  stepped  to  the  front  by  ajjpropnatiug  $10,000  of  the  experiment  station 
funds  to  one  lino  of  work.  Suppose  that  four  stations  widely  separated  should  for 
4  years  expend  their  entire  resources  in  feeding  experiments:  Who  does  not  sup- 
pose that  mueh,  yes.  very  much,  more  would  be  aecouiplishe<l  than  in  the  twenty- 
four  stations,  where  probably,  taken  together,  an  equal  amount  is  expende«l  in  this 
workf    Will  not  the  same  ajiply  to  all  our  workf 

It  may  not  be  wise  to  expend  the  entire  energy  of  the  station  in  one  line,  but  we 
might  by  mutual  agreement  make  a  beginning  in  apporti<miug  the  work,  and  then 
to  have  each  station  expend  two  thirds  or  probably  three  fourths  of  its  means  in 
oue  or  at  uu)st  two  lines  of  work,  using  the  remainder  of  the  fund  for  such  special 
iuvestigation  as  may  seem  desirable. 

Without  this  concentration  feeding  exi)eriments  can  not,  to  my  mind,  bo  satisfjMj- 
torily  conducted  unless  our  means  are  increased. 

Mr.  Armsby  suggestol  that  the  fa<;tor  of  individuality  inigbt  in  some 
dej^ree  be  eliminated  by  studying  the  same  animals  first  through  a  periml 
of  feeding  on  a  fodder  having  a  wide  ratio,  and  then  on  one  having  a 
narrower  ratio. 

Mr.  Curtis  remarked  that  there  were  often  gi'eat  variations  in  the 
same  animal  on  the  same  food  at  different  periods. 

Mr.  Morrow  called  attention  to  the  faet  that  practical  feeders  got 
very  contradictory  results,  as  shown  by  the  records  of  the  fat  stock 
shows. 

In  the  general  discussion  the  danger  of  impracticable  work  wa^  illiis- 
tratcMl  by  reference  to  a  recently  published  series  of  experiments  in 
which  several  animals  were  killed  by  feeding  too  exclusively  on  cotton- 
seed meal. 

Mr.  Hickman  presented  the  plan  of  a  cow  stall  recently  constructed 
lit  liis  station,  which  led  to  a  general  discussion  on  the  subje<*t  of  stalls, 
floors,  mangers,  ties,  et<?.  The  Newton  tie  was  commended  by  several 
persons. 

On  motion  of  Mr.  Hunt,  topics  Nos.  5  and  8  were  assigned  to  the 
general  session  for  discussion. 

On  motion  of  Mr.  Henry  topic  12  was  made  the  topic  for  discussion 
in  this  section  on  Friday. 

MoRNiNa  Session,  Friday,  Aitgust  14,  1891. 

Mr.  Ingersoll  opened  the  discussion  on  topic  12,  Variety  testing  in 
cereals,  how  can  it  be  rendered  more  decisive?  In  this  work  the 
question  must  be  studied  from  the  standpoint  (1)  of  the  farmer,  (2) 
of  the  miller,  and  (3)  of  the  baker  or  consumer.  This  was  illustrated 
by  the  history  of  the  Clawson  wheat  in  Michigan,  which  was  con- 
demned by  the  miller,  though  found  much  more  productive  than  the 
ordinary  sorts  by  the  farmer.  Kext  must  be  considered  climatic  condi- 
tions and  soil  variations.  A  variety  may  be  suited  to  one  climate  but 
not  to  another  and  its  adaptability  can  only  be  decided  after  a  test  of 
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several  years.  To  eliminate  the  diBtnrbance  from  variations  in  soil,  a 
preliminary  stndy  of  the  soil  under  one  variety  was  recommended,  as 
also  the  duplication  of  the  work  on  soils  of  entirely  different  character 
and  over  a  series  of  years.  It  was  especially  urged  that  great  care 
should  be  exercised  in  interpreting  results. 
Mr.  Hickman  presented  the  following  paper: 

Vabibty  Testing  in  Cereals,  How  Can  it  be  Rendered  More  Decisive? 

Variety  testing  of  the  cereals  was  discussed  at  our  last  annual  meeting  at  Cham- 
paign, niinoiSy  more  particularly  in  reference  to  the  advisability  of  stations  making 
this  a  prominent  line  of  their  work.  Since  it  seems  to  be  pretty  generaUy  decided 
that  this  work  is  a  legitimate  part  of  the  station  work,  the  next  point  to  be  discussed 
is  the  subject  of  this  paper,  namely,  How  can  it  be  rendered  more  decisive  f 

As  the  amateur  takes  up  this  work  he  is  sure  to  be  disappointed  in  results  because 
of  a  failure  on  his  part  to  make  a  proper  selection  of  soil  upon  which  to  do  the  work. 
The  first  point,  then,  that  I  would  make  as  essential  to  more  decisive  results  is  that 
the  selection  of  the  soil  should  be  made  with  the  utmost  care.  This  can  not  be  done 
by  a  mere  superficial  survey  before  and  after  the  land  is  plowed,  but  can  be  best 
done  by  taking  a  pick  and  shovel  and  digging  holes  to  a  depth  of  5  or  6  feet  at  some 
three  or  four  places  in  each  and  every  acre  used  for  a  variety  test.  The  purpose  of 
these  soundings  is  to  define  the  depth  of  surface  soil  and  to  find  the  conditions  of  the 
nibsoil— whether  its  composition  is  substantiaUy  the  same  throughout,  and  also  to 
determine  if  the  natural  drainage  of  the  land  is  regular  and  uniform. 

If  this  first  condition  is  overlooked  our  work  in  variety  testing  will  be  not  only  a 
decided  failure,  but  the  results  will  be  wholly  misleading.  Should  we  find  the  nat- 
ural fertility  of  the  soil  uniform  and  the  variations  in  elevation  only  slight,  the  next 
point  to  be  carefully  considered  is  the  drainage.  Slight  elevations  and  depressions 
may  cause  constant  annoyances,  but  if  the  land  is  not  by  nature  weU  drained,  these 
annoyances  will  be  multiplied  tenfold.  Therefore  it  is  essential  that  systematic 
drainage  be  made  a  part  of  the  preparaticm  of  land  intended  for  the  most  decisive 
results  in  variety  testing. 

Having  decided  upon  uniform  soil  and  systematic  drainage,  the  third  point  is  to 
make  the  preparation  of  the  land  the  same  in  all  respects,  plowing  to  a  uniform 
depth,  and  all  as  near  the  same  date  as  possible.  Harrowing,  rolling,  etc.,  should  be 
done  with  marked  regularity. 

The  fourth  point  to  be  made  is  regularity  in  seeding,  and  this  must  be  done  by 
carefhUy  grading  the  seed  used.  With  wheat  this  can  be  rapidly  and  well  done  with 
a  fuming  mill  such  as  the  Monarch,  which  will  give  three  grades  of  wheat,  the  first 
of  which  is  quite  uniform  in  size  of  the  berry.  This  insures  regularity  in  seeding, 
provided  a  good  grain  drill  not  too  much  worn  be  used. 

With  oats,  grains  of  uniform  size  and  weight  can  be  most  readily  gotten  by  running 
through  the  fanning  mill  with  a  regular  blast  of  wind  sufficient  to  blow  over  the 
lighter  grains.  With  com,  experiments  have  shown  that  it  is  not  so  essential  to  have 
the  grains  of  uniform  size.  Experiments  at  our  station  lasting  over  a  series  of  4 
years  have  not  indicated  any  decided  differences  in  yield  between  com  g^wn  ftom 
the  butts,  middles,  or  tips  of  ears.  Permit  me  to  say  here  that  I  am  not  aware  of 
any  experiments  being  conducted  that  will  prove  any  different  results  between  using 
large  and  small  grains  of  wheat,  oats,  barley,  and  other  cereals,  but  until  such 
experiments  have  been  made  the  use  of  seed  of  uniform  size  is  safer.  If  for  no  other 
reason  it  will  insure  regularity  of  seeding,  and  this  is  a  very  essential  point  in 
variety  testing. 

Tb  conduct  these  variety  tests  in  a  single  locality  in  any  State  will  not  warrant 
the  experimenter  in  drawing  general  conclusions,  but  he  must  limit  his  deductions 
17211— No.  7 7 


98 

on  some  points  to  results  firom  that  partioolar  soil  apon  which  he  is  working. 
Then  to  make  our  variety  testing  more  deoisive  it  is  necessary  that  duplicate  tests 
be  made  upon  the  different  soils  of  the  State.  These  tests  should  be  conducted 
under  the  supervision  of  the  stations,  in  fact  by  one  trained  at  the  station  for  such 
work.  As  I  stated  in  my  paper  of  last  year,  I  believe  the  proper  way  to  do  this  is 
for  the  stations  to  rent  8  or  10  acres  of  land,  in  as  many  different  parts  of  the 
State  as  the  case  may  warrant,  for  a  series  of  5  years,  with  an  option  of  a  further  lease 
of  5  years,  and  put  these  lands  under  the  direct  management  of  a  station  officer. 
At  the  end  of  the  first  5  years  he  may  be  able  to  decide  pretty  accurately  what 
varieties  are  best  adapted  to  certain  soils.  In  fact  not  only  would  the  experimenter 
be  able  to  decide  these  points,  but  farmers  having  the  data  before  them  showing 
the  results  of  the  different  varieties  upon  different  soils  for  such  a  series  of  years 
could  reduce  the  work  to  conclusions  for  themselves. 

The  mere  fact  of  difference  in  yield  from  different  varieties  can  not  be  attributed 
to  variations  of  soils  alone,  but  may  be  influenced  by  the  crop  preceding  the  one 
under  consideration.  It  is  therefore  necessary  that  a  system  of  rotation  be  con- 
ducted in  connection  with  the  variety  tests  in  any  locality. 

Location  may  have  much  to  do  with  the  diseases  to  which  the  cereals  are  subject. 
This  is  also  a  point  that  can  be  studied  only  when  the  varieties  are  widely  distrib- 
uted and  grown  under  varying  conditions  of  soil  and  rotation. 

To  illustrate  the  point  above  indicated,  namely,  the  variations  in  yield  from  dif- 
ferent treatment  of  the  soil,  I  may  say  that  in  a  piece  of  oats  grown  this  year  at  the 
Ohio  Station  there  was  a  difference  of  6  days  between  the  ripening  of  the  same 
variety  of  oats  on  plats  side  by  side,  one  having  been  in  com  last  year  and  the 
other  in  barley.  As  the  oats  are  not  threshed  yet  I  am  not  sure  that  it  will  make  any 
variation  in  yield,  but  the  point  of  difference  in  ripening  is  one  worthy  of  some  con- 
sideration. 

I  am  of  the  opinion  that  when  we  find  it  necessary  to  manure  our  lands  for  variety 
tests  it  should  be  done  with  a  manure  spreader,  because  in  this  way  it  can  be  done 
much  more  regularly  than  by  any  other  process. 

In  all  cases  our  plats  should  be  cut  to  a  line  at  the  ends,  either  in  the  fall  or 
spring,  and  never  left  until  harvest  and  then  squared  up  with  a  cradle,  because  this 
method  leaves  room  for  two  sources  of  error:  The  first  is,  we  can  not  cradle  to  a  line 
as  accurately  as  we  can  hoe,  and  the  second  may  creep  in  by  a  careless  hand  putting 
the  cradled  sheaves  in  with  the  main  plat.  • 

The  harvesting  of  the  grain  in  wheat,  oats,  rye,  barley,  etc,  is  a  very  laborious 
work,  and  this  can  be  rendered  more  decisive  only  by  the  strictest  personal  super- 
vision, trusting  only  to  the  coolest  heads  and  having  a  still  cooler  head  yourself  to 
oversee  the  work  done. 

Our  present  system  of  threshing  and  calculating  results  may  be  sufficiently  accu- 
rate, but  if  some  one  of  our  agriculturists  would  turn  his  attention  to  inventions  and 
get  up  a  threeher  that  would  do  oar  work  with  less  labor  it  would  be  a  lasting  ben- 
efit to  the  cause. 

There  are  some  perplexing  things  in  variety  testing  and  there  are  some  problems 
which  I  have  not  been  able  to  ciph<»r  out. 

One  of  these  is :  How  shall  we  obviate  in  our  plats  longer  straw  and  stronger 
growth  on  the  edges  than  in  the  interior  f 

Sumnuiry, — Variety  testing  may  be  made  more  decisive — 

(1)  By  selecting  uniform  soil. 

(2)  By  systematic  drainage. 

(3)  By  careful,  thorough,  and  uniform  preparation  of  the  soil. 

(4)  By  testing  on  the  different  soils  of  the  State  and  comparing  results. 

(5)  By  systematic  rotation. 

(6)  By  grading  the  seed  used.  « 

(7)  By  making  the  outlines  of  our  plats  strictly  accurate. 
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(8)  By  the  most  careful  and  painstaking  personal  superyision,  guarding  against 
every  possible  point  of  error ;  and  finally  in  making  np  data  for  publication  by  not 
trusting  too  much  to  the  accuracy  of  a  helper  nor  to  yourself.  Time  spent  in 
duplicating  calculations  and  deductions  is  time  well  spent. 

The  Fouling  of  Mr.  Hickman's  paper  was  followed  by  a  discussion  on 
points  of  detail.  Attention  was  called  to  a  small  threshing  machine  in 
nse  at  Guelph^  Ontario,  in  which  the  under  part  of  the  cylinder  is  hinged 
in  such  a  manner  that  it  can  be  opened  for  the  more  thorough  cleaning 
out  of  the  machine.  Several  gentlemen  recommended  the  so-caUed 
"ground-hog"  machine  for  threshing^  while  others  preferred  small  sep- 
arators. 

The  effect  of  the  dividing  spaces  between  plats  on  the  outside  rows 
was  discussed.  Mr.  Blount  had  noticed  that  their  effect  is  greater  on 
plats  running  east  and  west  than  on  those  running  north  and  south. 
He  also  stated  that  the  largest  grains  of  wheat  are  found  not  on  the 
main  stalks,  but  on  tillers. 

Assistant  Secretary  Willits  was  present  during  this  session,  and 
stated  that  it  was  expected  that  a  very  large  number  of  varieties  of 
wheat  would  be  exhibited  by  the  Department  at  the  World's  Columbian 
Exposition,  and  requested  the  section  to  appoint  a  committee  of  experts 
from  their  number  to  assist  in  identifying  varieties  in  that  exhibit. 

On  motion  of  Mr.  Henry  the  section  resolved  to  appoint  such  a  com- 
mittee at  a  future  session. 

The  section  then  adjourned  until  9:30  a.  m.  on  Saturday. 

MoBNiNa  Session,  Saturday,  August  16,  1891. 

On  reassembling  the  section  proceeded  to  the  election  of  officers  for 
tiie  ensuing  year,  with  the  result  that  0.  L.  IngersoU  of  Nebraska 
*  was  chosen  chairman,  O.  W.  Curtis  of  Texas  vice  chairman,  and  T. 
F.  Hunt  of  Pennsylvania  secretary. 

Mr.  Morrow  called  the  President  elect  to  the  chair  and  presented  the 
following  resolution,  which  was  unanimously  adopted: 

BeBolvedy  That  the  secretary  of  this  section  he  instructed  to  convey  to  Chairman 
C.  8.  Plumb  the  appreciation  of  the  members  of  the  section  of  his  services  in  prepar- 
ing for  this  meeting,  and  their  regret  for  the  indisposition  which  has  prevented  him 
from  taking  part  in  its  deliberations. 

The  Acting  Chairman  named  the  following  gentlemen  as  members  of 
theconference  committee  on  wheat  nomenclature,  requested  by  Assistant 
Secretary  Willits,  subject  to  ratification  by  the  general  session :  Messrs. 
Hunt  of  Pennsylvania,  Boberts  of  New  York,  Vanderford  of  Tennessee, 
Plumb  of  Indiana,  and  Gulley  of  Arizona. 

The  section  then  proceeded  to  the  discussion  of  the  first  topic  on  the 
program.  How  may  fiber  plants  be  studied  to  best  advantage!  M  . 
Smith  of  Minnesota  opening  the  discussion.  Mr.  Smith  stated  that  the 
fiber  of  flax  deteriorates  unless  fresh  seed  be  frequently  imported,  and 
that  experiments  were  in  progress  at  his  station  with  the  object  of 
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determining  the  be8t  thickness  of  heeding,  methods  of  cnltare,  canses 
of  disease,  etc.  He  believed  that  the  manufacture  of  flax  must  be 
developed  simultaneously  with  its  culture  if  any  advance  is  to  be  made. 

Mr.  Smith  was  followed  by  a  general  discussion  conceniing  present 
methods  of  cultivating,  harvesting,  and  threshing  flax  and  other  tiber 
plants. 

Messrs.  Curtis  and  GuUey  stated  that  a  company  now  organized 
in  San  Francisco  sells  machines  for  decorticating  ramie,  taking  a 
mortgage  on  the  crop  for  the  price  of  the  machine. 

Mr.  Smith  stated  that  a  flax-pulling  machine  is  working  successfully 
in  Minnesota. 

Miss  Charlotte  Smith,  president  of  the  Woman's  National  Industrial 
League,  Washington,  D.  C,  appeared  before  the  section  and  requested 
statistical  information  relative  to  the  employment  of  women  in  agricul- 
ture. 

The  section  then  adjourned  until  Monday  at  9 :30  a.  m.,  at  which  hour 
it  adjourned  sine  die. 

C.  E.  Thobne, 

Secretary. 


SECTION  ON  BOTANY. 


MoENiNG  Session,  Thursday,  August  13,  1891. 

The  meeting  was  called  to  order  by  the  Chairman,  B.  D.  Halsted. 

Mr.  B.  Thaxter  being  absent,  Mr.  G.  F.  Atkinson  was  appointed  sec- 
retary |wo  tern. 

No  program  was  prepared,  and  the  Chairman,  on  motion  of  S.  M. 
Tracy,  called  upon  the  members  for  volunteer  papers. 

Mr.  Tracy  suggested  that  it  would  be  a  good  plan  to  discuss  the 
preparation  of  the  botanical  exhibit  for  the  World's  Columbian  Expo- 
sitioh.  He  stated  that  various  subjects  had  been  assigned  to  spe- 
cialists at  some  of  the  stations  and  it  would  be  well  for  workers  to 
call  upon  others  so  that  the  exhibit  of  each  might  represent  the  work 
of  the  stations  as  a  whole  and  not  the  individual  work  of  the  station. 
Station  workers  in  botany  would  confer  a  favor  by  suggesting  other 
liQCH  of  investigation  that  they  were  engaged  in  besides  those  already 
provided  for.  Each  should  estimate  the  amount  of  spac^e  their  exhibit 
would  be  likely  to  occupy.  The  Department  of  Agriculture  would 
probably  provide  uniform  labels  and  also,  probably,  uniform  size  and 
quality  of  sheets.  Botanists  have  shown  great  interest  in  undertaking 
the  work. 

An  informal  discussion  followed  as  to  the  proper  place  for  an  exhibi- 
tion of  fungicides  and  spraying  machinery.  The  general  sentiment 
seemed  to  be  in  favor  of  a  combined  exhibit  on  the  part  of  other  sec- 
tions so  as  to  prevent  needless  duplication. 

On  motion  of  Mr.  Tracy  the  following  resolution  was  passed : 

liesolredy  That  the  section  on  botany  call  the  att€>ution  of  the  various  heads  of  the 
entomological,  horticultural,  and  agricultural  sections  to  the  desirability  of  a  col- 
lective exhibit  of  fungicides,  insecticides,  and  spraying  machinery  in  a  single  alcove. 

Mr.  Alwood  made  some  remarks  upon  a  recent  severe  attaek  of 
a  fungous  disease  upon  apple  tree  leaves  in  Virginia.  Many  trees 
lost  from  50  to  75  per  cent  of  their  leaves,  and  the  growth  of  young  trees 
was  greatly  interfered  with.  It  has  increased  in  severity  during  the  last 
3  years.  He  exhibited  specimens  of  the  diseased  leaves,  and  stated 
that  he  had  not  yet  worked  out  the  life  history  of  the  fongus.  Experi- 
ment showed  that  the  disease  could  be  successfully  checked  by  appli- 
cation of  a  weak  solution  of  lime  and  bluestone  when  applied  to  the 
new  growth. 
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Mr.  Brewer  exhibited  an  English  walnut  and  a  nut  resembling  a 
bnttemnt.  The  gentleman  who  sent  them  to  Mr.  Brewer  several  years 
ago  planted  some  English  walnuts.  One  of  the  trees  which  grew 
where  the  seed  was  planted  bears  fruit  resembling  the  butternut, 
while  all  the  others  bear  English  walnuts.  The  question  arose  as  to 
whether  or  not  it  was  a  cross.  In  the  discussion  which  followed  it  was 
suggested  that  perhaps  the  appearance  of  the  butternut  tree  was  acci- 
dental. 

Mr.  Oarman  presented  through  the  Chairman  a  paper  on  A  Bacterial 
Disease  of  Cabbages.  The  disease  was  characterized  by  a  rotting  of 
the  interior  of  the  cabbage  heads.  It  was  communicated  to  healthy 
cabbages  by  inoculation  from  the  diseased  ones.  The  author  concludes 
it  is  due  to  the  combined  action  of  two  different  germs,  and  that  hot 
weather  accompanied  by  a  high  degree  of  humidity  favors  its  develop- 
ment. 

Mr.  Alwood  stated  that  he  had  observed  the  same  disease  in  Vir- 
ginia. 

Mr.  Atkinson  spoke  of  a  similar  disease  in  turnips  in  Alabama. 

Mr.  Halsted  sx>oke  of  the  undesirability  of  planting  cabbageti  and 
turnips  in  succession  on  the  same  ground  when  they  were  affected  by 
Plasmodiophora  hrcLssicce^  and  suggested  that  it  might  be  equally  unde- 
sirable in  case  of  this  bacterial  disease. 

Mr.  Brunk  spoke  of  Cladosparium  fulvum  on  tomatoes  in  Maryland. 
He  had  treated  it  successfully  with  carbonate  of  copper  3  ounces,  car- 
bonate of  ammonia  1  pound,  and  water  50  gallons.  This  strength  does 
not  scald  the  fruit 

Mr.  Jones  asked  if  there  were  good  fungicides  other  than  Bordeaux 
mixture. 

Messrs.  Brunk  and  Alwood  spoke  of  the  effectiveness  of  a  weak  solu- 
tion of  the  Bordeaux  mixture — 2  pounds  of  copper  sulphate,  2J  pounds 
of  lime,  and  25  gaUons  of  water. 

In  the  general  discussion  which  followed  the  merits  and  demerits  of 
various  spraying  machines  were  discussed. 

Afternoon  Session,  Thursday,  August  13, 1891. 

The  meeting  was  called  to  order  at  2:30  p.  m. 

Mr.  Atkinson  presented  some  notes  on  diseases  of  the  cotton  plant, 
and  exhibited  several  colored  illustrations  of  the  various  diseases. 

Mr.  Brunk  spoke  of  the  use  of  the  stereopticon  in  illustrating  lectures 
before  meetings  of  farmers,  horticulturists,  etc. 

Mr.  Halsted  explained  the  use  by  himself  of  colored  charts  for  a 
similar  purpose. 

In  the  general  discussion  which  followed  the  feeling  seemed  to 
prevail  that  where  possible  the  subjects  should  be  illustrated  both  in 
bulletins  and  in  lectures,  and  that  colored  illustrations  wei^  superior 
to  plain  ones. 
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Mr.  Halst^d  described  the  method  employed  by  himself  in  studying 
spore  germination,  nsing  slides  with  concave  ground  centers. 

Mr.  Lazenby  suggested  the  use  of  common  salt  cellars'  in  place  of  the 
old  watch  glass.  They  are  on  the  same  principle  as  the  Sjrracuse  watch 
glass. 

Mr.  Alwood  presented  notes  on  the  Artificial  Pollination  of  Wheat. 
He  showed  the  varieties  of  wheat  artificially  pollinated  and  the  result- 
ant crosses^  and  described  in  detail  the  method  employed  in  the  experi- 
ments. 

Mr.  Crandall  exhibited  the  firuit  of  the  wild  service  berry  {Amelanchier 
alnifolia),  and  spoke  of  tests  being  made  to  determine  the  value  and 
possibility  of  its  domestication. 

Apteknoon  Session,  Friday,  August  14,  1891. 

The  section  was  called  to  order  at  2:30  p.  m.,  and  according  to 
adjournment  proceeded  to  election  of  officers  for  the  ensuing  year.  G. 
F.  Atkinson  of  Alabama  was  elected  chairman  and  L.  H.  Pammel  of 
Iowa  secretary. 

Mr.  Pammel  presented  notes  ui)on  a  Destructive  Disease  of  Cherries 
by  a  CUtdosporiuMj  probably  the  same  species  as  that  found  on  the  plum 
and  peach.    Damages  reached  25  per  cent 

An  informal  discussion  followed  upon  the  germination  of  seeds  of 
Vaccinium'j  and  ux>on  the  distribution  of  plants  as  governed  by  char- 
acter of  soil,  by  heat,  moisture,  etc. 

Mr.  Halsted  read  a  paper  entitled  Kotes  upon  Monilia  fructigena  and 
Spore  Germination.  The  cherry  fungus  was  collected  upon  excrescence 
of  plum  caused  by  Tapkrina  pnmi  in  Mississippi.  Inoculations  were 
made  upon  cherries  in  moist  chambers.  The  inoculations  were  sue- 
cessfiil  and  the  cherries  kept  for  checks  remained  sound.  Inoculations 
also  showed  that  the  fungus  would  grow  upon  green  and  ripe  tomatoes 
and  upon  various  other  vegetable  substances,  but  more  readily  upon 
cherries.  Experiments  were  made  to  test  the  germinating  power  of  the 
spores  in  presence  of  a  small  amount  of  metallic  copper.  A  thin  piece 
of  copper  foil  of  the  size  of  the  end  of  a  lead  pencil  was  placed  in  the 
water  in  the  ceU  culture.  The  spores  failed  to  germinate.  When  nutri- 
ent fluid  was  added  in  the  form  of  cherry  juice  they  would  germinate. 
The  action  of  fuugiddes  was  further  tested.  Ammoniacal  carbonate  of 
copper  compound  was  used  in  various  strengths,  beginning  with  tlie 
strongest,  i.  e.  3  ounces  carbonate  of  copper  to  1  quart  ammonia.  Spores 
were  killed  by  this;  also  by  the  half,  fifth,  and  twentieth  strength. 
Next,  1  part  of  the  fungicide  of  vineyard  strength  was  added  to  99  parts 
water.  Spores  would  not  germinate,  but  when  washed  with  pure  water 
several  times  they  would  germinate.  From  this  study  the  practic«il 
question  arises  whether  far  weaker  solutions  of  copi)er  sulphate  than 
now  used  would  be  equally  successfuL 
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Mr.  Atkinson  spoke  of  attempts  to  germinate  spfDres  of  Ceroospora 
gosfsypiij  Cooke,  in  a  Van  Tieghem  cell,  which  had  been  sterilized  by 
washing  with  a  one  tenth  per  cent  solution  of  mercuric  chloride.  Care 
was  taken  that  the  nutrient  agar-agar  on  the  cover  glass  did  not  come 
in  contact  with  any  part  of  the  cell  sterilized  by  the  mercuric  chloride. 
In  no  case  did  the  spores  germinate  when  the  cell  was  sterilized  by 
mercuric  chloride,  but  when  sterilized  by  heat  they  germinated  readily. 

Mr.  Stiirgis  of  Connecticut  spoke  of  similar  experiences  encountered 
by  him  when  making  cultures  of  lichens. 

The  section  ac^oumed  %ine  die. 

G.  F.  Atkinson, 
Secretary  pro  tern. 


SECTION  ON  COLLEGE  WORK. 


MoBNiNa  Session,  Thursday,  August  13,  1891. 

The  meeting  was  called  to  order  at  9:30  a.  m.,  the  section  organizing, 
in  the  absence  of  its  regular  ofticer8,by  the  appointment  of  W.  L.  Broun 
of  Alabama  as  chairman  and  H.  £.  Stockbridge  of  North  Dakota  as 
swretary. 

President  Alvord,  chairman  of  the  executive  committee  of  the  Asso- 
ciation, presented  a  letter  from  the  chairman  of  the  section.  President 
Athertoa  of  Pennsylvania,  proposing  two  topics  for  the  consideration 
of  the  section,  namely.  Waste  in  college  work,  and  To  what  extent  can 
manual  labor  be  advantageously  introduced  into  the  curriculum  of  laud 
grant  colleges  ?  Consideration  of  these  subjects  was  postponed,  and  by 
request  Pre.sideut  Alvord  made  a  statement  to  the  section  of  the  present 
status  of  the  Association  and  the  institutions  belonging  thereto,  with 
regard  to  the  Congressional  appropriations  under  the  Morrill  law,  par- 
ticularly the  third  or  $17,000  instaDment,  now  overdue. 

A  circular  letter  under  date  of  August  13,  signed  by  the  Commis- 
sioner of  Education,  was  presented  to  the  Association,  pertaining  to  the 
annual  reports  of  college  presidents  and  treasurers  called  for  by  the 
act  of  August  30, 1890,  and  due  on  or  before  September  1.  The  condi- 
tions adopted  by  the  Bureau  of  Education  as  governing  the  matter  and 
form  of  these  reports  gave  rise  to  an  animated  and  very  general  discus- 
sion, eliciting  the  fact  that  the  conditions  imposed,  particularly  those 
recjuiring  a  ''  detai]e<l  statement  of  the  amount  so  received  and  its 
disbursement,"  were  unanimously  believed  to  be  impracticable,  and  it 
was  thought  best  that  an  effort  be  made  towards  securing  a  different 
interpretation  of  the  law  from  the  Department  of  the  Interior.  It  was, 
therefore — 

Bf9olved,  That  a  committee  of  five  be  appointed  to  confer  with  the  Secretary  of  the* 
Interior  in  reference  to  the  payment  of  the  installment  nnpaid  and  now  due,  under 
the  act  of  Congress  approved  Angust  SO,  1890,  and  further  that  this  committee  be 
instructed  to  confer  with  the  Commiasioner  of  Education  concerning  the  revision  of 
the  circular  letter  of  this  date  (August  30,  1891),  issued  by  the  Bureau  of  Education 
to  the  presidents  and  treasurers  of  agricultural  colleges,  and  also  concern  log  forms 
for  the  reports  of  the  presidents  and  treasurers  of  these  institutions. 
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The  committee  apx>omted  in  accordance  with  this  resolution  consisted 
of  Messrs.  Alvord  of  Maryland^  Scott  of  Ohio,  Johnson  of  Wyoming, 
Bnckham  of  Vermont,  and  Porter  of  Missouri. 

The  section  then  adjourned  until  Friday  at  9  a.  m.  to  give  the  above 
committee  a  chance  to  confer  with  the  Department  of  the  Interior  and 
report. 

Morning  Session,  Friday,  August  14,  1891. 

The  section  convened  as  per  adjournment.  President  Alvord  of  the 
committee  made  a  report  of  progress,  narrating  the  result  of  the  inter- 
view of  the  committee  with  the  officers  of  the  Department  of  the 
Interior  and  the  Commissioner  of  Education,  whereby  the  information 
vas  obtained  that  the  papers  for  the  $17,000  payment  to  the  differ- 
ent institutions  named  as  beneficiaries  under  the  act  of  August 
30  had  been  drawn  and  were  retained  in  the  office  of  the  Secretary  of 
the  Interior,  and  that  the  assurance  of  the  Department  was  offered  that 
the  delay  in  the  payment  of  this  installment  in  no  way  emanated  from 
the  institutions  concerned,  but  resulted  wholly  from  technicalities  in  the 
Department  itself,  and  that  an  early  payment,  probably  during  the 
month  of  September,  was  certain. 

Following  the  report  of  this  committee  the  section  proceeded  to  the 
consideration  of  the  two  subjects  proposed  by  its  president.  By  vote, 
consideration  of  the  Arst  question.  Waste  in  college  work,  was  post- 
X>oned  for  1  year.  The  second  subject.  To  what  extent  may  manual 
labor  be  introduced  into  the  curriculum  of  land  grant  colleges  t  was 
then  called  for,  and  in  the  absence  of  Professor  Massey  of  North  Carolina 
the  paper  prepared  by  him  on  this  subject  was  read  by  his  colleague, 
Professor  Emery,  as  follows : 

Manual  Labor  in  Agricultural  Colleobs. 

Of  late  years  a  great  deal  haa  been  written  and  said  in  regard  to  manual  training, 
and  many  people  who  mean  well,  bat  who  have  not  studied  the  conditionB  nor  had 
any  experience  as  teachers,  imagine  that  instruction  in  a  college  of  agricnltore 
sbonld  be  apon  the  same  plan  as  that  of  a  mechanical  training  school.  They  mis- 
take an  agricultural  college  for  a  farm-training  school,  and  the  profession  of  agri- 
culture for  a  handicraft.  They  go  upon  the  hyx>othe8i8  that  to  be  a  skillful  farmer 
it  is  necessary  for  a  man  to  be  an  expert  farm  hand  in  all  the  farm  operations  where 
manual  dexterity  is  important.  £yen  if  this  were  the  case,  a  college  is  not  the  place 
to  acquire  this  dexterity. 

Prof.  L.  H.  Bailey  struck  the  keynote  in  a  recent  editorial  in  the  columns  of 
the  Ameri^n  Gardw,  when  he  said  that  a  student  should  be  prepared  for  college 
before  entering,  and  that  these  minor  operations  of  plowing,  handling  teams,  mow- 
'ing;  etc.,  should  be  acquired  before  the  student  comes  to  college.  The  attempt  to 
teach  these  things  at  an  agricultural  college  usually  amounts  to  a  complete  farce 
and  a  waste  of  time  which  could  be  more  profitably  devoted  to  matters  more  valua- 
ble to  the  student.  The  practice  at  some  colleges  of  making  field  labor  compulsory 
for  a  certain  number  of  hours  daily,  and  at  the  same  time  paying  the  students  for 
doing  it,  is  simply  an  acknowledgment  that  the  work  is  not  educational.  The  plain 
fact  is,  if  you  will  pardon  the  slang,  it  is  simply  done  for  •'buncombe,"  to  make  a 
show  of  doing  practical  work  to  be  seen  of  men,  and  thus  to  enable  the  college  to  get 
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ftppiopriations  ^m  the  kgislatore  to  pay  for  this  perfanctory  work,  and  enable 
Btndents  to  pay  their  board  in  an  institution  where  tuition  is  already  free.  It  is  in 
hct  pure  demagogy,  and  no  one  knows  it  better  than  the  fSacultiee  of  these  colleges 
if  they  speak  out  their  real  sentiments  on  the  subject. 

As  Professor  Bailey  says  in  the  editorial  referred  to,  the  manual  labor  necessary 
in  a  college  course  in  agriculture  and  horticulture  is  such  as  can  properly  come 
under  the  head  of  laboratory  work,  such  as  improved  methods  in  dairy  management 
and  the  manufacture  of  butter  and  cheese,  the  microscopic  and  chemical  work  in 
connection  with  these,  practice  in  veterinary  surgery,  the  management  of  plante 
under  glass,  their  hybridization  and  improvement,  those  operations  of  a  like  char- 
acter in  the  orchard  and  garden  in  which  manual  dexterity  and  scientific  skill  go 
together,  and  the  botanical  and  chemical  laboratories.  All  these  are  educational 
and  important,  but  to  have  a  band  of  students  spending  hours  daily  in  the  per- 
formance of  set  tasks  at  which  the  most  unintelligent  of  farm  laborers  will  always  be 
their  equal,  and  generally  their  superior,  is,  I  have  always  insisted,  a  wicked  waste 
of  time  and  public  money.  It  is  not  dignifying  labor,  as  so  many  insist,  but  a 
belittling  and  prostitution  of  mental  culture.  Men  say,  "  I  want  my  son  to  be  taught 
to  work."  Well,  if  your  son  has  not  been  taught  to  work  before  coming  to  college, 
he  lacks  the  industry  to  make  him  successful  as  a  student,  for  a  man  who  is  lazy  in 
one  kind  of  work  is  usually  lazy  all  the  way  through,  and  the  kind  of  work  neces- 
sary for  a  student  to  perform  requires  a  higher  degree  of  industry  than  that  which 
belongs  to  a  mere  "  hewer  of  wood  and  drawer  of  water." 

''But  you  will  educate  the  boys  away  from  the  farm."  This  is  just  what  the  hoe- 
ing, digging,  and  plowing  colleges  have  been  doing,  and  this  is  what  colleges  of 
real  practical  agriculture  will  put  a  stop  to.  Statistics  show  that  in  colleges 
thoroughly  equipped  for  their  work,  and  in  which  the  laboratory  methodsare  used 
and  the  minor  manual  operations  merely  incidental,  a  much  larger  proportion  of 
the  students  enter  agricultural  occupations  than  from  the  best  of  those  where  com- 
polsory  and  paid  manual  labor  is  the  rule.  Professor  Bailey  says:  "The  graduates 
from  the  Cornell  College  of  Agriculture,  and  they  are  as  many  as  from  any  bona  fide 
agricultural  school  in  the  country,  all  follow  agricultural  pursuits."  Ajid  yet  the 
compulsory  paid  manual  labor  system  has  no  place  at  Cornell.  I  do  not  want  it  to  be 
supposed  that  I  oppose  the  teaching  of  all  farm  operations  in  an  agricultural  college. 
They  should  be  taught,  but  no  further  than  they  are  educational  and  necessary  for  the 
proper  understanding  of  the  sul^ect  at  the  time  in  hand,  all  partaking  of  the  nature 
of  laboratory  work.  Nothing  further  than  this  should  be  attempted.  The  effort  to 
make  skillfril  farm  laborers  at  such  an  institution  will  necessarily  result  in  failure, 
lower  the  educational  standard  of  the  college,  and  as  a  consequence  turn  out  men 
with  a  narrow  and  incomplete  education. 

The  effort  in  some  places  to  give  this  purely  practical  character,  as  it  is  improperly 
called,  to  the  college,  has  already  resulted  in  a  narrowing  of  the  course  of  study, 
which  can  not  fail  to  result  in  a  lower  degree  of  education.  All  languages  except 
English  are  ignored,  particularly  the  ancient  languages.  This  is  contrary  to  the 
spirit  and  intent  of  the  organic  law  of  these  colleges,  in  fact  contrary  I  think  to  its 
I^in  letter.  The  dead  languages  are  used  so  largely  in  all  scientific  terminology 
that  a  student  who  is  totally  ignorant  of  Latin  and  Greek  is  fearfully  handicapped 
in  his  work,  and  can  never  make  the  same  progress  as  one  who  has  the  advantage 
of  a  knowledge  of  the  structure  of  those  languages;  and  if  he  proposes  to  keep  well 
abreast  with  modem  scientific  research,  a  knowledge  of  French  and  German  is  highly 
desirable.  But  with  his  afternoons  rigidly  devoted  to  the  perfunctory  performance 
of  the  tasks  which  belong  simply  to  the  ordinary  drudgery  of  the  farm,  he  has  no 
time  for  these;  while  he  is  out  **  dignifying  labor  "  he  is  cheating  his  mind  and  nar- 
rowing his  intellect. 

This  phrase,  "  dignity  of  labor,"  makes  me  lose  patience  with  those  who  are  con- 
tinually uttering  it  on  the  rostrum  and  writing  it  for  the  press.  Is  ordinary  Intel- 
ligent labor  the  only  labor  worth  *' dignifying!"    Is  there  no  labor  but  that  of 
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tbe  hands  f  Are  we  to  prostitute  intellectual  labor  in  Harder  to  get  it  down  to  tbe 
level  of  the  farm  handf  Ought  we  not  rather  to  ennoble  the  labor  of  the  hand  by 
making  it  a  necessary  agent  in  carrying  out  mutual  training— do  for  agriculture  on 
the  farm  what  the  laboratory  does  for  chemistry  f  Ennoble  labor  for  education's 
sake,  but  for  humanity's  sake  do  not  debase  education  for  labor's  sake. 

The  paper  was  listened  to  with  great  interest,  and  wa«  followed  by 
a  general  and  very  animated  discussion,  in  which,  while  the  gen- 
eral tone  of  the  paper  was  commended,  several  of  the  opinions  and 
statements  made  were  challenged,  among  the  statements  elicited  bemg 
one  showing  by  actual  analysis  that  the  purely  agricultural  colleges 
were  sending  34  per  cent  of  their  graduates  back  to  the  farm  as  actual 
practical  farmers,  and  that  doubtless  a  larger  percentage  of  the  gradu- 
ates of  these  institutions  followed  the  profession  for  which  the  institu- 
tions were  maintained  than  could  be  claimed  for  the  graduates  of  tbe 
professional  schools  of  any  other  calling.  At  the  close  of  the  discussion 
the  section  adjourned  to  Saturday  morning  at  9:30. 

MoBNiNa  Session,  Saturday,  August  15, 1891. 

The  section  was  called  to  order  by  the  Chairman  at  9:30  a.  m. 

President  Alvord  rendered  a  final  report  of  the  results  of  the  interview 
of  the  committee  with  the  officials  of  the  Department  of  the  Interior, 
embodying  a  tbrm  of  report  for  college  treasurei-s,  which  was  acceptable 
to  the  Department  and  adopted  by  the  section  as  theYorm  recommended 
for  use.  Mr.  Johnson  of  Wyoming,  as  a  subc/ommittee,  reported  the 
form  recommended  for  the  rei)orts  of  college  presidents. 

It  was  voted  that  the  section  recommend  to  the  general  session  of 
the  Association  that  a  committee  of  three  college  presidents  be  added 
to  the  standing  committee  of  the  Association  on  representation  of  the 
agricultural  colleges  and  experiment  stations  at  the  World's  Columbian 
Exposition. 

Mr.  Alvord  called  the  attention  of  the  section  to  the  ruling  of  the 
War  Department  respecting  the  detail  of  officers  as  instructors  in  laud 
grant  colleges. 

No  other  business  coming  before  the  section,  nominations  for  officers 
for  the  ensuing  year,  to  be  presented  to  the  general  session  of  the  Asso- 
ciation, were  made  as  follows :  E.  M.  Turner  of  West  Virginia,  chainnaD ; 
C.  H.  Pettee  of  New  Hampshire,  xiee  chairman;  H.  E.  Stockbridge  of 
North  Dakota,  secretary.  These  officers  were  by  vote  constituted  the 
executive  board  of  the  section,  which  then  adjourned  sine  die. 

H.  E.  Stockbridge, 

Secretary, 
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CONSTITUTION 

or  THB 

iSSOCUTION  OF  AMERICAN  AGRICULTURAL  COLLEGES  AND  EXPERIMENT  STATIONS. 


NAMB. 


This  Association  shall  be  called  The  Association  of  American  Agricoltural  Colleges 
and  Experimeut  Stations. 


OBJKCT. 

The  object  of  this  Association  shall  be  the  consideration  and  discussion  of  all  ques- 
tions pertaining  to  tlie  successful  progress  and  adiuinistration  of  the  colleges  and 
stations  included  in  the  Association,  and  to  secure  to  that  end  mutual  cooperation. 

IIRMBBBSUIP. 

(1)  Every  college  established  under  the  act  of  Congress  approved  July  2, 1862,  or 
receiving  the  benefits  of  the  act  of  Congress  approved  August  30,  1890,  and  every 
agricultural  experiment  station  established  under  State  or  Congressional  authority) 
the  Bureau  of  Education  of  the  Department  of  the  Interior,  the  Department  of  Agri- 
culture, and  the  Office  of  Experiment  Stations  of  the  last-named  Department,  shall 
be  eligible  to  membership  in  this  Association. 

(2)  Any  institntion  a  member  of  the  Association  in  full  standing  may  send  any 
number  of  delegates  to  the  meetings  of  the  Association,  but  one  shall  be  designated 
to  the  Association  as  the  regular  representative  and  voting  delegate.  The  same  dele- 
gate may  represent  both  a  college  and  a  station,  but  shall  cast  only  one  vote  in  gen- 
eral sessions.  Other  delegates  may  be  designated  by  any  institntion  to  represent  it 
in  specified  sections  of  the  Association,  but  such  delegates  shall  vote  only  in  such 
sections,  and  no  institution  shall  be  allowed  more  than  one  vote  in  any  sectional 
meeting. 

(3)  Delegates  from  other  institutions  engaged  in  educational  or  experimental  work 
in  the  Interest  of  agriculture  or  mechanic  arts  may,  by  a  minority  vote,  be  admitted 
to  conventions  of  the  Association,  with  all  privileges  except  the  right  to  vote. 

(4)  In  like  manner,  any  person  engaged  or  directly  interested  in  agriculture  or 
mechanic  arts,  who  shall  attend  any  convention  of  this  Association,  may  be  admitted 
to  similar  privileges. 

BECTIONS. 

(1)  The  Association  shall  be  organized  into  sections  upon  (1)  college  work;  (2) 
agriculture  and  chemistry;  (3)  horticulture  and  botany;  (4)  entomology;  (5)  me- 
chanic arts.  The  executive  committee  shall,  upon  the  request  of  any  ten  institu- 
tions represented  in  the  Association,  provide  for  the  organization  of  provisional 
sections  at  any  convention. 
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(2)  Each  section  shall  conduct  its  own  proceedings  and  shall  keep  record  of  the 
Hame,  and  present  a  synopsis  thereof  to  the  Association  at  the  close  of  every  conven- 
tion 'f  and  no  action  of  a  section,  by  resolution  or  otherwise,  shall  be  valid  until  the 
same  shall  have  been  ratified  by  the  Association  in  general  session. 

^MKETINQS. 

(1)  This  Association  shall  hold  at  least  one  meeting  in  every  calendar  year,  to  be 
designateil  as  the  annual  convention  of  the  Association.  Special  meetings  may  be 
held  at  other  times,  upon  the  call  of  the  executive  committee,  for  purposes  to  be 
specified  in  the  call. 

(2)  The  annual  convention  of  the  Association  shall  comprise  general  seseione  and 
meetings  of  tlie  sections,  and  provision  shall  be  made  therefor  in  the  program.  The 
section  meetings  may  be  simultaneous  or  otherwise,  at  the  discretion  of  the  execu- 
tive committee,  but  at  least  two  sections  of  the  Association,  to  be  designated  each 
year  by  the  executive  committee,  shall  present  iu  general  session  of  each  convention 
a  portion  of  the  subjects  coming  before  them. 

OFFICBR8. 

(1)  The  general  officers  of  this  Association  shall  be  a  president,  five  vice-presi- 
dents,  a  bibliog^pher,  and  a  secretary,  who  shall  also  be  treasurer.  The  president, 
junior  ex-president^  the  secretary,  and  four  persons  to  be  ehosen  by  the  Aseoeiation 
sliall  constitute  an  executive  conunittee,  which  shall  elect  its  own  chainnau. 

(2)  Each  section  shall,  by  ballot,  nominate  to  the  Association  in  general  session, 
for  its  action,  a  chairman  and  a  secretary  for  such  section. 

(3)  Officers  shall  be  chosen  by  ballot  at  the  annual  convention  of  the  Association, 
and  shall  hold  office  from  the  close  of  the  convention  at  which  they  are  elected  until 
their  successors  shall  be  chosen. 

(4)  Any  person  being  an  accredited  delegate  to  an  annual  meeting  of  the  Associa- 
tion, or  an  officer  of  an  institution  which  is  a  member  of  the  Association  in  full  stand- 
ing at  the  time  of  election,  shall  be  eligible  to  office. 

DUTIES  OF  OFFICERS. 

(1)  The  officers  of  the  Association  shall  perform  the  duties  which  usually  devolve 
upon  their  respective  office^. 

(2)  The  president-  shall  deliver  an  address  at  the  annual  convention  before  the 
Association  in  general  session. 

(3)  The  chairman  of  each  section  shall  make,  at  the  annual  eonventiou,  a  report 
to  the  Association  in  general  session  of  the  progress  during  the  preceding  year  of 
the  subject  or  subjects  appertaining  to  his  section,  and  such  reports  shall  not  occupy 
more  than  twenty  minutes  each. 

(4)  The  executive  committee  shall  determine  the  time  and  place  of  the  annual  con- 
ventions and  other  meetings  of  the  Association,  and  shall,  between  such  conventions 
and  meetings,  act  for  the  Association  iu  all  matters  of  business.  It  shall  issue  its 
call  for  the  annual  conventions  of  the  Association  not  less  than  sixty  days  befote 
the  date  on  which  they  are  to  be  held,  and  for  special  meetings,  not  less  than  ten 
days  before  such  dates.  It  shall  be  charged  with  the  general  arnuigement  and  con- 
duct of  all  meetings  called  by  it.  It  shall  designate  the  two  sections  to  present  in 
general  session  a  portion  ef  the  subjects  coming  before  them,  and  shall  give  notice 
thereof  to  the  chairmen  of  such  sections  at  least  ninety  days  prior  to  the  annual 
convention.  It  shall  provide  a  well-prepared  order  of  bnsiness  and  a  program  of 
exercises,  and  shall  make  a  seasonable  issue  of  said  pnigram.  Said  committee  may 
fill  any  vacancy  in  an  office  or  committee  of  the  Association  occurring  after  the 
adjournment  of  the  annual  convention,  such  appointee  to  serve  until  the  next  annual 
election. 


FINANCES. 

At  every  animal  convention,  the  Association,  in  general  session,  shall  provide  for 
obtain] ug  the  funds  necessary  for  its  legitimate  expenses,  and  may,  by  appropriate 
action,  caU  for  contributions  npon  the  several  institutions  eligilde  to  membership; 
and  no  institntlon  shall  be  entitled  to  representation  or  participation  in  the  )>enefits 
of  the  A88(»ciatiou  unless  such-  institution  shall  have  made  tlie  designated  coiitribn- 
tion  for  the  year  previous  to  tbat  in  and  for  which  such  question  of  privilege  shall 
arise,  or  shall  have  had  said  payment  remitted  by  the  unanimous  vote  of  the  execu- 
tive committee. 

▲MENDMRNTS. 

This  coustitntion  may  be  amended  at  any  regular  convention  of  the  A8Sociati<m 
by  a  two-thirds  vote  of  the  delegates  present,  if  the  number  constitute  a  qui inim : 
Provided,  That  notice  of  any  proposed  amendment,  togetlier  with  the  full  text 
thereof  and  the  name  of  the  mover,  shall  have  been  given  in  t)ie  call  for  the  conven- 
tion. Every  such  proposition  of  amendment  shall  be  suliject  to  modification  or 
amendment  in  the  same  maimer  as  other  propositions,  and  the  final  vote  on  the 
adoption  or  rejection  shall  be  taken  by  yeas  and  nays  of  the  institutions  then  and 
there  represented. 

KULE8  OF  ORDER. 

(1)  The  executive  committee  shall  be  charged  with  the  order  of  business,  subject 
to  special  action  of  the  convention,  and  this  committee  may  report  at  any  time. 

(2)  All  business  or  topics  proposed  for  discussion  and  all  resolutions  submitted  for 
consideration  of  the  convention  shall  be  read  and  then  referred,  without  debate,  to 
the  executive  committee,  to  be  assigned  positions  on  the  program. 

(3)  Speakers  invited  to  open  discussicms  shall  be  entitled  to  twenty  minutes  each. 

(4)  In  general  discussions  the  ten-minute  rule  shall  be  enforced. 

(»)  No  speaker  shall  be  recognized  a  second  time  on  any  one  subject  while  any 
delegate  who  has  not  spoken  thereon  desires  to  do  so. 

(G)  I'Jie  hours  of  meeting  and  adjournment  adopted  with  the  general  program 
shall  be  closely  observed,  unless  clianged  by  a  two- thirds  vote  of  delegates  present. 

(7)  The  presiding  officer  shall  enforce  the  parliamentary  rules  usual  in  such  assem- 
blies and  not  inconsistent  with  the  foregoing. 


OFFICERS  OF  THE  ASSOCIATION. 


ELECTED  AT  WASHINGTON,  D.  O^  AUGUST,  189U 

Prefident, 

W.  L.  Broun,  of  Alabama. 

Vtce-PreMidenU, 

C.  W.  Dabnicy,  jr.,  of  Tennessee;  H.  E.  Stockbridge,  of  North  Dakota ; 

J.  W.  NicuoL-soN^uf  Louisiana;  F.  E.  EMEKY,of  North  Carolina; 

W.  H.  Jordan,  of  Maine. 

Secretary  and  Treasurer, 

M.  A.  ScovELL,  of  Kentucky. 

Executive  Committee, 

The  Puksidknt;  the  Skcrbtary; 
H.  E.  Alvord,  of  Maryland ;  J.  A.  Mykks,  of  West  Virjfinia; 

H.  H.  GooDELL.  of  MassachuMetts;  W.  Frkau,  of  PeuuHylvauiu; 

A.  T.  Nealk,  of  Delaware. 

Chairmen  of  Sections, 

A^cultnre,    C.  L.  Inqersoll,   of   Ne-  College  Work,  E.  M.  Turner,  of  West 

braisk^;  Virginia; 

Botany,  Geo.  F.  Atkinson,  of  Alabama;  Entomology,  L.  Brunrr,  of  Nebraska ; 

Chemistry,  M.  A.  ScoVELi^  of  Kentucky ;  Horticulture,  E.  A.  Popknoe,  of  Kansas. 

Secretaries  of  Sections, 

Agriculture,  T.  F.  Hunt,  of  Peunsylva-  College  Work,  H.  E.   Stockbkidge,  of 

11  ia ;  North  Dakota ; 

Botany,  L.  H.  Pammel,  of  Iowa ;  Entomology,  F.  M.  Webster,  of  Ohio ; 

Chemistry,  H.  U.  Harrinoi-on,  of  Texas ;  Horticulture,  T.  L.  Bkunk,  of  Maryland. 


ELECTED  AT  NEW  ORLEANS,  LA.,  NOVEMBER,  189t. 

President, 

W.  A.  Henry,  of  Wisconsin. 

Vice-Presidents, 

W.  C.  Stubbs,  of  L«misiana;  J.  A.  Mykrs,  of  West  Virginia; 

E.  W.  UiLGARii,  of  California;  A.  Q.  Holladay,  of  North  Carolina; 

J.  F.  Hickman,  of  Ohio. 
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Seereiary  and  Trnuurwr, 

IL  A.  Sgovbll,  of  Kentuok/. 

Bibliograpker, 

8.  W.  Johnson^  of  Conneotloai. 

Exeeutive  Committee, 

The  President;  the  Junior  ex-Prksident;  the  Secretabt; 
H.  E.  Alvord,  of  the  District  of  Colum-     Jas.  Neilson,  of  New  Jersey; 

hia;  G.  W.  Dabnby,  jr.,  of  Tennesseo. 

H.  H.  GoODELL;  of  Massachusetts; 

Chairmen  ef  iSeeHone, 

Agricnl  tore  and  Chemistry,  W.  A.  Hknrt,  College  Work,  C.  W.  Dabnet,  jr.,  of 

of  Wisconsiu ;  Teuuessee ; 

B(»tany  and  Horticultiire,  F.  Lamson-  Entomology,  L.  Bruxer,  of  Nebraska; 

ScRiBNER,  of  Tennessee ;  Mechanic  Arts,  C.  W.  Hall,  of  Minnesota. 

Secreiariee  of  SeoUone, 

Agricultnre  and  Chemistry,  W.  C.  Latta,     College  Work,  M.  C.  Pernald,  of  Maine; 

of  Indiana; 
Botany  and  Hortiooltore,  £.  S.  Goff,  of    Entomology,  F.  M.  Webster,  of  Ohio; 

Wisconsin;  Median ic  Arts,  F.  P.  Anoeusok,  of  Ken. 

tuoky. 


LIST  OF  DELEGATES  AND  VISITORS  IN  ATTENDANCE 


Alabama: 

College:  W.  L.  Bronn,  president;  P.  H.  Hell,  professor  of  natural  history  and 
geology. 

Station  (Anbum):  A.  J. Bondnrant,  agriculturist;  N. T.  Lnpton,  ohemist. 

Canebrake  Station:  J. Hnggins,  trustee;  B.  M.  Duggar,  assistant  director. 
Arixona: 

Station:  P.  A.  Gulley,  director. 
Arkanw : 

College :  E.  H.  Murfee,  president. 
dASoniia: 

College:  B.  H.  Loughridge,  professor  of  geology  and  chemistry. 
Colorado: 

College:  L.  G.  Carpenter,  professor  of  physios  and  irrigation  engineering. 

Station :  W.  J.  Quick,  director. 
Connecticnt : 

State  Station :  S.  W.  Johnson,  director. 

Stom  Station:  C.  D.  Woods,  vice-director  and  chemist. 
Dalawara: 

Station:  A. T. Neale, director. 
Florida: 

Station :  J.  P.  De  Pass,  director. 
Qaorgia: 

College:  J.  B.  Hunnicutt,  professor  of  agricnitnro. 

Station:  B.  J.  Redding,  director;  Gustav  Speth,  horticulturist. 
Illinois: 

College:  G.  E.  Morrow,  professor  of  agriculture. 

Station :  G.  W.  McCluer,  assistant  horticulturist. 


College:  J.  H.  Smarty  president;  H.  A.  Huston,  professor  of  agricultural  chem- 
istry. 
Station :  C.  8.  Plumb,  director. 
Iowa: 

College:  H.  Osbom,  professor  of  zoology  and  entomology* 
Station:  L. H. Pammel,  botanist. 


College:  G.  T.  Fairchild,  president. 

Station :  C.  C.  Gkorgeson,  agriculturist* 
Kentucky: 

College :  J.  K.  Patterson,  president. 

Station :  M.  A.  Scoyell,  director. 
IfOniaiaiia: 

CbU^e  (Baton  Rouge) :  J.W.  Nicholson,  president;  B.  B.  Boss,  professor  of 
ehemistry  and  mineralogy;  H.  A.  Morgan,  professor  of  horticulture  and  ento- 

-logy.  j3 
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Lonifliana — Continned. 

College  (Soathom  Uniycrsity,  New  Orleans):  H.  A.  Hill,  president;  Y.  L. 
Roy, professor  of  chemistry;  W.  J. Nickerson,  principal  of  masic  department; 
J.M.  Henry,  professor  of  mathematics,  Latin  and  Greek;  H.  Jamleson,  pro- 
fessor of  agrioultnre. 

Station  (Andubon  Park,  New  Orleans) :  W.  C.  Stubbs,  director;  T.  P.  Hutch- 
inson, assistant  director;  J.T.Crawley,  chemist;  F.  H.  Bnmette, chemist;  R. 
T.  Bnrwell,  machinist;  J.  N.  Ronssell,  sngar-maker;  Lncien  Soniat,  trastee. 

Station  (Baton  Roage) :  D.  N.  Barrow,  assistant  director;  R.  E.  Blonin,  assist- 
ant chemist. 
Station  (Calhonn) :  J.  G.  Lee,  assistant  director. 

Tnlane  UniversUif:  W.  P.  Johnston,  president;  B.  V.  B.  Dixon,  professor  of 
metaphysics ;  J.  H.  Dillard,  professor  of  Latin ;  R.  Sharp,  professor  of  English ; 
J.  B.  Ficklen,  professor  of  history;  J.  H.  Deiler,  professor  of  German;  A.  For- 
tier,  professor  of  French;  J.  L.  Cross,  professor  of  mathematics;  B.  Ayres,  pro- 
fessor of  physics ;  J.  M.  Ordway,  professor  of  applied  chemistry ;  H.  B.  Orr,  pro- 
fessor of  biology;  W.  Woodward,  professor  of  Greek;  J.  W.  Pearce,  professor 
of  Anglo-Saxon;  C.  T.  Gill,  professor  of  Greek;  W.  J.  Cooper,  professor  of 
mechanical  engineering;  W.  Von  Phnl,  professor  of  physics;  T.  T.  Hall, 
mechanician ;  W.  O.  Rogers,  secretary ;  A.  D.  Hurt,  assistant  secretary  |  D.  8. 
Anderson,  instructor. 
Maine: 

College :  M.  C.  Fernald,  president. 
Station :  W.  M.  Munson,  horticulturist. 
Maryland: 

Station :  R.  H.  Miller,  director;  H.  J.  Patterson,  chemist. 
Masaaohnaetta: 

College:  H.  H.  Goodell,  president. 
Michigan: 

College:  O.  Clute,  president;  I.  H.  Butterfiold,  trustee;  H.  Chamberlain, 

tmstee. 
Station :  P.  M.  Harwood,  agriculturist. 
Bffinneaota: 

College:  C.  W.  Hall,  dean. 
Bfiaaiaaippi: 

College:  S.D.  Lee,  president;  T.  Butler,  professor  of  yeterinary  science;  A. 

B.  McKay,  professor  of  horticulture. 
Station :  8.  M.  Tracy,  director;  W.  L.  McGee,  assistant  director;  E.  R.  Lloyd, 

agriculturist;  H.  E.  Weed,  entomologist. 
Aloom  College:  J.  D.  Burrns,  professor  of  agriculture  and  mathomatica. 
Station  (Ocean  Springs) :  F.  S.  Earle,  superintendents 
Bfiaaonrl: 

College :  E.  D.  Porter,  dean. 
Nebraaka : 

CoUege:  C.  L.IngersoU,  dean. 
Nevada: 

Station :  N.  E.  Wilson,  chemist. 
New  Jeraey : 

College :  Austin  Scott,  president ;  B.  D.  Halsted,  professor  of  botany. 
Station :  James  Neilson,  acting  director. 
New  Hampshire : 

Station:  G.  H.  Whitcher,  director. 
New  Mezioo : 

College:  H.  Hadley,  president;  W.  L.  Rynerson,  trustee. 
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NowTork: 

College :  I.  P.  Roberts,  profeeaor  of  Agrioultorc. 

StaUon :  U.  H.  Wiug,  agriculturUt. 
North  Carolina : 

College:  A.  Q.  Holladay,  preeideot. 

Station  :  B.  W.  Kilgore,  assistaDt  chemist. 
North  Dakota : 

College:  W.  M.  Hays,  profesBor  of  agriciiltnro. 
Ohio: 

College:  R.  H.  Warder,  trustee ;  T.  F.  Hunt,  professor  of  afn^icnltnro. 

Station :  C.  £.  Thornc,  director;  J.  F.  Hickman,  agriculturist. 
Oklahoma: 

College:  J.  C.  Neal,  professor  of  natural  science. 
Pennaylvania : 

College:  G.  W.  Atherton,  president. 

Station :  H.  P.  Armsby,  director ;  W.  Frear,  vice  director  and  chemist* 
Rhode  Island: 

College:  J.  H.  Washburn,  president. 

Station:  C. O. Flagg, director. 
South  Carolina: 

Station:  J.  8.  Newman, rice  director  and  agriculturist. 
Tennessee: 

CoUege:  C.  W.  Dabney,  jr.,  president. 

Station :  F.  Lamson-Scribner,  director  and  botanist;  C.  F.  Vandorford^  assist- 
ant  director. 
Texas: 

College:  W. B. Cavitt, tmstee. 

Station :  G.  W.  Curtis,  director  and  agriculutrist. 
Utah: 

College :  J.  W.  Sanborn,  president. 
Vermont: 

Station:  W.  W. Cooke, director. 
Invest  Virginia:' 

Cniege :  E.  M.  Turner,  president. 

Station:  J.  A. Myers, director. 
.IVisoonain: 

College:  E.  8.  Goff,  professor  of  horticulture  and  economic  entomology ;  F.  H. 
King,  professor  of  agricultural  physics ;  H.  B.  Dale,  trustee. 

Station :  W.  A.  Henry,  director;  F.  W.  WoU,  assistant  chemist. 
"Wyoming: 

College :  A.  A.  Johnson,  president. 
XT.  8.  Department  of  Agrionltnre : 

H.  W.  Wiley,  chemist;  H.  £.  Alvord,  special  agent. 
Olllce  of  Bzperiment  Stations : 

A.  W.  Harris,  director;  A.  C.  True,  assistant  director;  E.  W.  Allen,  editor;  8. 

E.  Black,  private  secretary. 
Boreaa  of  Bdnoation : 

J.  W.  Holcombe,  chief  clerk. 
Visitors: 

Mrs.N.T.  Lupton,  Mrs.  P.  H.  Mell,  Mrs.  V.  M.  Fleming,  J.  F.  Merry,  N.  S.  ' 
Dougherty  (secretary  Louisiana  Bureau  of  Agriculture)^  J.  B.  Buchanan  (of 
the  New  Orleans  Academy  of  Science),  W.  Murray,  J.  W.  Coleman,  Mrs.  C.  L. 
Ingenolly  Mrs.  J.  8.  Newman,  Mrs.  J.  A.  Myers. 


CALL  FOR  THE  CONVENTION. 


Association  op  American  AaBicuLTURAL 

Colleges  and  Experiment  Stations, 

Office  of  the  Executive  Committee, 
WMhingtan^  D.  C,  August  i,  1892. 
By  aathority  of  the  executive  committee,  a  delegate  convention  of 
tills  association  is  hereby  called  to  meet  in  the  city  of  ITew  Orleans, 
La.,  on  Tuesday,  November  16, 1892,  at  noon. 

The  headquarters  of  the  association  daring  this  convention  will  be 
at  the  St  Charles  Hotel. 

The  program  for  the  sessions  and  other  particulars  will  be  an- 
nounced later. 

At  any  regularly  called  meeting  of  the  association  each  college  established  under 
the  act  of  Congress  approved  July  2, 1862,  and  each  experiment  station  established 
under  State  or  Congressional  authority,  and  the  Department  of  AgricuHore  shall  be 
entitled  to  one  delegate,  but  no  delegate  shall  cast  more  than  one  vote.  Other  in«ti- 
tutions  engaged  in  experimental  work  in  the  interest  of  agriculture  maybe  admitted 
to  representation  in  this  association  by  a  majority  vote  at  any  regular  meetiug  of 
the  association.    (Extract  from  constitution.) 

In  accordance  with  the  requirements  of  the  constitution,  the  sections 
on  botany  and  college  work  are  hereby  designated  to  present  a  portion 
of  the  subjects  coming  before  them  in  the  general  sessions  of  the  Con- 
vention. 

The  chairmen  of  the  several  sections  will  each  be  called  upon  for  a 
report  of  progress,  not  to  exceed  fifteen  minutes  in  the  reading,  duiing 
the  first  day  of  general  sessions. 

Conforming  to  the  action  of  the  Washington  convention  of  1891  (see 
Proceedings,  p.  61),  there  will  be  submitted,  in  connection  with  the  pro- 
gram for  the  convention  of  1892,  such  amendments  to  the  constitution 
of  the  association  as  are  deemed  desirable  by  the  executive  committee, 
and  the  consideration  of  this  subject  will  be  assigned  a  place  in  the 
program. 

For  the  executive  committee: 

IlENKY  E.  Alvoed, 

Chairman. 
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Places  and  Hours  of  Mbetino. 

All  sessions  will  l>e  held  at  Tnlane  Uniyersity,  corner  of  Common  and  Baronne 
streeto,  two  squares  from  the  St.  Charles  Hotel. 

Rooms  for  the  section  meetings  will  be  daly  designated. 

Honrs  for  meetings,  9  a.  m.,  2  p.  m.,  and  7 :30  p.  m. 

Headquarters  for  delegates  when  not  in  session,  St.  Charles  Hotel,  on  St.  Charles 
street,  between  Common  and  Grazier  streets  and  one  square  from  the  canal. 

Special  Notice. 

The  chairmen  and  secretaries  of  sections  are  requested  to  hand  to  the  secretary  of 
the  association,  weU  in  advance,  written  announcements  to  bo  made  on  behalf  of 
the  sections  from  day  to  day ;  also  to  preserve  such  records  of  the  section  meetiugs 
as  will  serve  for  a  correct  Journal  of  their  proceedings. 

Tuesday,  November  15, 1892. 

10  a.  m. — ^Meeting  of  the  executive  committee,  at  the  St.  Charles  Hotel. 

It  m, — Gteneral  session.    Opening  exercises  and  reports  of  committees. 

2  p.  m, — General  session.    Reports  from  chairmen  of  the  sections. 

7:S0p,  m. — ^Meetings  of  all  sections  for  organization  and  preliminary  business. 

8  p.  m, — General  session.  Annual  address  by  the  president  of  the  association, 
William  LeBoy  Broun,  ll.  d.,  president  Agricultural  and  Mechanical  College  of 
Alabama. 

Wednesday,  November  16. 

9  a.  m. — General  session.  Miscellaneous  business.  Report  of  committee  on  amend- 
ments to  the  constitution  and  action  thereon. 

10  a.  m, — ^Meetings  of  the  sections  on  agriculture,  botany,  and  entomology;  others 
if  desired. 

1  p.  m. — Visit  to  the  Louisiana  Sug     Experiment  Station,  Audubon  Park. 

7:S0  p.  m. — General  session.  Subjects  presented  by  the  section  on  botany,  Prof. 
G.  F.  Atkinson,  Cornell  University,  chairman.  Discussion  of  the  publication  of 
the  stiitions,  to  be  opened  by  Director  A.  W.  Harris,  of  the  U.  S.  Department  of 
Agriculture,  and  Director  W.  A.  Henry,  of  Wisconsin. 

Thursday,  November  17. 

P  a,  m. — General  session.    Appointment  ef  committees.    Resolutions  considered. 
Discussion:      The   Association  and  the  World's  Columbian  Exposition,    with  re- 
ports of  standing  committees  and  incidental  business.    Upon  adjournment  of  the 
general  session,  meetings  of  the  sections  on  chemistry,  college  work,  and  horticulture. 
S  p,  M. — ^Meetings  of  all  the  sections. 

7:S0  p.  i». — General  session.  Consideration  of  resolutions  and  general  business. 
Annual  election  of  officers.    Reports  from  sections  and  action  thereon.    Subjects 
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presented  by  the  section  on  college  work.  President  E.  M.  Tamer,  Uniyersity  of 
West  Virginia,  chairman.  Discnssion :  The  Relations  of  the  Colleges  to  the  De- 
partment  of  the  Interior,  with  an  address  by  John  W.  Holcombe,  chief  clerk,  Bureau 
of  Education,  representing  the  Department. 

Friday,  Novkmber  18. 

Excursion  by  special  train  to  Baton  Rouge,  with  visits  to  the  State  Agricnltnrnl 
and  Mechanical  College,  the  State  Agricultural  Experiment  Station,  and  sevenil 
sugar  plantations  and  sugarhouses  in  operation.  Complimentary  dinner  at  Baton 
Rouge. 

Section  meetings  to  be  announced.    Final  adjournment. 

SECTION  ON  AGRICULTURE. 
C.  L.  IKORRSOLL,  of  Nebraska,  chairman.  T.  F.  Hunt,  of  Ohio,  secretary. 

(1)  Number  of  animals  in  a  feeding  oxperimont.    C.  S.  Phelps. 

(2)  Individual  variation  in  cows.    G.  W.  Curtis. 

(3)  What  is  the  live  weight  of  an  animal?    H.  J.  Patterson. 

(4)  Stock-breeding  at  experiment  stations.     W.  H.  Brewer. 

(5)  Breed  tests.    W.  W.  Cooke  and  E.  B.  Voorhees. 

(6)  Mistakes  to  avoid  in  dairy  experiments.    H.  H.  Wing  and  W.  H.  Jordan. 

(7)  Mistakes  in  feeding  young  animals.    I.  P.  Roberts. 

<8)  Technique  in  agricultural  experimentation.    J.  F.  Hickman. 

(9)  The  establishment  of  oficial  methods  of  experimentation.  W.  A.  Henry  and 
F.A.GnUey. 

(10)  Testing  new  varieties  prior  to  their  introduction.     H.  J.  Waters. 

(11)  Cooperative  field  experiments.     H.  B.  Battle  and  F.  D.  Ganlner. 

(12)  Grass  gardens,  methods  and  purposes.    H.  P.  Armsby  and  W.  M.  Hays. 

(13)  Forage-plant  tests,  their  scope  and  plan.    C.  C.  Georgeson. 
<14)  The  botany  of  the  cowpea.     S.  M.  Tracy. 

(15)  Methods  of  soil  investigation.    F.  H.  King  and  M.  Whitney. 

(16)  Tlie  control  of  soil  moisture.    D.  McLaren. 

(17)  Methods  of  irrigation.    L.  G.  Carpenter. 

(18)  What  should  the  professor  of  agriculture  teach  f  G.  E.  Morrdw  and  P.  M.  Har- 
wood. 

(19)  Laboratory  instruction  in  agriculture^    J.  S.  Newman. 

(20)  Details  of  successful  farmer  education.    W.  M.  Hays. 

(21)  The  relation  of  the  experiment  station  to'the  agricultural  oolloge.    L.  Foster. 

(22)  The  field  of  bulletins,  present  and  prospective.    C.  L.  Ingersoll. 

(23)  The  press  bulletin.    C.  E.  Thome. 

(24)  Methods  of  testing  farm  implements.    J.  W.  Sanborn. 

(25)  Fiber  production.    G.  Vasey  and  C.  D.  Smith. 

(26)  The  production  of  beet  sugar.    £.  W.  Hilgard  and  J.  Wilson. 

Note. — ^This  section  program  is  published  ns  furnished  by  the  section  ofRcers.  The 
executive  committee  requests  that  topic  No.  14  be  presented  in  the  section  on  botany, 
Nos.  18, 19,  and  20  in  the  section  on  college  work,  and  Nos.  21,  22,  and  23  in  general 
sessions,  unless  a  new  section  should  be  organized  on  station  administraUon. 

SECTION  ON  BOTANY. 
Geo.  F.  Atkinson,  of  New  York,  cb airman.     L.  Brunbr,  of  Nebraska,  soerotary. 

(1)  New  Jersey  peronosporeae  for  1892.    B.  D.  Halsted. 

(2)  New  or  little-known  weed  fungi.    B.  D.  Halsted. 
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(3)  Frnit  rots,  »  stndy.    B.  D,  Halstcd. 

(4)  The  TustB  of  the  cereals.     H.  L.  Bolley. 

(5)  K^um^  of  origioal  work  in  potato  scab.    H.  L.  Dollcy. 

(6)  Notes  ou  deetriictiou  of  souie  fungi.    H.  L.  Bolley. 

(7)  Clover  in  North  Dakota.    H.  L.  Bolley. 

(8)  Some  experimentis  in  the  prevention  of  Cuco9pora  ribcB  and  C3f{tfidro«|K^iMii 
To^,    L.  H.  Pammel. 

(9)  A  mta-baga  rot.    L.  H.  Pammel. 

(10)  CroBsing  of  cuonrbits.    L.  U.  Pammel. 

(11)  Treatment  of  grape  and  tomato  diseasefl.     G.  McCarthy. 

(12)  Method  for  obtaining  a  pure  cnltnre  of  PammeFs  fungns  of  root  rot  of  cot- 
ton.   George  F.  Atkinson. 

(13)  A  new  damping-off  fnngns.    George  F.  Atkinson. 

(14)  Contribution  to  the  biology  of  the  organisms  causing  root  tubercles  of  Icgu- 
minoos  plants.    George  F.  Atkinson. 

LOCAL  PROGRAM. 

Tuesday,  November  15,  1803. 
Opening  session. 
Addresses  of  welcome : 

On  the  part  of  the  State,  Hon.  M.  J.  Foster,  governor. 
On  the  part  of  the  city,  Hon.  J.  Fitzpa trick,  major. 

On  the  part  of  Tulane  University,  Col.  W.  P.  Johnston,  president  of  the  Univer- 
sity. 
Responses. 
Business  of  the  convention. 

EVENING  SESSION.      * 

Annual  address  of  William  Le  Roy  Broun,  ll.  d.,  of  Alabama,  president  of  the 
Association. 

Wednesday,  November  16. 

9  a,  m, — General  session. 

Ip.  m. — Visit  to  the  Louisiana  Sugar  Experiment  Station,  Audubon  Park. 

7:S0p,  m. — General  session. 

Thursday,  Novembeh  17. 

9  a.  m. — General  session. 

Ip.  m, — Excursion  on  steamer  War  Eagle  to  Chalmette  and  Southport. 

7:30  p,  m. — General  session. 

Frtoay,  November  18. 

7  a.  i». — Excursion  to  Baton  Rouge,  stopping  en  route  at  several  sugar  houses  ^ 
operation,  by  the  Mississippi  and  Yazoo  Vnllcy  Railroad. 

/  p.  at. — Arrival  and  dinner  nt  Baton  Kongo. 

2 p.  m. — Visit  to  the  Agricultural  and  Mcchuuical  College  and  State  Experiment 
Station. 

4  p,  m. — Leave  for  New  Orleans. 

7  p,  m. — Arrive  in  New  Orleans. 

The  public  are  invited  to  attend  all  the  exercises  of  the  cpnvontion,  and  espociaUy 
those  of  tl^e  first  da^. 


22 

ample  in  area  and  admirable  in  position.  Immediately  adjoining  space  haa  been 
assigned  to  Germany  and  France  in  which  to  exhibit  what  theM  countries  are 
doing  for  agricnltural  investigation  and  instruction.  This  fact  shonld  be  an  incen- 
tive to  every  institution  affiliated  with  this  Association  to  do  itb  full  shore  iu  order 
that  the  work  of  our  American  colleges  and  stations  may  be  shown  to  compare 
favorably  with  that  of  foreign  lands.  No  such  opportunity  of  making  this  com- 
parison where  it  will  impress  the  people  of  this  and  other  countries  is  likely  to 
occur  again  lor  many  years. 

The  work  of  preparing  the  cooperative  exhibit  of  the  exjierimeut  stations  has 
moved  steadily  forward,  and  great  credit  is  due  to  the  standing  committee  of  the 
Association  having  this  matter  in  charge  as  well  as  to  the  Department  of  Agricul- 
ture for  its  generous  and  effective  eooperation.  A  report  of  progress  will  be  made 
by  Director  Armsby,  the  chairman  of  the  standing  committee. 

The  instructions  of  the  last  eonventioUy  as  shown  in  the  printed  Proceedings,  pp. 
72  and  73.  were  carried  out  by  the  executive  committee  in  the  appointment  of  Presi- 
dent Atherton,  of  Pennsylvania,  President  Smait,  of  Indiana,  and  Prof.  Morrow,  of 
lUiivois,  as  the  q^ial  committee  to  consider  the  subject  of  a  coUeetive  agrieoltnral 
college  exhibit  in  connection  with  the  station  exhibit  already  determined  upon,  And 
with  power  to  act  for  the  Association  in  the  premises.  This  committee  canvassed  the 
subject  and  received  such  encouragement  from  the  various  institutions  as  to  lead  to 
the  decision  to  proceed  with  the  work  of  preparing  such  an  exhibit.  President 
AthertoK  later  found  the  condition  of  his  health  and  the  pressure  of  home  duties  to 
be  such  as  to  necessitate  his  retiremttnt  from  t^is  committee.  The  cfaairmanshlp 
was  then  urged  upon  President  Smart,  bnt  bi^  for  like  reasons,  felt  compelled  to 
decline  and  also  to  wholly  retire  from  the  work.  Prof.  Morrow  was  carrying  such  a 
burden  of  Exposition  work  in  Illinois,  as  to  be  able  to  act  on  this  committee  only  in 
an  advisory  capacity.  The  executive  committee  keenly  felt  the  loss  of  the  services 
of  these  efficient  offioers  in  this  important  undertaking,  and  as  the  time  for  the  pres- 
ent convention  was  approaching  it  was  decided  not  to  reorgAuize  this  special  com- 
mittee, but  to  have  the  executive  committee  itself  continue  the  work  until  further 
instructions  from  the  Association.  This  has  accordingly  been  done  and  a  report  of 
progress  will  be  made  by  the  chairman. 

The  special  committee  appointed  by  the  Association  to  cooperate  with  the  Con- 
gress Auxiliary  of  the  Exposition  in  relation  to  agricultural  congresses  has  been 
actively  engaged,  and  its  work  will  be  reported  by  the  chairman,  Prof.  Morrow. 

After  the  adjournment  of  the  last  Washington  convention  the  Association  was 
invited  to  send  one  delegate  to  a  conference  arranged  by  the  officials  of  the  Expoei> 
tion  and  the  Columbian  Dairy  Association,  for  the  purpose  of  formulating  rules  to 
govern  the  proposed  tests  of  dairy  cows  at  Chicago.  Director  ScoveU,  of  Kentucky, 
secretary  of  the  Association,  was  designated  for  this  service  by  the  executive  com- 
mittee, and  his  services  in  that  capacity  were  most  useful  and  influential.  The 
reception  of  this  delegate  and  the  i>osition  accorded  him  in  that  conference  was  a 
notable  recognition  of  this  Association.  Still  more  so  is  the  final  adoption  by  the 
Exposition  authorities  of  the  rules  governing  dairy  tests,  substantially  as  framed 
by  that  conference,  and  which  provide  that  the  committee  to  supervise  the  tests  at 
Chicago  shall  have  as  its  nucleus  four  representatives  of  this  Association. 

The  executive  committee  has  received  from  the  chief  of  the  department  of  agri- 
culture of  the  World's  Columbian  Exposition  formal  communications  addressed  to 
this  Association,  requesting  it  to  nominate  four  representatives  of  our  body,  to  be 
appointed  by  the  Exposition  authorities  to  supervise  the  tests  of  dairy  cows,  and 
also  to  appeint  a  committee  of  the  Association  to  confer  with  Chief  Buohaoan 
regarding  a  course  of  popular  agricultural  lectures  to  be  delivered  during  the  Expo- 
sition in  the  Agricultural  Building. 

This  action  throws  upon  the  Association  a  veiy  grave  responsibility,  making  ii 
virtually  the  arbiter  in  the  most  important  and  most  carefully  prepared  experiment 
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in  oomparing  the  dairy  breeds  of  cattle  that  has  ever  been  undertaken.  Varions 
qaestions  of  duty,  of  expediency,  and  of  ways  and  means  arise  in  this  connection 
which  should  receive  the  sermons  attention  of  this  convention. 

The  executive  committee  has  therefore  assigned  for  Thursday  morning  next  the 
censideratMn  of  the  subject,  "  The  Association  and  the  World's  Columbian  Exposi- 
tion/' with  all  the  incidental  questions,  and  all  delegates  are  requested  to  prepare 
for  full  discussion  and  appropriate  action  upon  this  very  important  matter. 

Conforming  to  the  action  of  the  last  convention,  the  executive  committee  has  fnlly 
considered  the  subject  of  amending  the  constitution  of  the  Association,  and  as  a 
result  it  submits  to  this  convention,  in  connection  with  the  program  for  its  proceed- 
ings, a  printed  draft  of  a  constitution  which  is  recommended  for  adoption  as  il  sub- 
stitate,  entire,  for  the  existing  instrument.  Action  upon  this  subject  is  assigned  for 
the  general  session  of  Wednesday  morning. 

The  Washington  convention  appointed  a  special  committee  of  three  to  confer  with 
the  officials  of  the  Department  of  Agriculture  upon  the  development  and  extension 
of  the  Weather  Bureau  in  the  special  interests  of  agriculture.  This  committee  has 
perfonned  the  doty  assigned  and  will  report  thereon  to  this  convention. 

In  acooidanee  with  the  action  of  the  section  of  college  work  during  the  last  con- 
veotien,  confirmed  by  the  Association,  the  annual  reports  to  the  Department  of  the 
Interior,  from  the  presidents  and  treasurers  of  colleges,  have  been  formulated, 
through  the  cordial  cooperation  of  the  Bureau  of  Education,  to  the  satisfaction  of 
all  concerned.  The  relations  of  the  colleges  to  this  Department,  through  the  Bureau 
of  Education,  as  its  agency  for  communication,  have  been  agreeable  and  free  from 
&ietk>n.  Yet  it  is  found  that  the  new  and  arduous  duties  devolving  upon  this 
Bureau  under  the  operations  of  the  (so-called)  new  Morrill  act,  have  to  be  performed 
without  special  provision  therefor,  and  it  is  evident  that  many  mutual  advantages 
would  accrue  from  some  such  additional  organization  as  was  made  for  the  stations 
in  the  establishment  of  the  Office  of  Experiment  Stations  in  the  Department  of  Agri- 
colture.  This  is  a  subject  which  seems  to  be  worthy  of  special  consideration  by  this 
ooavention;  aeoordi^ly  a  suitable  assignment  has  been  made  for  the  general  session 
Thnrstlay  evening,  and  in  this  connection  the  special  representative  of  the  Depart- 
ment of  the  Interior  has  been  invited  to  address  the  Association  at  that  time. 

Other  details  of  the  proposed  proceedings  of  the  present  convention  will  be  found 
in  the  printed  program,  which  is  now  formally  submitted  and  recommended  for 
adoption.  It  is  also  recommended  that  the  rules  of  order  which  have  governed 
former  ooaventione  be  continued  in  force,  and  that,  as  heretofore,  the  executive 
committee  be  authorized  to  receive  all  credentials  and  prepare  the  official  roll  of 
delegates. 

The  contribution  of  $10  for  the  year  from  each  institution  eligible  to  membership 
in  the  Association,  as  agreed  upon  at  the  last  convention,  has  been  very  generally 
paid,  and  has  created  a  revenue  sufficient  for  the  requirements  of  an  economical 
administration.  The  principal  disbursements  the  past  year  have  been  for  the  nec- 
eeaary  expenses  of  committees  while  in  the  discharge  of  their  duties.  The  treasnrer's 
report  will  show  a  balance  from  last  year  of  $309.49,  to  which  is  added  $1,130  for 
collections,  making  the  total  receipts  $1,439.49;  disbursements  in  all  amounted  to 
$1,022.95,  leaving  a  balance  on  hand  of  $416.54  at  the  opening  of  this  oonvention.  It 
seems  evident  that  the  Exjiosition  work  of  the  coining  year  will  involve  additional 
and  nnnsnal  expenditures,  which  the  Association  should  consider  and  provide  for 
before  adjournment. 

Bespectfnlly  submitted  for  the  executive  committee. 

Hknby  E.  Alvord, 

Chaii^man. 

New  Obleans,  La.,  Kovemher  15, 1S92. 
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The  report  was' accepted  and  ordered  on  file. 

On  motion  of  Mr.  Atherton  the  action  of  the  execntive  committee  in 
assaming  charge  of  the  preparation  of  the  collective  college  exhibit  for 
the  World's  Columbian  Exposition  was  approved^  and  the  committee 
was  instructed  to  continue  tliat  work. 

The  report  of  the  treasurer  was  then  presented  by  Mr.  Scovell. 

The  report  was  received  and  referred  to  an  auditing  committee^  con- 
sisting of  Messrs.  Hadley,  Hunt,  and  Newman. 

Mr.  Shabt.  I  have  suffered  much  from  colleagues  in  search  of 
information  and  I  feel  like  making  a  protest.  I  have  received  within 
the  last  four  months  thirteen  requests  from  thirteen  different  institu- 
tions for  information  about  the  institution  I  represent.  One  book- 
keeper wants  the  college  accounts  to  the  1st  of  January  and  another  to 
the  1st  of  July.  I  think  such  information  ought  to  be  supplied,  and 
that  it  can  be  if  we  make  proper  arrangements.  I  move,  therefore,  that 
a  committee  be  appointed  by  the  chair  to  consider  the  subject  of  college 
statistics  and  to  devise  means  for  securing  aiid  distributing  them. 

The  motion  was  carried,  and  the  chair  appointed  Messrs.  Smart, 
Atherton,  and  Goodell. 

Mr.  Alvord,  chairman  of  the  executive  committee,  announced  that 
the  convention  had  been  invited  through  sx>ecial  committees  to  visit 
the  cotton  exchange,  the  sugar  exchange,  and  the  board  of  trade,  and 
that  Mr.  Stubbs  would  furnish  permits  to  visit  the  large  sugar  refineries 
of  the  city. 

On  motion  of  Mr.  Alvord,  representatives  of  the  cotton  exchange, 
sugar  exchange,  board  of  trade,  Academy  of  Science  of  New  Orleans, 
Tulane  University,  Illinois  Central  Railroad,  and  any  other  railroads 
having  agricultural  interests  were  invited  to  sit  with  the  delegates  in 
general  sessions  and  in  the  sections. 

The  secretary  requested  delegates  and  visitors  to  register  at  once  and 
get  their  numbered  badges. 

The  convention  adjourned  at  2  p.  m. 

Afternoon  Session,  Tuesday,  November  16,  1892. 

The  meeting  was  called  to  order  by  the  president  at  3:40  p.  m. 

A  letter  inviting  the  Association  to  visit  the  Southern  University 
was  read  by  the  secretary.  On  motion  of  Mr.  Alvord,  the  invitation 
was  accepted  for  Wednesday  afternoon. 

Mr.  Turner^  chairman  of  the  section  on  college  work,  read  his  report^ 
as  follows: 

Bbport  of  the  Section  on  Colijcgb  Work. 

In  presenting  this  report  an  explanation  of  its  incomplete  character  is  dne  the 
Association.  On  October  10 1  addressed  a  circular  letter  of  inquiry  to  the  president  of 
each  college  in  the  Association,  asking  for  the  Information  deemed  necessary  for  this 
report.  Replies  to  that  circular  have  been  received  from  t wen ty-fi ve  colleges.  Some 
of  these  replies  were  so  general  that  they  could  not  be  used  for  the  purposes  of  this 
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Teport.  The  colleges  reportiug  were  Arizoua,  Delaware,  IHinois,  Indiana,  Iowa, 
Kansas,  Kentncky,  Maine,  Massachusetts,  Michigan,  Minnesota,  Mississippi,  Ne- 
hraska,  Nevada,  New  Hampshire,  New  York,  North  Dakota,  Ohio,  Oregon,  Rhode 
Island,  South  Carolina,  South  Dakota,  Tennessee,  Utah,  and  West  Virginia. 

The  inquiries  submitted  were  in  reft^rence  to  increase  in  attendance,  graduates, 
additions  to  the  faculty,  new  courses  of  study,  new  buildings  and  equipment,  and 
propoeed  improvements. 

In  reply  to  the  first  question,  which  was  as  to  the  increase  of  students  in  1891-'92 
over  the  preceding  year,  all  the  States  named  except  Kansas,  Kentucky,  Massachu- 
setts, Biichigan,  New  Hampshire,  and  South  Carolina  report  an  increase  for  the  year 
named,  and  some  of  them  a  still  larger  increase  for  the  current  year.  Kansas  ac- 
connta  for  a  decrease  by  an  increase  of  requirements  for  admission,  Michigan  by  a 
diphtheria  scare  at  the  beginning  of  the  year,  Massachusetts  by  a  controversy  with 
the  Institute  of  Technology  over  the  Morrill  fund.  All  of  them,  however,  report 
very  satisfactory  work  and  very  slight  decreases.  The  South  Carolina  Agricultural 
College  has  not  yet  opened  for  work. 

In  number  of  graduates  all  colleges  reported  an  increase  except  Arizona  and  Utah, 
which  have  not  as  yet  graduated  any  students,  and  Illinois,  Kansas,  Massachusetts, 
Michigan,  New  Hampshire,  North  Dakota,  and  South  Dakota;  in  some  the  increase 
is  large,  in  others  very  small. 

The  third  question  ksked  for  the  increase  in  number  of  students  in  agricultural 
jmd  mechanical  courses.  In  most  of  the  replies  the  numbers  were  consolidated  so 
that  it  is  impossible  to  tell  what  proportion  of  the  reported  increase  went  to  each 
oonrse.  In  Illinois,  Indiana,  and  Oregon,  where  the  number  in  each  course  is  given, 
the  tendency  toward  the  mechanical  course  is  very  marked,  there  being  in  Illinois  a 
decrease  of  11  in  agriculture,  and  an  increase  of  50  in  the  other ;  in  Indiana  an  increase 
of  15  in  agriculture  and  of  87  in  engineering;  in  Oregon  a  decrease  in  the  agricul- 
tural course  and  an  increase  of  20  in  the  mechanical  course.  In  Kentucky  and  Nebraska 
the  increase  in  the  two  courses  is  stated  as  100  per  cent. 

Additions  to  the  teaching  force  and  new  chairs  are  as  follows:  In  eleven  colleges 
chairs  of  mechanic  arts,  or  engineering  in  some  form,  have  been  established,  or  addi- 
tional teachers  therein  provided,  namely,  in  Didaware,  Illinois,  Iowa,  Kentncky, 
Mississippi,  New  York,  North  Dakota,  South  Dakota,  and  West  Virginia.  In  addi- 
tion to  these,  Delaware,  Illinois,  North  Dakota,  South  Dakota,  and  West  Virginia 
have  added  to  their  teaching  force  in  agriculture ;  Kansas,  North  Dakota,  and  Oregon 
in  Euglbh ;  and  Kentucky,  New  York,  North  Dakota,  and  Tennessee  have  increased 
their  teaching  force  in  the  natural  sciences. 

BepUes  to  the  inquiry  as  to  the  organization  of  new  courses  of  study  show 
that  a  new  course  in  manuaUtraining  or  in  mechanical,  civil,  mining,  or  electrical 
engineering  has  been  established  in  the  following  colleges:  Delaware,  Illinois,  Iowa, 
Kentncky,  Mississippi,  Missouri,  Nebraska,  Nevada,  Rhode  Island,  Tennessee,  and 
West  Virginia,  while  existing  courses  have  been  enlarged  and  perfected  in  Kansas, 
Michigan,  Nebraska,  New  Hampshire,  North  Dakota,  and  Ohio. 

Increased  facilities  in  the  way  of  buildings  and  apparatus  show  progress  all  along 
the  line.  Probably  the  best  way  to  indicate  what  has  been  done  and  what  is  pro- 
posed is  to  state  what  each  college  reports  in  answer  to  the  inquiry  on  this  point. 

Arizona  reports  $8,000  expended  in  apparatus. 

In  Delaware  a  wood- working  shop  and  new*recitation  hall  have  been  built  and 
$9,000  added  in  books  and  apparatus.  A  new  machine  shop  and  foundry  will  be 
added  during  the  year. 

In  niinois  a  science  building  costing  $70,000  has  been  erected  and  $5,000  expended 
in  apparatus.  A  new  building  for  engineering  is  contemplated  costing  $80,000  to 
$100,000. 

Indiana  reports  the  completion  of  an  engineering  laboratory  and  equipment  cost- 
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The  report  was' accepted  and  ordered  on  file. 

On  motion  of  Mr.  Athertou  tbe  action  of  the  execntive  committee  in 
assuming  charge  of  the  preparation  of  the  collective  college  exhibit  for 
the  World's  Columbian  Exposition  was  approved,  and  the  committee 
was  instructed  to  continue  that  work. 

The  report  of  the  treasurer  was  then  presented  by  Mr.  Scovell. 

The  report  was  received  and  referred  to  an  auditing  committee,  con- 
sisting of  Messrs.  Hadley,  Hunt,  and  Newman. 

Mr.  Smart.  I  have  suffered  much  iiom  colleagues  in  search  of 
information  and  I  feel  like  making  a  protest.  I  have  received  within 
the  last  four  months  thirteen  requests  from  thirteen  different  institu- 
tions for  information  about  the  institution  I  represent.  One  book- 
keeper wants  the  college  accounts  to  the  1st  of  January  and  another  to 
the  1st  of  July.  I  think  such  information  ought  to  be  supplied,  and 
that  it  can  be  if  we  make  proper  arrangements.  I  move,  therefore,  that 
a  committee  be  appointed  by  the  chair  to  consider  the  subject  of  college 
statistics  and  to  devise  means  for  securing  aiid  distributing  them. 

The  motion  was  carried,  and  the  chair  appointed  Messrs.  Smart, 
Athertou,  and  Goodell. 

Mr.  Alvord,  chairman  of  the  executive  committee,  announced  that 
the  convention  had  been  invited  through  special  committees  to  visit 
the  cotton  exchange,  the  sugar  exchange,  and  the  board  of  trade,  and 
that  Mr.  Stubbs  would  furnish  permits  to  visit  the  large  sugar  refineries 
of  the  city. 

On  motion  of  Mr.  Alvord,  representatives  of  the  cotton  exchange, 
sugar  exchange,  board  of  trade,  Academy  of  Science  of  New  Orleans, 
Tulane  University,  Illinois  Central  Railroad,  and  any  other  railroads 
having  agricultural  interests  were  invited  to  sit  with  the  delegates  in 
general  sessions  and  in  the  sections. 

The  secretary  requested  delegates  and  visitors  to  register  at  once  and 
get  their  numbered  badges. 

The  convention  adjourned  at  2  p.  m. 

Afternoon  Session,  Tuesday,  Novembeb  16,  1892, 

The  meeting  was  called  to  order  by  the  president  at  3:40  p.  m. 

A  letter  inviting  the  Association  to  visit  the  Southern  University 
was  read  by  the  secretary.  On  motion  of  Mr.  Alvord,  the  invitation 
was  accepted  for  Wednesday  afternoon. 

Mr.  Turner,  chairman  of  the  section  on  college  work,  read  his  report, 
as  follows: 

Bepobt  of  thk  Section  om  Collkgb  Wobk. 

In  presenting  this  report  an  explanation  of  its  incomplete  character  is  dae  the 
Association.  On  October  10 1  addressed  a  circular  letter  of  i  uqniry  to  the  prttsiden t  of 
each  college  in  the  Association,  asking  for  the  information  deemed  necessary  for  this 
report.  Replies  to  that  circular  have  been  received  from  twenty-five  colleges.  Some 
of  these  replies  were  so  general  that  they  could  not  be  used  for  the  purposes  of  tbia 
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report.  The  colleges  reportiog  were  Arizona,  Delaware,  nUnois,  Indiana,  Iowa, 
Kansas,  Kentncky,  Maine,  Massachusetts,  Michigan,  Minnesota,  Mississippi,  Ne- 
hraslca,  Nevada,  New  Hampshire,  New  York,  North  Dakota,  Ohio,  Oregon,  Rhode 
Island,  South  Carolina,  South  Dakota,  Tennessee,  Utah,  and  West  Virginia. 

The  inquiries  snbmitted  were  in  reference  to  increase  in  attendance,  graduates, 
additions  to  the  facultyj  new  courses  of  study,  new  buildings  and  equipment,  and 
proposed  improvements. 

In  reply  to  the  first  question,  which  was  as  to  the  increase  of  students  in  1891-^ 
over  the  preceding  year,  all  the  States  named  except  Kansas,  Kentucky,  Massachu- 
setts, Michigan,  New  Hampshire,  and  South  Carolina  report  an  increase  for  the  year 
named,  and  some  of  them  a  still  larger  increase  for  the  current  year.  Kansas  ac- 
counts for  a  decrease  by  an  increase  of  requirements  for  admission,  Michigan  by  a 
diphtheria  scare  at  the  beginning  of  the  year,  Massachusetts  by  a  controversy  with 
the  Institute  of  Technology  over  the  Morrill  fund.  All  of  them,  however,  report 
very  satisfactory  work  and  very  slight  decreases.  The  South  Carolina  Agricultural 
College  has  not  yet  opened  for  work. 

In  number  of  graduates  all  colleges  reported  an  increase  except  Arizona  and  Utah, 
which  have  not  as  yet  graduated  any  students,  and  Illinois,  Kansas,  Massachusetts, 
Michigan,  New  Hampshire,  North  Dakota,  and  South  Dakota;  in  some  the  increase 
is  large,  in  others  very  small. 

The  third  question  ksked  for  the  increase  in  number  of  students  in  agricultural 
and  mechanical  courses.  In  most  of  the  replies  the  numbers  were  consolidated  so 
ihaAt  it  is  impossible  to  tell  what  proportion  of  the  reported  increase  went  to  each 
eonrse.  In  Illinois,  Indiana,  and  Oregon,  where  the  number  in  each  course  is  given, 
the  tendency  toward  the  mechanical  course  is  very  marked,  there  being  in  Illinois  a 
decrease  of  11  in  agriculture,  and  an  increase  of  50  in  the  other ;  in  Indiana  an  increase 
of  15  in  agriculture  and  of  87  in  engineering;  in  Oregon  a  decrease  in  the  agricul- 
tural course  and  an  increase  of  20  in  the  mechanical  course.  In  Kentucky  and  Nebraska 
the  increase  in  the  two  courses  is  stated  as  100  per  cent. 

Additions  to  the  teaching  force  and  new  chairs  are  as  follows :  In  eleven  colleges 
chairs  of  mechanic  arts,  or  engineering  in  some  form,  have  been  established,  or  addi- 
tional teachers  therein  provided,  namely,  in  Delaware,  Illinois,  Iowa,  Kentucky, 
Mississippi,  New  York,  North  Dakota,  South  Dakota,  and  West  Virginia..  In  addi- 
tion to  these,  Delaware,  Illinois,  North  Dakota,  South  Dakota,  and  West  Virginia 
have  added  to  their  teaching  force  in  agriculture ;  Kansas,  North  Dakota,  and  Oregon 
in  English ;  and  Kentucky,  New  York,  North  Dakota,  and  Tennessee  have  increased 
their  teaching  force  in  the  natural  sciences. 

Replies  to  the  inquiry  as  to  the  organization  of  new  courses  of  study  show 
that  a  new  course  in  manuaWxaining  or  in  mechanical,  civil,  mining,  or  electrical 
ODgineering  has  been  established  in  the  following  colleges:  Delaware,  Illinois,  Iowa, 
Kentucky,  Mississippi,  Missouri,  Nebraska,  Nevada,  Rhode  Island,  Tennessee,  and 
West  Virginia,  while  existing  courses  have  been  enlarged  and  perfected  in  Kansas, 
Michigan,  Nebraska,  New  Hampshire,  North  Dakota,  and  Ohio. 

Increased  facilities  in  the  way  of  buildings  and  apparatus  show  progress  all  along 
the  line.  Probably  the  best  way  to  indicate  what  has  been  done  and  what  is  pro- 
posed is  to  state  what  each  college  reports  in  answer  to  the  inquiry  on  this  point. 

Arizona  reports  $8,000  expended  in  apparatus. 

In  Delaware  a  wood- working  shop  and  new*recitation  hall  have  been  built  and 
$9,000  added  in  books  and  apparatus.  A  new  machine  shop  and  foundry  will  be 
added  during  the  year. 

In  Illinois  a  science  building  costing  $70,000  has  been  erected  and  $5,000  expended 
in  apparatus.  A  new  building  for  engineering  is  contemplated  costing  $80,000  to 
$100,000. 

Indiana  reports  the  completion  of  an  engineering  laboratory  and  equipment  cost- 
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iDg  $50,000,  and  it  it  proposed  to  baild  an  exteasion  to  the  •hops  and  provide  new 
qoarters  for  chemistry  and  pharmacy  and  biology. 

In  Iowa  the  new  butldin;^  are  an  annex  to  the  dairy  for  cheese-jnaking,  a  new 
swine  house,  an  office  building,  a  new  railway  depot,  and  a  new  engine  room.  Addi- 
tiouai  equipment  has  been  provided  in  physics,  electricity,  mechanical  engineering, 
and  the  stock  farm. 

Kansas  has  built  an  iron  shop  and  foundry,  ani  expended  $4,000  in  afifiantas. 
Enlarged  facilities  for  iustmctiou  and  for  the  library  are  contemplated. 

Kentucky  reports  a  ukechanical  engineering  building  and  equipment  costing 
$32,000,  and  equipment  in  other  departments  amounting  to  $5,000. 

In  Maine  there  is  a  new  engineering  hall  costing  $30,000,  and  increase  in  apparatus 
in  all  departments. 

In  Michigan  a  new  botanical  laboratory  and  greenhouse  have  been  erected,  costing 
14,500;  $6,000  has  been  expended  in  books  for  the  library  and  $10,500  for  equip- 
ment and  apparatus  in  other  departments. 

Minnesota  has  erected  a  new  mechauical  shop,  with  equipments  costing  $18,000. 

In  Missouri  $50,000  has  been  expended  in  buildings. 

Nebraska  reports  a  new  gymnasium,  a  new  shop  and  tools  ior  manual  trainiag, 
clay  modeling,  and  drawing.  A  new  library  building,  to  cost  $100,000^  is  in  process 
of  erection.  Buildings  and  appliances  for  the  experiment  station  and  departments 
of  agriculture,  horticulture,  and  engineering  are  contemplated. 

New  Hampshire  is  about  to  remove  her  college  to  a  new  location  at  Durham,  in 
order  to  obtain  the  benefit  of  a  muuiftcent  endowment  of  land  and  money,  amount- 
ing to  $1,000,000. 

New  York  (Cornell)  reports  large  additions  to  apparatus  and  equipment. 

North  Dakota  has  erected  a  $40,000  building  and  an  engine  house  costing  $5,000 
and  has  added  to  the  library  and  laboratory  equipment.  In  the  near  future  the  erec- 
tion of  a  dormitory,  a  diemical  laboratory,  and  farm  buildings  are  contemplated.  A 
geological  and  library  building,  a  building  for  mechanic  arts,  and  large  additions  to 
i^paratus  are  reported  from  Ohio.  Improveiiients  in  the  courses  in  mechanical  en- 
giueering  and  agriculture  are  planned  for  the  future. 

Oregon  has  a  new  chemioal  laboratory  and  a  dormitory  for  one  hundred  and 
twenty  students  and  will  soon  erect  a  building  for  a  dairy  and  one  for  horticulture. 

Tennessee  reports  a  new  science  hall  costing  $60,000  for  laboratories  of  chemistry, 
physics,  engineering,  etc. 

South  Carolina  reports  about  $150,000  expended  in  buildings;  the  college  is  not 
yet  opened  for  instruction. 

In  Utah  a  new  building  to  cost  $80,000  is  in  process  of  erection  and  $20,000  have 
been  expended  in  apparatus.  « 

In  West  Virginia  a  commencement  hall  and  gymnasium  costing  nearly  $20,000  have 
been  completed;  a  building  for  mechanic  arts  and  mechanical  engineering  with 
equipment  has  just  been  opened,  costing  about  $18,000,  and  a  new  Science  Hall,  to 
cost  $40,000,  is  in  process  of  building.  About  $5,000  is  now  being  expended  for 
books  and  $3,000  for  equipment  in  the  departments.  A  new  building  for  electrical 
engineering  is  contemplated  aud  $30,000  will  be  expended  in  equipment  for  the  vari- 
ous departments. 

Summary. 

These  reports  show  great  activity  and  enterprise  in  all  the  colleges  and  partic- 
ularly the  stimulating  effect  of  the  Morrill  act  of  1890  in  pushing  the  development 
of  industrial  education.  What  may  we  not  hope  for  the  future  of  these  colleges, 
when  they  have  become  fully  equipped  and  when  the  annual  income  provided  by 
this  act  can  be  fully  devoted  to  the  employment  of  teachers,  thus  broadening  and 
deeponiug  the  channels  of  their  influence f 

I  am  constrained,  however,  to  call  the  attention  of  the  convention  to  one  phase  of 
these  statistics.    Where  separate  statistics  of  the  numbers  in  the  agricultural  and 
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meclMiiioal  eoaraes  hare  been  forwarded  they  abow  a  most  aneqaal  advance  in  the 
agricoUural  and  mechanical  coar»es.  What  can  be  done  to  stimulate  young  men 
who  exppct  to  be  fanners  to  take  an  education  that  will  fit  them  for  the  be«t  work 
on  the  farmt  How  can  they  be  induced  to  come  to  the  colleges  and  get  the  elements 
of  an  ngrtcnltnral  education  in  the  study  of  physics,  chemistry,  botany,  zoology, 
aad  mathematics t  It  seems  to  me  that  this  is  a  problem  which  we  have  as  yet 
not  properly  ooasiuered.    I  leave  it  for  your  thought. 

£.  M.  TURKBB, 

Chairman. 

Mr.  Fatbchild.  If  I  may  be  allowed  to  add  a  word  to  my  report  for 
the  Kaiigas  College,  it  is  that  we  have  added  several  instructors  in  the 
meehanieal  department,  one  in  the  hortioultural,  and  several  in  the 
agricaltural  department. 

Mr.  Sanbobn.  I  would  like  to  add  a  word  to  the  statement  for  Utah. 
The  first  year  we  had  139  students,  last  year  296,  and  at  the  present 
time  we  have  more  tiian  400.  Two-thirds  of  the  senior  class  of  next 
year  will  gniduate  iu  agriculture.  The  faculty  has  been  very  much 
increased  and  now  numbers  19. 

Mr.  Lee.  The  report  of  President  Turner  brings  out  a  very  impor- 
tant fact,  and  that  is  that  the  colleges  are  not  doing  the  work  for  the 
agricultural  classes  that  they  should,  and  I  suppose  there  is  no  doubt 
of  the  fact  that  the  great  industry  of  agriculture  has  been  languishing. 
I  have  been  impressed,  Mr.  President,  for  several  years,  with  the  fact 
that  our  colleges  are  sending  forth  scientists  rather  than  practical  men 
in  the  industries  which  the  law  intended  to  benefit.  There  is  no  doubt 
of  the  fact  that  comparatively  few  of  the  graduates  of  our  colleges 
return  from  the  colleges  to  agriculture.  All  of  these  institutions  tbat 
have  given  statistics  bearing  upon  that  point  show  that  only  a  small 
per  cent  go  back  to  the  farm.  I  think  the  Michigan  college  claims 
that  about  50  per  cent  of  the  graduates  return  to  the  farm.  The 
Massachusetts  college  many  years  ago  used  to  send  a  good  many 
men  back  to  the  farm,  but  I  do  not  know  whether  that  is  being  kept 
up  now  or  not.  As  far  as  we  can  gather  Mississippi  has  sent  back 
firom  40  to  50  per  cent  to  the  ^m. 

I  think  that  this  convention  can  not  do  better  than  try  to  find  out 
what  the  trouble  is  and  what  the  proper  remedy.  There  is  no  doubt 
of  the  fact  that  the  law  of  1862  intended  to  benefit  agriculture  and  the 
mechanic  arts  only  by  benefiting  the  classes  engaged  in  them.  I  think 
all  the^e  institutions  have.had  the  desire  to  maintain  a  high  standard 
of  admission  and  graduation.  That  is  right  and  proper,  but  I  think 
we  have  gone  a  little  too  far  iu  this  matter.  I  think  we  ought  to  get 
nearer  the  class  to  be  benefited.  We  ought  to  be  more  in  sympathy 
with  them,  and  I  think  the  standard  required  of  students  in  agricul- 
tural colleges  is  too  high.  The  farmer's  boy  can  not  take  advantage  of 
them.  The  North  has  better  common  schools  than  the  South.  I  will 
state  here  that  in  Mississippi  and  in  the  a^oiuiug  Southern  States  it 
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is  almost  impossible  for  a  stadent  to  come  up  to  the  standard  required 
in  the  fresbinan  class,  lo^  as  it  is  in  many  of  the  colleges.  If  the 
farmer  is  rich  enough  to  send  bis  son  to  the  high  school  in  town  or 
some  training  school  be  may  do  it.  But  these  institutions  are  intended 
to  benefit  agriculture  and  the  mechanic  arts,  and  if  by  putting  our 
standard  too  high  we  have  made  a  mistake,  so  that  we  send  hardly  any 
graduates  back  to  the  farm,  I  think  we  ought  to  try  in  this  Associa- 
tion to  remedy  the  trouble.  We  ought  to  put  the  diploma  within  the 
reach  of  every  country  boy.  Let  him  come  here  and  t<eel  that  he  can 
get  a  diploma  and  that  without  being  a  scientist.  There  must  also  be 
a  chance  for  the  boy  who  wants  to  be  a  scientist.  Let  him  take  a 
l>ost-graduate  course  if  necessary. 

Mr.  Alyord.  As  this  is  one  of  the  subjects  to  come  up  before  the 
section  on  college  work  and  perhaps  one  of  the  topics  which  it  will 
present  to  the  Association,  I  suggest  that  we  take  up  the  report  of  the 
next  section. 

Mr.  IngersoU,  chairman  of  the  section  on  agriculture,  presented  the 
following  report: 

Report  of  tub  Section  on  Agricultcrb. 

Aooording  to  the  clanse  in  our  conttitation  making  it  obUgatory  upon  the  chair- 
mau  of  a  section  to  present  a  report  at  the  annual  meeting,  I  beg  leave  to  present 
the  following: 

The  period  sought  to  be  covered  in  this  report  dates  from  September  1,  1891,  or 
soon  after  the  adjournment  of  the  convention  of  delegates  at  Washington,  D.  C. 

Because  the  chairman,  as  well  as  other  workers,  becomes  absorbed  in  the  solution 
of  the  problems  that  are  more  immediately  confronting  him,  and  hence  in  a  grea^ 
measure  loses  sight  of  the  whole  field  of  action,  and  further  because  it  was  desirable 
to  present  the  latest  as  well  as  earlier  data,  it  was  deemed  advisable  to  address  each 
station  by  circular  letter,  iu  order  to  obtain,  if  possible,  prompt  replies  with  refer- 
ence to  the  work  of  the  sections  on  agriculture  proper  in  each  of  the  experiment 
stations. 

The  letter  was  as  follows : 

Dkar  Sir  :  As  chairman  of  the  section  on  agriculture  of  the  American  Agricul- 
tural Colleges  and  Experiment  Stations,  the  duty  devolves  upon  me  to  present  a 
Te[>ort  of  progress  that  shall  be  of  a  somewhat  general  character,  yet  specific  enough 
to  be  of  value  in  bringing  before  the  section  and  the  Association  the  fhU  scope  of 
the  work  undertaken  and  aggregate  results. 

Til  that  end  you  are  therefore  earnestly  requested  to  answer  and  return  the  foUow- 
iug  questions  promptly,  and  oblige: 

(1)  What  bulletins  has  your  station  issued  since  August  1, 1891,  which  are  entirely 
or  in  part  the  work  of  your  own  department?    State  number  and  title. 

(2)  What  work  in  progress  not  yet  reported  in  bulletins t  State  by  title  briefly 
and,  in  a  word,  the  degree  of  progress. 

(3)  *What  work  has  been  undertaken  or  accomplished  by  collateral  dcpartmente, 
as  in  soil,  physics,  meteorology,  irrigation,  engineering,  and  the  like,  which  wiU  be 
of  interest  f 

Do  not  report  work  that  will  be  reported  upon  in  other  organized  sections,  as 
chemistry,  botany,  horticulture,  or  entomology. 

(4)  State,  in  a  short  letter,  your  general  condition  as  a  station  and  in  your  own 
department,  with  interesting  side  statements. 
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To  this  commanioation  I  received  thirty  replies  from  the  following  etationa,  and, 
snheiantially,  in  the  following  order.  It  will  he  noticed  that  several  of  those  farthest 
away  ^  ere  among  the  first  to  reply. 


Kentucky. 

Mississippi. 

Utah. 

Soath  Carolina. 

Oklahoma. 

North  Carolina. 

Wyoming. 

Massachusetts. 

Connecticut  (Storrs). 

Nevada. 


Georgia.  Kansas. 

Mtchigr.n.  Indiana. 

Connecticnt  (New  Ilaven).  Vermont. 

Colorado.  North  Dakota, 

Wisconsin.  Tennessee. 

Ohio.  New  Jersey. 

Arizona.  New  York. 

Rho<le  Island.  Alahama  (Uniontown). 

Virginia.  Minnesota. 

Texas.  Sonth  Dakota. 


No  substantial  or  descriptive  reply  was  given  to  the  four  questions  by  the  follow- 
ing stations : 

Mftine.  New  Hampshire.  Pennsylvania. 

Delaware.  Maryland.  West  Virginia. 

Florida.  Louisiana.  Arkansas. 

Miasouri.  IlUnois.  New  Mexico. 

California.  Oregon.  Washington. 

Several  persons  corresponded,  incidentally,  on  other  matters  pertaining  to  the 
meeting. 

In  two  cases  parties  addressed  were  in  Enrope,  and  we  were  notified  of  the  fact, 
and  in  one  case  the  director  made  a  very  full  and  complete  reply  for  the  person 
addressed. 

After  various  vicissitudes  in  attempts  at  getting  reliable  information  your  humble 
servant  and  his  clerk  made  an  attack  on  the  station  files  and  found  that  subjects 
had  been  treated,  in  whole  or  in  part,  in  all  the  stations  as  follows  : 


3  Farm  manures. 

5  Soils  and  waters  and  tests  of  air  and 
soil  relations. 

1  Water  and  water  analysis. 
24  Fertilizers,  weeds  as. 

3  Glanders. 
11  Potatoes,  Irish  and  sweet. 

1  Sulphur-curing  of  frn  it ^ 

3  Fnodu  tirretfQgations. 

1  Nitrogenous  plant  food. 

4  Silage  and  roots. 
9  Sugar  beets. 

4  Blue  grass,  hay,  and  timothy. 
1  Electroculture. 
1  Sorghum. 
11  Dairying. 

1  Old  and  new  meadows. 

2  Detasseling  com. 
1  Patent  cattle  food. 

3  Poultry. 

1  Tuberculosis. 

1  Cotton  seed  and  meal  for  hogs. 

1  Liver  flukes. 

1  Maple  sugar. 

2  Seed  and  plant  distribution. 
SCoitoB. 


1  Canaigre. 

2  Irrigation. 

5  Tobacco. 

21  Com,  wheat,  oats,  etc. 
19  Cattle  and  sheep  feeding. 

1  Ramie  plant. 

6  Forage  crops. 
4  Milk  tests. 

2  Rheumatism  in  horses,  and  diseases  of 

sheep. 
1  Horticulture.  , 

1  Sugar  cane. 
'  1  Comparisons  of  grain. 
?  Dehorning  cattle. 
1  Kerosene  emulsion  for  animals. 

1  Inoculation. 

6  Dodder,  weeds,  and  rusts. 

2  Farm  practice  with  fertilizers  to  con- 

'  *foi  insects, 
long-tc     ..^^ 

preciated  o/  .   ,^ 

rather  to  concern/^. 
^  I  station  permit  the  h*»  ^ 
\>uten8ils  are  employed  in  t»— 
.  yt  is  satisfactory  and  the  many  vj. 
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When  it  comes  to  progross  in  work  in  which  the  stations  were  eng^;ed,  the  thirty 
replies  were  scanned  with  care  and  it  was  interesting  to  attempt  to  group  them  so 
as  to  present  tliem,  in  part  at  least,  in  a  condensed  form. 

The  following  summary  shows  the  number  of  stations  on  the  lines  of  work  aa 
stated,  or  some  modification  of  the  work : 


3  Sugar  beets. 
1  Sheep-breeding. 
6  Steer-feeding. 

1  Analysis   of   wheat  seed    in  various 

stages  of  growth. 

2  Cheese. 

6  Fertilizer  tests  with  wheat,  corn,  to- 
bacco, and  other  crops. 

1  Cooperative  fertilizer  cotton  tests. 

2  Com  r».  fertilizers. 

1  Apiary  work. 

2  Plat  tests. 

1  Farmyard  manure  r».  lertilizcrs. 

3  Experiments  with  com. 

1  Value  of  farm  manure. 

2  Milk  tests  for  variation. 

1  Cafiaigre. 

2  Irrigation. 
5  Dairying. 

2  Pig-feeding. 

3  Co5perative  field  tests. 

2  Digestibility  experiments. 

3  Sheep-feeding. 
5  Tobacco. 

3  Digestibility    of    peas,    silage,  com, 

bran,  barley,  shorts. 
1  Milled  products  of  wheat. 
1  Silage  vs.  dry  fodder. 
3  Variety  tests  of  cotton. 
1  Com  on  draineil  and  nndrained  land. 
1  Farmyard  manure  tests. 
1  Poultry  work. 


7  Variety  tests  of  grain. 

4  Green  manuring. 

2  Detasseling  com. 

1  Carbonaceous  r«.  nitrogenous  food  for 

chickens. 
1  Silage  preservation. 
1  Sorghum  r«.  alfalfa. 

5  Soil  physios. 

1  Scarlet  clover. 

1  Horses. 

1  Milk  separator  tests. 

3  Feeding  for  milk,  and  sugar  meal,  gin- 

ten,  meal,  etc. 

4  Grasses  and  their  management. 
3  Cowpeas. 

1  Sorghum. 

2  Potatoes,  Irish  and  sweot. 
1  Pea- vine  hay. 

1  Plant  nutrition. 
1  Insecticides. 
1  Fertilizer  map. 
1  Sugar  cane  and  rice. 
1  Alkali  soil. 
1  Com  fodder. 
1  Forage  plants. 
1  Tile  drainage. 

1  Experiments  and  continaoos  caltiva- 

tion  of  corn. 

2  Cross-fertilization. 
1  Botanical  survey. 

1  Chemistry  of  cotton  plant 


The  most  interesting  feature  of  the  reports  wan  the  reply,  in  which,  often  in  a  sin- 
gle sentence,  would  be  conveyed  more  informat;ion  as  to  the  work,  the  worker,  and 
the  station  with  which  he  was  connected,  tha;\  in  a  long  report  otherwise  made. 

Several  complained  of  the  lack  of  funds  to  perform  the  work  they  desired.  No 
blame  was  attached  to  any  person,  only  it  appeared  that  too  much  had  been  attempted 
for  the  funds  in  hand.  In  some  of  the  States  there  are  indications  of  other  fuuda 
being  used  to  supplement  the  Hatch  fund.  This  aid  comes  in  part  from  fertilizer 
work  in  some  instances.    ' 

It  is  pleasing  to  notice  that  the  workers  in  agriculture  are  working  along  practical 
lines  and  at^he  same  tune  doing  their  work  more  carefully  and  scientifically  as  they 
proceed.  The  men  as  a  rule  are  not  so  hasty  in  their  decisions,  and  do  not  reach 
conclusions  at  one  gigantic  ben»*»*®rtal^y  ^g  often  as  in  the  earlier  work  of  the  sta- 
tions. The  matter  of  hn-^»'*ologyi  i^r'grtats  on  which  to  experiment — plats  on  which 
the  factor  of  indivir'  od  or  well  indicated — is  shown  in  the  work  of 

several  stat'*i>port  work  that  will  be  factor  of  vacant  ground  next  a  plat,  so  that  all 
eondJAiistry,  botany,  horticulture,  or  formal,  has  been  followed  by  others. 

(4)  State,  in  a  short  letter,  your  ^  qin>«tion8  have  been  asked  at  one  time  and 

department,  with  interesting  side  stat^  of  proof.    |n  our  opinion  but  one  ot  two. 
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iJiteiTogatiQiis  shonld  be  pnt  to  matare  at  one  time ;  then  trj  and  reroore  all  points 
of  yariation  except  the  one  songlit  to  be  proven,  and  establish  that  if  possible  bo- 
yond  peradventnre. 

In  this  work  we  mnst  make  haste  slowly  or  be  obliged  frequently  to  "thresh  over 
old  straw  "  or  weave  a  fabric  that  to  the  veriest  tyro  will  be  like  a  sieve.  Only  a  few 
stations  feel  the  necessity  of  establishing  checks  in  their  work  when  experioMnting 
with  animahi  or  of  repeating  their  work  for  purposes  of  oomparison.  We  aro 
pleased  to  see  this  being  done  in  two  or  three  instances,  and  look  for  valuable  results 
from  interpretations  of  such  work. 

If  it  is  foQnd  that  under  normal  conditions  and  unchanged  food  we  obtain  results 
which  vary  as  much  or  more  than  those  found  under  changed  relations,  then  we  are 
simply  unable  to  pnt  an  interpretation  that  is  even  approximate  upon  the  oompaied 
results. 

When,  therefore,  we  received  a  statement  that  results  in  one  station  would  be  held 
.  for  a  year  in  order  to  compare  another  year's  feeding,  and  t^at  one  of  the  factors  in 
the  work  was  the  continuous  feeding  of  one  food  to  note  changes  in  the  milk  and 
butter,  we  were  pleased  when  we  read  the  next  sentence : 

''The  object  of  feeding  the  same  food  for  a  long  period  was  to  ascertain  whether 
the  variations  between  stated  periods  might  not  be  as  great  as  the  variations  when 
different  fcMKU  were  fed."  A  broad  smile  of  satisfaction  attested  our  approval  of  the 
work  of  that  station.  Other  stations  may  be  doing  the  same  thing,  but  we  are  not 
apprised  of  the  fact.    It  is  our  province  to  speak  of  that  we  have  seen  and  know. 

Again,  it  is  a  pleasure  to  see  the  way  in  which  the  agriculturists  seize  upon  those 
things  that  seem  to  be  an  advantage  to  their  States.  Thus,  the  beet^sugar  industry 
engages  the  attention  of  States  in  the  northern  belt;  cane  sugar,  rice,  cotton,  and 
sorghum,  those  adapted  to  the  culture  of  these  products ;  tobacco,  and  the  new  method 
of  curing,  the  States  extending  from  Florida  to  Connecticut  which  raise  this  crop, 
and  likewise  a  few  of  the  Western  States ;  feeding  engages  attention  everywhere,  as 
lUl  States  feed  for  milk  and  meat,  two  standard  articles  of  food;  forage  plants, 
including  grasses,  engage  the  attention  of  nearly  all  the  States,  and  alfalfa  is  a 
subject  of  special  study  in  the  West;  rape  is  attracting  considerable  attention; 
Laikj/rtiM  $jflve$tri9  has  done  well  in  my  own  State,  and  merits  further  trial. 

Besides  the  work  in  the  agricultural  sections  but  properly  and  intimately  con- 
nected with  it  is  the  wcsrk  of  several  stations  in  regard  to  meteorology,  soil  physics, 
irrigation  and  a  few  things  like  caflaigre  in  Arizona. 

The  atndy  of  the  Tueoa  plant  and  the  like  for  fiber  is  necessarily  confined  to  lim- 
ited areas. 

One  station  says :  **  The  work  of  our  station  is  mainly  practical,  very  little  purely 
scientific.  The  station  is  doing  fairly  good  work  and  in  the  midst  of  prejudice  is 
gradually  forcing  its  claims  to  recognition  as  a  valuable  aid-  to  the  farriers.''  An- 
other says:  '*A  series  of  fanners'  institutes  has  been  commonoed  and  tbe  continnal 
growth  of  the  mailing  list  indicates  a  gratifying  interest  in  the  work  of  the  station 
OP  the  pwt  of  the  farmers  of  the  State.''  And  what  seems  to  us  to  be  more  impor* 
taut  than  all  tbe  facts  announced  is  that  there  have  been  no  changes  in  the  station 
force  during  the  year. 

Another  writes  that  "  the  agriculturaLdepartment  has  be'on  very  successful  in  the 
experiments  of  the  year."  The  students  and  farmers  are  becoming  more  interested. 
A  sooond  edition  of  one  bulletin  was  called  for  and  the  third  will  soon  be  issued,  with 
an  i4>pendix. 

Another  says :  ''  The  field  work  has  been  of  long -continued  permanence  and  grows 
more  and  more  valuable  and  more  and  more  appreciated  by  the  farmers  from  year 
to  year.  No  attempt  is  made  to  elaborate,  but  rather  to  concentrate  and  do  limited 
lines  of  investigation  well.  The  funds  of  the  station  permit  the  employment  of 
intelligent  assistants,  and  the  most  improved  utensils  are  employed  in  the  work. 
The  development  of  the  agricultural  department  is  satisfactory  and  the  many  vis- 
itors to  the  station  find  this  of  great  interest." 
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Another  says:  '' The  station  has  a  compact  organizatton,  everything  convenient, 
and  the  work  economically  conducted.  In  a  general  way  it  embraces  the  field  of 
biology,  dairying,  animal  nutrition,  plant  nutrition,  chemistry,  horticulture,  ento- 
mology, doil  physics,  and  general  experiments  in  plant  growth,  including  tillage." 

Another  says:  ''The  work  of  our  station  is  more  particularly  in  the  line  of  dairy 
work,  and  we  feel  fairly  well  satisfied  with  its  conditions  and  especially  with  the 
relations  we  have  suoceedo<l  in  establishing  with  the  dairymen  of  the  State.  Oar 
connection  with  them  becomes  more  and  more  intimate  each  year,  and  especially  In 
the  matter  of  testing  milk  and  of  paying  for  milk  at  creameries  and  cheese  fac- 
tories by  tests.  We  have  reason  to  believe  that  our  work  has  been  of  a  good  desl 
of  value  to  them,  if  we  do  say  it.'' 

Another  says:  ''All  the  appliances  about  the  college  and  station,  iuclnding  stocky 
dairy,  vineyards,  etc.,  are  nsed  as  a  laboratory  for  the  students  in  agriculture  in  its 
broadest  sense  as  an  '  applied  science.' ''  The  amount  of  foundation  work  in  this  sta- 
tion and  one  other,  both  new,  has  been  enormous  and  merits  especial  mention.  In 
another  State  students  are  sent  out  in  charge  of  special  work  at  substations  estab- 
lished. The  writer  says :  "A  student  put  in  charge  of  work  thoroughly  planned 
and  frequently  inspected  beats  other  forms  of  substation  management.'' 

Seed  distributions  have  been  made  in  three  or  four  of  the  more  Western  stations 
where  the  conditions  seem  to  demand  it  and  are  favorable  for  a  just  aj^reciation  of 
its  worth. 

Co5peration  is  urged  by  another,  who  says:  "Not  that  all  can  agree,  but  that 
small  groups  of  workers  could  be  formed  where  the  conditions  were  favorable  to 
work  on  special  agreed  lines. 

'*  This  station  is  desirous  ef  cooperating  and  I  believe  we  are  ready  to  cooperate 
with  some  others  in  dairy  work  and  pig- feeding." 

Another  says :  "  We  are  endeavoring  here  to  do  such  work  as  will  promote  the 
agricultural  interests  of  our  own  State  and  at  the  same  time  contribute  as  much  as 
possible  to  the  advance  of  genuine  scientific  investigation,"  and  another  speaks  of 
poor  soil,  much  depleted  by  long  cropping,  and  of  the  one  great  problem  of  how  to 
bring  it  up  and  use  better  animal  husbandry  with  diversified  products.  He  says: 
'*  We  have  had  no  disaster  from  moving,  fire,  or  flood."  Several  others  have  met 
one  or  more  of  these  to  their  sorrow  and  temporary  disadvantage. 

Another  says  that  the  work  is  being  appreciated  more  each  year  by  the  farmers. 
Five  bulletins  a  year  are  issued.  In  another  instance  the  general  condition  of  the 
station  is  good.  Experiments  are  carried  on  at  six  substations  or  experiment  farms, 
five  conducted  with  and  one  without  irrigation.  The  superintendent  of  each  farm 
is  controlled  by  directions  sent  out  from  the  head  of  each  department  of  the  uni- 
versity. Plans  for  experiments  at  all  the  farms  are  recommended  to  the  experiment 
station  committee  of  the  board  of  trustees  by  the  station  council.  This  plan  insures 
uniformity  of  plan  and  purpose  at  all  substations  and  is  considered  advantageous. 
Efforts  are  to  be  made  to  establish  experiments  in  stock-breeding,  feeding,  dairy- 
ing, etc.,  at  each  farm,  because  of  the  prominence  of  stock-raising  as  an  industry. 

Another  says :  "  The  station  force  is  extremely  active  and  we  have  on  hand  much 
more  material  than  we  can  publish  on  account  of  limited  funds.  The  field  covered 
by  the  station  has  become  extremely  extended  and  yet  we  see  many  problems  which 
need  to  be  investigated.  The  testing  of  varieties  and  field  experiments  have  not  so 
far  yielded  such  wide  results  as  have  those  which  have  been  conducted  in  buildings 
where  the  conditions  could  be  better  controlled  than  in  the  field."  We  agree  very 
fully  with  this  writer  and  know  that  experiments  of  the  latter  class  are  more  inter- 
esting to  tbe  worker  and  will  give  more  positive  results;  yet  if  time  is  taken  and . 
the  proper  checks  maintained,  and  further,  if  the  factor  of  "individuality"  or  "per- 
sonal equation"  for  each  plat  be  properly  looked  after  and  as  far  as  possible  elim- 
inated, then  we  may  obtain  much  satisfaction  from  plat  experiments. 

In  closing  this  dissertation  I  wish  to  thank  those  who  have  responded  so  promptly 
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to  my  request  for  information  which  for  lack  of  time  has  been  loosely  thrown  into 
groups.  The  tardy  ones  caased  some  delay  in  commencing  the  work.  Perhaps  they 
were  too  bnsy  to  stop  experiments  long  enough  to  reply  bat  are  here  and  will  give 
as  in  person  what  they  have  failed  to  send. 

•    C.   L.   IXGERSOLL, 

Chairman. 

The  Pbesident,  If  there  is  no  objection  the  report  will  be  filed  with 
the  secretary.    Next  is  the  report  from  the  section  on  botany. 

Mr.  Teacy.  Prof.  Atkinson,  the  chairman,  owing  to  his  duties  at 
Cornell,  where  he  has  gone  recently,  is  not  present,  and  has  asked  me 
to  read  his  paper. 

Mr.  Tracy  then  read  the  reiK)rt  of  Mr.  Atkinson  as  chairman  of  the 
section  on  botany,  as  follows: 

Rkport  of  the  Section  on  Botany. 

Since  tlie  last  annual  report  was  presented  from  the  section  on  botany  before  this 
Association  the  force  of  botanical  workers  in  the  experiment  stations  has  been 
increased  by  the  organization  of  departments  at  the  following  stations :  Arizona, 
Florida,  New  Mexico,  South  Dakota,  and  Texas,  the  officer  at  the  latter  station  being 
horticultnrist  in  charge  of  botany. 

Several  changes  hax*^  been  made  in  the  working  force.  At  the  Alabama  Collpge 
Station,  G.  F.  Atkinson  retired  October  1, 1892.  At  the  Kansas  Station,  A.  8.  Hitch- 
cock was  appointed  January,  1892,  to  succeed  W.  A.  Kellerman.  In  Massachusetts, 
J.  E.  Humphrey  retires  January  1, 1893.  In  Michigan  the  station  work  has  been 
reorganized,  and  C.  F.  Wheeler  appointed  botanist.  At  the  New  York  Cornell  Uni- 
versity Experiment  Station,  W.  R.  Dudley  retires  to  accept  a  position  in  Leland 
Stanford  University,  and  G.  F.  Atkinson,  of  Alabama,  has  been  appointed  crypto- 
gamio  botanist. 

At  several  stations  where  botanical  work  is  carried  on  there  is  no  regularly  ap- 
pointed botanist,  that  work  being  in  charge  of  the  horticulturist  or  entomologist. 
Since  botanical  work  has  come  to  my  notice  from  several  of  those  places  it  has  seemed 
be«t  to  include  it  in  the  report.  In  view  of  this  and  the  fact  that  several  of  the 
botanists  have  charge  also  of  entomology  or  horticulture,  or  are  given  the  titles 
mycologist  or  biologist,  the  official  title  is  placed  in  parenthesis  accompanying  each 
station's  work. 

Alabama :  P.  H.  MeU  (botanist  and  meteorologist,  has  charge  of  phanerogamic 
botany)  is  engaged  upon  a  study  of  the  economic  grasses  and  weeds  of  the  State, 
and  is  crossing  varieties  of  cotton.  Mr.  Atkinson  (biologist,  has  charge  of  plant 
pathology)  has  continued  his  studies  of  cotton  diseases,  has  discovered  a  new  damp- 
ing-off  fungus,  obtained  pure  cultures  of  Pammel's  ozoninm  of  root  rot  of  cotton  in 
Texas,  and  is  studying  the  biology  of  the  organisms  which  cause  leguminous  root 
ioberdes.* 

Arizona :  J.  W.  Toumey  is  making  observations  on  the  adaptability  of  the  native 
grasses,  trees,  and  shrubs  for  cultivation. 

ConnecHcut  {New  Haven) :  W.  C.  Stnrgis  is  studying  the  diseases  of  tobacco  and 
making  experiments  in  curing  tobacco  and  spraying  fruits  and  garden  crops.  He  is 
beginning  a  critical  study  of  the  Cribrariaceaei. 

Delaware :  F.  D.  Chester  (mycologist)  is  engaged  upon  studies  of  Monilia  fructi- 
gena ;  diseases  of  watermelons,  muskmelons,  and  cucumbers,  and  the  winter  killing 
of  blackberries.    He  has  reached  promising  results  in  treatment  of  peach  rot. 

Florida:  P.  H.  Rolfs  (botanist  and  entomologist)  has  recently  entered  upon  his 
duties. 

•  For  continuation  see  Cornell  University  Experiment  Station  in  this  report. 

3»38— Bull.  16 3 
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Illinois:  T.  J.  Barrill  (bot-anist  and  horticnlturist)  is  studying  bacterial  diseaaee 
of  plants,  ra8i>beiTy  mat,  mouilia  of  phim,  and  economic  smuts. 

Indiana:  J.  C.  Arthur  (botaniBt)  is  investigating  the  normal  growth  of  the  potato, 
and  the  relation  of  tlie  number  of  eyes  of  a  tuber  or  part  of  a  tuber  to  the  number  of 
storks  produced  and  to  the  yield.  He  is  also  studying  the  enzyme  in  seeds  of  wheat 
and  oats,  the  relation  of  green  seed  to  early  maturity,  and  wheat  smnts,  and  ban 
devised  a  method  of  preventing  the  rust  and  bacterial  disease  of  carnations. 

Iowa:  L.  H.  Panimel  (botanist)  is  studying  the  life  history  of  Peziza  BchleroH^frwrn, 
Rhizoctonia  heicPj  and  Cercospora  bcticola.  He  has  experimented  on  the  eflfect  of  fun- 
gicides upon  roots  and  germination  of  seeds,  crossing  of  cucurbits,  treatment  of 
plant  diseases,  and  is  at  work  on  the  chromogerm  bacteria  of  the  Ames  flora,  and 
anatomy  of  cucurbits. 

Kansas:  A.  S.  Hitchcock  (botanist)  is  experimenting  with  fungicides  on  seeds  and 
studying  the  biology  of  weetls,  and  economic  Uredineae. 

Kentucky:  H.  Garman  (entomologist  and  botanist)  is  engaged  upon  comparative 
study  of  foreign  plants. 

Maine:  ¥,  L.  Harvey  (botanist  and  entomologist)  is  making  collections  of  eco- 
nomic plants. 

MaasachnsetU:  J.  E.  Humphrey  (vegetable  physiologist)  has  been  studying  black 
knot  of  plum,  a  violet  disease,  and  a  new  disease  of  cucumbers,  and  is  preparing^  a 
monograph  of  North  American  SaprolegniacesB. 
%  Michigan:  0.  F.  Wheeler  is  consulting  botanist. 

Mississippi:  S.  M.  Tracy  (director  of  station)  is  making  a  botanical  survey  of  the 
State  and  working  on  the  Gramineo",  Southern  tomato  blight,  and  a  new  disease  of 
the  grape. 

Nebraska:  C.  £.  Bessey  (botanist)  is  making  an  exhaustive  study  of  native  trees 
and  shrubs,  and  native  and  cultivated  grasses,  and  is  at  work  on  diseases  of  the 
sugar  beet. 

New  Jersey:  B.  D.  Halsted  (botanist  and  horticulturist)  is  working  on  diseases  of 
the  cranberry,  rose,  violet,  and  hazel,  and  fungi  of  weeds,  and  experimenting  on 
treatment  of  celery  and  sweet  potato  diseases. 

New  York  *  {Cornell):  G.  F.  Atkinson  (cryptogamic  botanist)  is  engaged  upon  a 
study  of  winter  blight  of  tomatoes,  a  botrytis  disease  of  beans,  carnation  diseases, 
and  damping-off  fungi. 

New  York  (Geneva):  S.  A.  Beach  (horticulturist)  is  studying  the  effect  of  copper 
compounds  in  soil  on  vegetation.  He  has  obtained  good  results  from  Bordeaux 
mixture  and  selection  of  seed  for  anthracnose  of  beans,  and  from  Bordeaux  mixture 
for  Septoria  on  chrysanthemums.  He  has  also  treated  apple  and  potato  scab,  rasp- 
berry anthracnose,  gooseberry  mildew,  strawberry  leaf-blight,  and  celery  diseases. 
He  has,  in  cooperation  with  D.  G.  Fairchlld,  experimented  on  the  effect  of  rainfall 
on  pollination. 

New  Mexico:  E.  O.  Wooten  (botanist)  is  collecting  plants  for  a  herbarium. 

North  Carolina:  G.  McCarthy  (botanist)  does  entomological  work,  is  engaged  in 
seed-testing  and  treatment  of  grape  and  tomato  diseases,  and  is  studying  bacteria 
of  nitrification. 

North  Dakota:  H.  L.  Bolley  (botanist)  has  found  corrosive  sublimate  effective  in 
preventing  potato  scab ;  is  studying  the  fungus  of  deep  scab  of  potatoes,  making 
attempts  at  artificial  cultures  of  UredineaB,  and  working  on  the  distribution  of  root 
tubercles  of  the  Leguminosese. 

Ohio:  Miss  F.  Detmers  (botanist)  is  collecting  the  rusts  (Uredineje)  of  the  State. 

Oregon:  M.  Craig  (botanist)  is  at  work  on  weeds,  forage  plants,  and  plant  diseases. 

Pennsylvania:  W.  A.  Buckhout  (botanist)  does  entomological  work,  is  engaged  in 

*The  botanical  department  has  charge  of  the  experiment  station  work  in  botany, 
which  is  intrusted  to  the  cryptogamic  botanist. 
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forestry  and  hybridization,  and  is  working  on  the  practical  side  of  potato  rot  and 
downy  mildew  of  the  grape. 

Rhode  Island :  L.  F.  Kinney,  (horticulturist  and  acting  botanist)  has  reached  im- 
portant results  in  the  treatment  of  seed  potatoes  with  Bordeaux  mixture  to  prevent 
potato  scab.     He  is  also  treating  seeds. 

South  Dakota :  T.  A.  Williams  (botanist)  is  making  observations  on  forage  plants 
Bniie<l  to  varying  conditions  in  different  parts  of  the  State  and  studying  plum  pock- 
ets and  a  geranium  disease. 

Tennessee:  F.  Lamson  Scribncr  (director  and  botanist)  has  published  a  list  of  the 
grasses  of  the  State  in  the  furm  of  a  popular  edition,  to  be  followed  by  a  more  tech- 
nical one. 

Texas:  R.  H.  Price  (horticulturist)  does  entomological  work  and  is  engaged  in 
treatment  of  cotton  and  grape  diseases. 

Utah:  The  entomologist  acts  as  consulting  botanist. 

Virginia:  E.  A.  Smyth,  jr.,  has  charge  of  phanerogamic  botany.  W.  B.  Alwood  (hor- 
ticalturist)  is  engaged  in  studying  ap))le-leaf  diseases  and  experimenting  on  weak 
solations  of  copper  salts  for  plant  diseases. 

Vermont:  L.  R.  Jones  (botanist)  has  made  a  test  of  the  comparative  value  of  a 
nnmber  of  the  standard  fungicides  on  potato  rot  (Phytophoihora  infestans), 

Wisconsin:  £.  S.  Goff  (horticulturist)  is  working  on  apple  scab  and  experimenting 
on  the  germination  of  seeds. 

In  looking  over  the  work  of  the  station  botanists  it  is  interesting  to  note  the  num- 
ber who  are  engaged  in  making  use  of  artificial  cultures  iu  studying  the  life  histories 
of  parasitic  fungi.  Not  only  are  the  stations  through  this  work  constantly  makijig 
important  contributions  to  the  biology  of  many  obscure  and  little-known  organisms, 
bat  they  are  making  known  many  facts  which  have  an  important  bearing  on  the 
treatment  of  the  diseases  produced  by  these  parasites.  The  different  habits  and 
appearances  of  the  real  enemy  are  brought  to  light;  its  plans  of  attack  are  studied; 
proof  of  its  harmfulness  can  be  established  by  inoculation,  and  known  causes  thus 
supplant  supposed  onea.  No  other  feature  of  botanical  work  at  the  experiment 
stations,  in  my  estimation,  is  doing  so  much  to  lay  the  permanent  foundations  for  a 
rational  economy  in  the  treatment  of  plant  diseases. 

The  best  work  of  this  kind  can  only  be  successfully  carried  out  with  the  aid  of 
expensive  modem  apparatus  appertaining  to  bacteriological  laboratories.  This  pro- 
vides the  trained  workmen  with  the  means  of  proceeding  rationally  and  accurately 
to  the  desired  end.  The  stations  which  at  the  present  writing  are  provided  with 
sach  cultural  apparatus  are  the  following : 

Alabama,  Connecticut  (New  Haven),  Delaware,  Illinois,  Indiana,  Iowa,  Kansas, 
Kttitucky,  Massachusetts  (Amherst),  New  Jersey,  New  York  (Cornell),  New  York 
(Geneva),  North  Carolina,  North  Dakota. 

Several  workers  in  other  stations  feel  the  need  of  cultural  apparatus  in  their  work. 
It  is  hoped  that  another  year  will  find  them  provided  with  this  want. 

Steps  were  taken  to  determine  the  number  of  volumes  in  station  libraries  relating 
to  botany,  accessible  to  the  workers.  Sufficient  data  were  not  received  to  incorpo- 
rate anything  more  than  a  general  statement  in  this  report  to  the  effect  that  several 
of  the  stations,  even  those  remote  from  the  larger  seats  of  learning,  are  building  up 
surprisingly  large  and  valuable  libraries  and  herbariea. 

Resi>eetfnlly  submitted. 

George  F.  Atkinson, 

Chairman. 

The  President.  If  there  is  no  objection  the  report  will  be  filed  with 
the  secretary.    Next  is  the  report  from  the  section  on  chemistry. 

Mr.  Scovell,  chairman  of  the  section  on  chemistry,  presented  the  fol- 
lowing reiK>rt: 
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REPORT  OF  THE  SECTION'  ON  CHEMISTRY. 

Early  in  September  a  circular  letter  was  addressed  to  the  chemists  of  the  agri- 
cultural colleges  and  experiment  stations,  asking  for  a  brief  rei>ort  of  the  chemical 
work  completed  or  under  way  since  the  last  meeting  of  this  Association.  To  this 
letter  twenty-three  replies  were  received.  It  is  evident  from  these  replica 
that  the  chemists,  taken  as  a  body,  are  com^idering  many  subjects  covering  the 
field,  from  mere  det<?ctive  work  to  purely  scientific  investigations.  Some  forty 
different  snbjects  are  reported  as  having  been  considered.  I  would  trespass  beyond 
my  allotted  time  were  I  to  consitJer  these  various  snbjects  separately,  or  even  givo 
the  brief  synopses  of  the  reports  received,  which  I  have  had  compiled,  and  which  are 
appended  to  this  report. 

Like  my  predecessor,  I  have  endeavored  to  classify  the  various  subjects  consid- 
ered, and  for  this  purpose  have  adopted  in  the  main  his  admirable  scheme  of  claBsi- 
fication.  I  have  classified  the  subjects,  therefor'*,  under  the  following  principal 
heads:  (1)  Detective  duty;  (2)  work  directly  related  to  farm  management;  (3)  work 
having  in  view  the  improvement  of  processes  or  the  development  of  agricultaral 
manufactures;  (4)  work  of  a  more  strictly  scientific  nature.  Most  of  the  work 
reported  falls  under  one  or  more  of  these  classes.  It  is  not  always  easy,  however,  to 
tell  under  which  one  some  of  the  work  should  come,  as  some  reporters  give  the  mere 
facts  without  giving  the  purposes  of  the  work.  Take,  for  instance,  the  analysis  of 
feeding-stuffs.  A  number  report  having  made  such  analyses,  without  stating 
whether  it  was  for  the  purpose  of  giving  the  farmers  information  as  to  the  purity 
or  whether  it  was  done  in  connection  with  feeding-experiment*.  Again,  soil  analysis 
might  be  mere  routine  work,  or  it  might  be  an  exhaustive  investigation  which  more 
probably  would  come  under  scientific  investigations.  In  the  main,  however,  the 
reporters  have  not  only  outlined  the  work,  but  have  explained  sufliciently  to 
readily  classify  it. 

(1)  Detective^  duty, — Detective  duty  or  routine  work  undertaken  to  protect  the 
farmer  against  fraudulent  practices  in  the  business  world.  Under  this  class  m  placed 
the  routine  work  of  fertilizer  analysis  when  made  for  the  purpose  of  verifying  for 
farmers  the  statements  of  dealers,  or  for  the  discovery  or  prevention  of  fraud,  either 
with  or  without  fertilizer  control;  also  the  examination  of  feeding  stuffs,  dairy 
products,  and  other  materials  for  adulteration. 

(a)  Fertilizer  analyses:  Eleven  stations  report  work  under  fertilizer  analyses 
eight  assuming  fertilizer  control.  It  is  evident,  however,  that  some  of  the  stations 
reporting  did  not  incorporate  fertilizer  control  work,  assuming,  nndonbtedly,  that 
such  work  was  not  a  matter  of  consideration  here,  as  the  funds  for  such  work  come 
from  the  State  or  from  fees.  [The  analysis  of  fertilizers  to  detect  fraudulent  practice 
seems  to  be  generally  undertaken  by  those  stations  which  are  in  the  fertilizer  belt. 3 
None  of  the  stations  report  that  the  fertilizer  work  prevents  more  important  and  at 
least  more  interesting  work  being  done.  One  station  distinctly  states  that  the 
fertilizer  control  work  is  a  source  of  revenue  which  materially  aids  it  in  other  work. 

(6)  Feeding  stuffs:  Hut  one  station  reports  the  analysis  of  feeding  stuffs  with  the 
object  in  view  of  detecting  adnlterat'ons. 

(c)  Adulterations  of  dairy  products :  Two  stations  report  that  they  are  doing  work 
for  dairy  commissfoners  in  the  analyses  of  butter,  etc. 

(d)  Detection  of  poison:  One  station  reports  a  case  of  poison  maliciously  given  to 
cows. 

(2)  Work  directly  related  to  farm  management, — This  includes  a  large  amount  of 
chemical  work  carried  on  for  the  purpose  of  determining  or  practically  demonstrate 
ing  for  the  farmer  the  best  methods  of  carrying  out  farm  operations,  including;  such 
work  as  soil  tests  of  fertilizers,  feeding  stuffs,  the  test  of  milch  cows  and  dairy  breeds, 
the  preservation  of  manures,  utilization  of  waste  products,  etc.  All  the  chemistR 
replying  report  work  under  this  head  as  follows: 
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(a)  Soil  tei»t«  with  fcrtilizei*8:  Seven  stations  Lave  been  flevoting  some  of  their 
time  to  tlie  chemical  wdfIc  in  soil  tests  with  the  comnn^cial  fertilizers. 
(6)  Feeding  experiments:  Fonr  staticms  rei)ort  work  in  feeding  experiments. 

(c)  Composition  of  plants:  Thirteen  stations  are  at  work  on  the  analyses  of  plants. 
Some  of  them  are  doing  far  more  than  the  mere  routint)  aimlyses.  They  are  study- 
ing individual  plants.  When  such  is  the  case  they  are  also  j^iv^^u  credit  for  work 
uuder  the  fourth  genei-al  class. 

(d)  Analyses  of  plants  at  diiferent  stages  of  growth  has  occupied  the  attention  of 
four  cheniistB  reporting. 

(f)  Analyses  of  newly  introduced  plants :  The  analyses  of  plants  newly  introduced 
when  considered  hically  has  been  undertaken  by  four  chemists. 

(/)  Test  of  milch  cows  and  dairy  breeds:  Eight  stations  have  ha<l  this  topic  under 
eonsideration.  Some  are  at  work  making  a  comparative  test  of  dairy  breeds,  others 
are  analyzing  the  milk  of  individual  cows  for  the  purpose  of  studying  the  composi- 
tion in  relation  to  feeding  experiments  or  for  an  object  lesson  to  the  farmer,  showing 
him  the  necesaity  of  weeding  out  the  cows  in  the  dairy  which  do  not  pay  for  their 
keeping. 

{§)  Analyses  of  manures,  waste  products,  etc. :  Eleven  stations  are  giving  their 
attention  to  the  analysis  of  manures,  waste  products,  etc.,  some  of  them  devoting 
considerable  attention  to  this,  both  as  a  matter  of  illustration  and  for  the  purpose 
0/  determining  to  what  extent  the  waste  materials  on  the  farm  and  in  the  factories 
can  be  utilized  in  restoring  the  fertility  of  our  soils. 

(fc)  Soil  and  water  analyses :  Twelve  stations  are  at  work  on  the  analysis  of  soils 
or  waters,  or  both.  Some  few  of  the  stations  are  giving  a  great  deal  of  attention 
to  this  topic,  and  alkali  soils  and  irrigation  waters  have  been  very  generally  con- 
sidered by  our  Western  stations. 

(3)  Work  hating  in  vieio  the  improvement  of  processes  or  the  development  of  agi^uHurdl 
mtmufaciwes, — Under  this  class  may  properly  come  much  of  the  chemical  work  in 
our  creameries  and  sugarhouses,  and  also  the  study  of  the  sugar  beet,  sorghum, 
and  cane  aH  to  their  content,  the  object  being  to  develop  an  industry. 

(a)  Test  of  plants  for  sugar:  Nine  of  our  stations  have  been  studying  the  sugar  beet 
or  the  sorghum  plant,  some  stations  giving  considerable  attention  to  the  sugar  beet. 

{h)  Dairy  problems :  Seven  stations  report  work  under  this  topic.  It  is  impos- 
sible in  some  instances  to  tell  whether  the  work  properly  comes  under  this  class  or 
under  detective  <luty,  as  the  analysis  of  milk  for  creameries,  etc.  Some  few  of  the 
stations  are  entering  extensively  into  the  chemical  problems  involved. 

(c)  Milling:  One  station  reports  a  study  of  milling  products. 

(4)  Work  of  a  more  strictly  scientific  nature. — Under  this  head  may  be  placed  the 
eomparative  study  of  soils,  plants,  and  foods;  analyses  for  the  purpose  of  studying 
plant  physiology  and  nutrition;  digestion  experiments;  a  study  of  the  food  of  man; 
and  stufUes  of  chemical  methods  and  apparatus,  the  object  being  the  improvement  of 
methods  for  the  sake  of  accuracy,  saving  of  time  and  convenience, or  for  the  develop- 
ment of  methods  and  invention  of  apparatus  in  original  investigations.  At  least 
three  stations  are  taking  up  the  soil  question.  Three  stations  are  studying  the  to- 
bacco plant  and  as  many  are  at  work  on  the  cotton  plant.  The  loss  of  nitrogen  in 
the  development  of  plants  has  been  considered  by  one  station.  A  number  of  stations 
are  at  work  in  or  arranging  to  undertake  digestion  experiments.  Thirteen  of  the 
stations  reporting  have  been  to  a  greater  or  less  extent  studying  chemical  methods 
and  apparatus. 

From  the  reports  it  is  to  be  clearly  seen  that  while  the  chemical  work  of  our  sta- 
tions to  a  great  extent  has  been,  and  probably  will  continue  to  be,  of  a  routine  nature, 
the  valne  of  which  should  not  be  underestimated,  nevertheless  considerable  work  of 
a  higher  nature  is  being  undertaken  or  contemplated  in  the  near  future.  The  thor- 
ongh  equipment  of  many  of  our  stations  and  the  additional  force  being  employed 
gives  an  opportunity  for  a  more  thorough  and  systematic  study  of  chemical  problems. 
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The  timo  and  attention  ii^iven  to  chemical  methods  by  nearly  all  onr  stations^  aa 
evinced  by  the  work  reported  to  the  Association  of  Official  Ag^icaltural  Chemists, 
is  indicative  of  progress.  When  "we  consider  that  nearly  all  of  onr  stations  have 
been  organized  in  the  past  few  years,  that  many  of  onr  workers  were  necessarily 
inexperienced  in  practical  work,  we  can  but  wonder  at  the  work  accomplished  and 
the  accuracy  of  the  results  obtained.  I  feel  it  but  justice  to  say  that  much  of  this 
credit  is  due  to  the  Association  of  Official  Agricultural  Chemists.  The  uniformity 
of  methods — methods  tried  by  the  crucial  tests  of  experience,  a  great  saving  of  time 
by  the  use  of  such  methods,  the  shortening  of  the  work  of  onr  chemical  engineers  by 
tunneling  through  rather  than  going  around  obstacles — have  enabled  our  stations  to 
do  much  thorough,  accurate,  and  comparable  work,  which  never  could  have  had  the 
value  it  has  save  for  the  training  and  assistance  onr  chemist-s  have  had  in  and  by  oar 
Association  of  Official  Agricultural  Chemists. 

ABSTRACTS  OF  REPORTS  FROM  STATION  CHEMISTS  TO  THE  CHEMICAL  SECTION. 

G.  B.  Collingwood,  of  the  Arizona  Station,  reports  that  their  chemical  work  has 
been  (1)  a  stndy  of  the  character  of  water  used  for  irrigation  and  its  effect  on  the  soil 
and  on  plant  growth ;  (2)  the  character  of  the  soluble  material  in  the  soil  and  the  ef- 
fect which  water  will  have  on  it;  (3)  best  methods  of  curing  alkali  soils;  (4)  investi- 
gations as  to  the  per  cent  of  tannin  in  cafiaigre.  Canaigre  is  a  Rumex  indigenous  to 
the  arid  region,  which  contains  in  the  green  root  about  10  per  cent  of  tannin.  By 
cultivation  for  one  year  it  is  found  that  the  same  amount  or  sometimes  more  tannic 
acid  will  be  formed.  So  far  the  chemical  work  of  the  station  has  been  along  the 
line  of  analysis  of  waters,  soils,  a:id  native  plants,  which  may  become  of  economiQ^l 
importance. 

G.  L.  Teller,  of  the  Arkansas  Station,  summarizes  their  work  as  follows:  (1)  The 
stndy  of  methods  of  analysis  in  connection  with  the  Association  of  Official  Agricul- 
tural Chemists ;  (2)  a  study  of  the  loss  of  nitrogen  during  the  growth  of  certain 
plants;  (3)  the  study  of  the  composition  of  the  cowpea  in  the  different  stages  of  its 
development;  (4)  compilation  of  other  experiments  in  agricultural  chemistry,  pub- 
lished in  Bulletin  No.  19. 

D.  O'Briue,  of  the  Colorado  Station,  reports  work  in  the  following  lines:  (1)  Ma- 
nure; (2)  the  loco  question;  (3)  milk,  sugar-beet,  and  soil  analyses. 

E.  H.  Jenkins,  of  the  Connecticut  State  Station,  reports  of  the  chemical  work  of 
the  station,  aside  from  the  routine  of  fertilizer  control,  fodder  analyses,  milk  tests, 
and  the  assistance  rendered  to  creameries  in  introducing  a  system  of  milk-testing : 
"We  have  studied  somewhat  methods  of  cheese  analysis.  Our  chief  work,  perhaps, 
has  been  the  inauguration  of  experiments  designed  to  extend  over  a  term  of  years  to 
test  the  effect  of  fertilizers  on  the  quantity  and  especially  the  quality  of  the  Con- 
necticut wrapper  leaf  tobacco,  the  iinal  judgment  of  quality  to  be  made  after  the 
leaf  has  gone  through  the  fermentation  and  is  ready  for  the  cigar  manufacturer.'* 

Mr.  C.  D.  Woods,  of  the  Connecticut  Storra  Station,  reports  that  the  principal 
chemical  work  of  the  station  during  the  last  year  has  been :  (1)  Routine  analysis  in 
connection  with  the  study  of  the  food  of  man;  (2)  feeding  experiments  with  ani- 
mals; (3)  the  analysis  of  crops  grown  in  field  experiments. 

E.  H.  Farrington,  of  the  Illinois  Station,  says:  '*The  chemical  work  of  this  sta- 
tion for  the  past  year  has  been  mostly  on  the  analysis  of  milk,  sugar  beets,  soil,  and 
feeding  stuffs.  I  am  making  some  investigations  of  Grandeau's  method  of  estimat- 
ing matih'e  noire  in  soils ;  also  observations  on  the  soil  moisture  in  the  first  6  inches 
of  com  land  throughout  the  season."  Dr.  Farrington  reports  that  he  is  doing  con- 
siderable work  under  the  topic  of  developing  analytical  methods,  especially  in  feed- 
ing stuffs  and  the  use  of  improved  apparatus.  He  is  using  a  l-horse  power  elec- 
trical motor  for  running  a  Babcock  milk-tester;  also  an  automatic  pipette  for 
measuring  the  acid  in  milk-testing,  and  reports  that  it  has  proved  to  be  efficient  and 
practical  when  properly  constructed. 
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U.  A.  Huston,  of  the  Indiana  Station,  reports  tbat  they  hav'e  been  engaged  npon 
work  with  phoi^phoric  acid  and  sulphate  of  aliuuina  on  com.  field  experiments  on 
the  forms  of  nitrogen  for  wheat,  improvement  of  the  so-called  bo^iis  soils — both 
tield  and  laboratory  work — rate  of  soaring  milk  under  diilerent  conditions  of  set- 
ting and  examination  of  butters  produced,  feeding  and  fertilizer  value  of  pursaline, 
the  study  of  chemical  methods,  and  other  miscellaneous  matters. 

G.  E.  Patrick,  of  the  Iowa  Station,  reports  for  the  chemical  work  of  his  station 
as  follows:  (1)  Effect  of  feed  upon  quality  of  milk;  (2)  sugar  beets  in  Iowa;  (3) 
sweet  v$.  sour  cream  butter;  (4)  chemical  work  in  calf-feeding  experiments;  (5) 
soiling  experiments;  (6)  feeding  beets  and  potatoes  for  butter;  (7)  soil  analyses. 

Ill  the  chemical  laboratory  of  the  Kentucky  Station  work  has  been  carried  on  in 
the  following  lines:  (I)  Dally  tests  of  milk  in  connection  with  a  feeding  experi- 
ment for  butter  fat  as  well  as  for  comparing  the  milk  of  different  cows,  analysis  of 
batter  in  connection  with  the  above  experiment,  analysis  of  feeding  stuffs  in 
connection  with  the  above  feeding  experiment  and  also  for  farmers;  (2)  teBt« 
of  sugar  or  varieties  of  cane  grown  at  the  station;  (3)  analysis  of  potable  and 
mineral  waters,  marls,  and  soils ;  (4)  examination  of  miscellaneous  materials  sent  in 
by  farmers  and  others ;  (5)  examination  for  poison  in  viscera  of  a  number  of  cattle 
(the  results  of  this  work  aided  In  the  conviction  of  one  person  for  cattle  poisoning) ; 

(6)  determination  of  specific  gravity  of  all  the  varieties  of  potatoes  raised  at  the 
farm,  with  a  few  determinations  of  dry  matter  in  the  same;  (7)  work  on  methods  of 
analysis  in  connection  with  the  Association  of  Official  Agricultural  Chemists,  and 
analysis  of  a  number  of  honeys ;  (8)  the  whole  of  the  work  of  the  State  fertilizer 
control,  besides  the  analyses  of  several  grasses  grown  at  the  station,  is  now  in  prog- 
ress. 

H.  J.Patterson,  of  the  Maryland  Station,  reports  that  the  work  of  the  chemical 
department  has  been  chiefly  with  the  tobacco  plant  on  (1)  the  effect  of  fertilizers 
on  the  composition  of  the  ash  and  burning  qualities;  (2)  the  effect  of  different 
methods  of  caring  on  the  organic  constituents;  (3)  fodder  work  in  connection  with 
the  feeding  and  digestion  experiments;  (4)  analyses  of  marls,  limestones,  and  fer- 
tilizers used  in  experiments. 

C.  A.  Gocssmann,  of  the  Massachusetts  State  Station,  reports  that  the  lines  of 
chemical  work  have  been  (1)  analysis  of  licensed  fertilizers;  (2)  analysis  of  com- 
mercial fertilizers  or  manurial  substances ;  (3)  analysis  of  agricultural  chemicals,  a 
refuse  material  used  for  fertilizing  purposes;  (4)  analysis  of  fodder  articles;  (5) 
analysis  of  water;  (6)  analysis  of  butter  and  butter-fat  substances  for  the  Massachu- 
setts State  dairy  bureau ;  (7)  investigations  on  the  effect  of  the  application  of  dif- 
ferent fertilizers  on  the  condition  of  plants. 

H.  Snyder,  of  the  Minnesota  Station,  reports  that  work  in  the  chemical  laboratory 
of  the  station  has  been  under  the  following  lines :  (1)  in  dairying,  the  manufiicture  of 
cheese  from  milks  rich  and  poor  in  f^ts,  the  incorporation  of  cream  into  cheese, 
losses  in  cheese-making,  artificial  curing  of  cheese,  and  the  development  of  acid  in 
cheese-making.  (2)  Digestive  experiments  with  milch  cows— pea  silage  and  wheat 
bran;  with  pigs — barley,  barley  and  shorts,  corn,  corn  and  shorts,  bran,  peas,  etc. 
In  these  latter  experiments  complete  analysis  has  been  made  of  the  food  and  in  the 
case  of  the  cows  the  milk  also.  (3)  Analysis  of  the  beets  grown  by  farmers  in  the  dif- 
ferent parts  of  the  State,  and  tests  of  varieties  of  beets  and  sorghum.  (4)  The  oom- 
posttion  of  the  wheat  plant  in  its  different  stages  of  growth,  and  the  analysis  of 
different  grains  of  wheat  and  all  the  milled  products  from  the  same.  (5)  Analysis 
of  the  main  fodder  and  grain  crops  of  the  State.     (6)  Soil  collection  and  analyses. 

(7)  Analysis  of  water  and  milk  samples  sent  by  farmers,  and  other  miscellaneous 
work. 

W.  L.  Hutchinson,  of  the  Mississippi  Station,  reports  that  the  chemical  work  for 
the  station  during  the  past  year  has  been  on  grasses,  marls,  water,  cotton  plants, 
and  milk. 

F.  W.  Morse^  of  the  New  Hampshire  Station,  reports  that  the  work  pursued  in  the 
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cboniical  laboratory  of  tlie  station  has  been  (1)  a  study  of  tbe  effect  of  feeding  upon 
the  composition  of  butter  fat;  (2)  investigation  of  maple  sap,  sirup,  and  sugar  witii 
reference  to  the  season;  (3)  composition  of  fodder  corn  with  reference  to  the  amount 
of  seed  per  acre  and  the  investigation  of  nitrogen-free  extract  in  the  same;  (4)  de- 
velopment of  analytical  methods. 

New  Jersey  has  been  at  work  on  (1)  analyses  of  commercial  fertilizers.  (2)  Analysis  of 
fertilizing  materials,  manures,  waste  products,  etc.,  (a)  for  the  purpose  of  giving  exact 
information  as  to  their  character  and  composition ;  (b)  to  indicate  ecouomical  methods 
of  buying  and  using.  (3)  Analyses  of  farm  crops,  (a)  to  determine  the  character  aud 
valne  of  newly  introduced  phints;  (5)  to  determine  the  effect  upon  the  composition  of 
potatoes  and  sweet  potatoes,  of  the  use  of  different  kinds,  forms,  aud  qualities  of  plants 
and  qualities  of  plant  food.  (4)  The  study  of  chemical  methods.  We  have  tried  the  Gun- 
ning method  for  the  determination  of  nitrogen  both  in  the  presence  and  absence  of 
nitrates;  the  Ulsch  for  nitrogen  and  nitrates;  modifications  of  the  official  method 
for  the  determination  of  potash ;  and  the  drying  of  fats  in  air  and  hydrogen  after 
extracting  according  to  the  official  method. 

A.  Goss,  of  the  New  Mexico  Station,  reports  that  the  chair  of  chemistry  of  the  New- 
Mexico  College  of  Agriculture  and  position  of  chemist  to  the  station  have  only  lately 
been  created,  and  he  has  no  work  to  report. 

H.  B.  Battle,  of  the  North  Carolina  Station,  gives  the  following  sjTiopsia  of  the 
chemical  work  done  by  the  station:  (1)  Analysis  of  commercial  fertilizers;  (2)  in- 
vestigations in  connection  with  the  analysis  of  cotton  seed  and  cotton-seed  meal ; 
(3)  analysis  of  marls  and  limestones — work  iu  connection  with  the  development  of 
analytical  methods  for  the  Association  of  Official  Agricultural  Chemists;  (4)  identi- 
fication of  ores,  minerals,  etc. ;  (5)  iron  ores;  (6)  mineral  waters;  (7)  investigations 
with  tobacco  with  reference  to  composition ;  (8)  study  of  the  composition  of  native 
and  wild  grasses  and  various  feeding  stuffs;  (9)  digestion  experiments;  (10)  study 
of  sorghum  as  to  its  sugar  content. 

G.L.  Holter,  of  the  Oklahoma  Station,  reports  that  the  station  has  just  been 
organized  and  that  he  has  no  work  to  report. 

G.  W.  Shaw,  of  the  Oregon  Station,  reports  that  the  Oregon  Station  has  been  cou- 
fined  to  two  lines:  (1)  Work  on  the  sugar  beet;  (2)  an  investigation  of  the  Orogou 
soils. 

H.  J.  Wheeler,  of  the  Rhode  Island  Station,  reports  that  the  chemical  work  of  his 
station  during  the  year  embraces  the  analyses  of  commercial  fertilizers,  factory  re- 
fuse of  agricultural  value,  fodders,  well  and  spring  waters,  and  a  systematic  analysis 
of  the  algie  which  appears  on  the  Rhode  Island  coast,  with  special  reference  to  their 
fertilizing  qualities. 

M.  B.  Hardin,  of  the  South  Carolina  Station,  reports  the  chemical  work  of  the 
Clcmson  Agricultural  College  as  being  confined  to  (1)  the  analyses  of  feeding  stuffs, 
sugar  beets  and  fertilizers;  (2)  an  examination  into  the  character  of  phosphoric  acid 
in  cotton-seed  meal  and  the  ratio  of  available  to  the  total  phosphoric  acid,  and  of  tbe 
water  soluble  to  the  total  potash  in  such  meal.  Analyses  of  official  samples  of  com- 
mercial fertilizers  have  also  been  made  at  the  South  Carolina  station. 

C.  W.  Dabney,  of  the  Tennessee  Station,  reports  the  chemical  work  done  by  the 
station :  "We  have  completed  and  published  a  bulletin  on  the  cotton  plant.  This 
is  a  chemical  study  of  the  cotton  plant  and  all  its  parts  and  all  the  products  of  the 
cotton-seed  industry.  We  have  also  analyzed  a  number  of  feeding  stuff's,  samples 
of  milk,  butter,  etc.  Most  of  our  time  work  has  been  given  to  a  systematic  study 
of  the  soils  of  Tennessee.  The  soils  of  East  Tennessee  have  been  completed,  and  we 
are  now  at  work  upon  the  soils  of  other  sections  of  the  State.  The  station  also 
makes  the  analyses  for  the  State  bureau  of  agriculture  in  connection  with  the  fer- 
tilizer control." 

H.  H.  Harrington,  of  the  Texas  Station,  reports  the  study  of  grasses  and  foragre 
crops.  Tlie  soils  of  the  State  have  been  given  attention  by  this  station  and  they  are 
just  beginning  to  study  animal  foods  under  special  conditions. 
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J.  L.  Hills,  of  the  Vermont  Station,  reports  that  the  work  of  the  chemical  depart 
ment  is  largely  in  connection  with  the  dairy,  and  has  covered  abont  three  thousanil 
analytical  samples  of  dairy  products;  also  with  the  maniifaetnre  of  maple  sugar  and 
simps,  and  fertilizer  control;  together  with  fodder  analyses  in  connection  with 
feeding  experiments,  and  the  study  of  analytical  methods. 

R.  J.  Davidson,  of  the  Virginia  Station,  reports  the  analysis  of  feeding  stuffs,  fer- 
tilizers, and  marls,  and  a  special  chemical  study  of  the  tobacco  plant. 

E.  E.  SIoBSon,  of  the  Wyoming  Station,  reports  that  the  chemical  work  of  the  sta- 
tion has  been  on  the  following  lines:  (1)  analysis  of  sugar  beets;  (2)  .analysis  of 
soils;  (3)  analysis  of  mineral  waters  of  the  State;  (4)  analysis  of  native  and  culti- 
vated grasAea. 

M.  A.  SCOVKLL, 

Chairman. 

The  President.  If  there  is  no  objection  the  report  will  be  filed  with 
the  secretary.    Next  is  the  report  of  the  section  on  entomology. 

Mr.  OSBOBN.  Prof.  Bruner  is  not  present  but  has  sent  ine  his  report, 
with  the  request  that  I  present  it  to  the  association.    It  is  as  follows: 

Report  of  the  Section  on  Entomology. 

While  there  is  still  a  certain  amount  of  ridicule  entertained  for  the  **  bug  catcher  " 
or  entomologist,  this  feeling  of  apparent  disgust  on  the  part  of  the  general  public 
for  himself  and  his  "  pets  "  is  rapidly  disappearing.  Consequently  it  has  even  been 
acknowledged,  in  a  quiet  sort  of  way,  that  some  of  those  misguided  mortals  are 
harmless  fellows.  It  has  also  been  asserted  on  one  or  two  occasions  that  thoy  are 
not  "bad;''  when  everything  is  taken  into  consideration,  thoy  do  not  differ  very 
much  from  other  people.     But— well,  no  matter. 

There  has  been  no  groat  change  in  the  personnel  of  the  entomological  workers  in 
the  stations  and  colleges  during  the  past  year;  hence  it  has  been  thought  bent  not  to 
repeat  the  report  of  a  year  ago  and  that  of  two  yeAT8  ago.  We  have  had  reports  on 
the  work  being  done  by  different  members  of  the  society  of  station  and  college  eco- 
nomic entomologists  from  year  to  year.  This  year,  therefore,  I  thought  it  might  bo 
well  to  digress  a  little  from  the  custom  of  the  past  and  report  on  the  equipment  of 
the  various  institutions  for  this  work.  I  accordingly  sent  out  personal  letters  to  all 
of  the  working  entomologists  of  the  society,  asking  for  concise  statements  respecting 
the  equipment  of  the  departments  under  their  respective  charge.  These  letters 
were  replied  to  by  a  number  of  the  entomologists  addressed,  but  others- have  thus 
far  paid  no  attention  to  them. 

Judging  from  the  reports  received,  the  different  institutions  in  the  East  are 
apparently  much  better  equipped  for  entomological  work,  both  as  to  reference  libra- 
ries and  apparatus  with  which  to  work,  than  are  those  in  the  West.  TJiey  are  also 
provided  with  more  and  better  room  than  we  in  the  western  part  of  the  country  can 
boast  of.  This,  when  we  take  into  consideration  the  fact  that  the  East  also  con- 
tains most  of  the  large  reference  libraries  of  the  country,  does  not  speak  well  for  the 
institutions  of  the  West.  True,  there  are  extenuating  circumstances  which  should 
be  taken  into  consideration  before  we  criticise  too  severely.  The  Eastern  States 
have  been  settled  much  longer  and  are  more  thickly  populated.  The  insect  pests 
have  also  had  more  time  to  increase  and  become  spread  over  that  region  than  thoy 
have  had  in  the  West.  On  the  other  hand  we  in  the  new  West  transact  our  agri- 
caltoral  business  on  a  much  larger  scale  than  do  our  EaKtern  friends.  Our  insect 
pests,  while  perhaps  fewer  in  number  of  species,  are  greater  in  number  of  indi- 
viduals of  each  species.  These  must  be  handled  over  hundreds  of  acres,  whereas  in 
the  East  they  are  dealt  with  on  only  a  few  acres. 

Of  the  thirty-odd  workers  the  country  over,  it  will  be  seen  from  a  perusal  of  the 
following  reports  that  a  number  of  them  are  provided  with  special  buildings  or 
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inseotarief,  with  greenhoase  attachments,  in  which  to  carry  on  their  investigations. 
Others  of  our  namher  are  without  these  aids.  Some  are  supplied  with  ample  means 
for  hoth  field  and  laboratory  experimentation  against  the  insect  pests  of  their  re- 
spective localities,  while  others  have  hardly  anything  in  the  shape  of  these  aids, 
and  scarcely  more  than  the  bare  space  in  one  corner  of  a  small  room  with  which  to 
attack  the  host  of  insect  enemies  which  they  are  supposed  to  coutrol. 

As  would  naturally  be  supposed,  the  workers  who  are  best  equippe<l  and  at  the 
same  time  well  supported  by  the  governing  boards  of  their  respective  institutions, 
have  been  and  are  now  doing  the  best  work.  Economic  entomology  does  not  mean 
the  mere  gathering  and  pinning  away  in  boxes  of  a  number  of  miscellaneous  insects, 
as  many  people  seem  to  think,  nor  do  any  of  the  workers  who  have  been  engaged 
to  fill  these  positions  wish  to  make  such  their  trust. 

What  we  need  as  workers  who  are  expected  to  accomplish  much  in  economic  ento- 
mology, is  the  following  equipment:  (1)  Good  and  ample  roon^  to  work  in;  (2)  first- 
class  reference  libraries  and  collections  of  typical  specimens,  along  with  suflicieut 
apparatus  in  the  shape  of  breeding  cages,  jars,  microscopes,  cameras,  drawing 
tools,  materials,  etc. ;  (3)  machinery  for  the  application  of  insecticides  in  laboratory 
and  field ;  (4)  sufficient  appropriations  to  enable  us  to  carry  on  our  experimental 
work  with  insecticides  and  other  methods  of  insect  control  on  a  sufficiently  broad 
scale  to  insure  success.  Without  support  of  this  kind  it  is  wrong  to  expest  the 
workers  in  economic  entomology  to  accomplish  great  results.  Give  us  an  oppor- 
tunity to  prevent  the  great  annual  losses  sustained  by  the  agricultural  and  other 
interests  of  the  country  from  the  ravages  of  depredating  insects,  and  w©  will  do  our 
utmost  to  meet  this  demand. 

Standing  at  the  head  of  the  economic  entomological  work  of  the  country  is  the 
Division*^of  Entomology  of  the  U.  S.  Department  of  Agriculture.  This  is  in  charge 
of  Prof.  C.  V.  Riley.  Without  this  branch  of  government  work  to  fall  back  on 
the  various  workers  in  the  stations  and  colleges  would  be  much  hampered  in 
their  researches  in  economic  entomology.  Assisted  as  he  is  by  so  many  special  work- 
ers, Prof.  Riley  has  been  able  to  make  the  Division  a  vast  storehouse  of  information 
on  the  life  histories  and  habits  of  most  of  our  indigenous  insects.  With  the  good 
reference  libraries  and  collections  at  hand  any  doubtful  question  that  may  come  up 
in  the  several  stations  of  the  country  can  be  quickly  settled  in  Washington.  It  is 
the  Mecca  to  which  all  entomologists  of  the  country  journey.  Recently  the  build- 
ing of  a  typical  insectary  for  use  in  connection  with  this  Division  of  the  U.  S.  De- 
partment of  Agriculture  has  added  to  its  usefulness.  Not  only  are  there  a  number  of 
workers  located  in  the  rooms  of  the  Division  at  Washington,  but  there  are  also  a 
number  of 'field  agents  distributed  over  the  country,  where  they  are  occupied  iu 
making  special  investigations  on  the  insects  in  the  regions  where  they  are  located. 
The  equipment  of  this  Division  is  nearly  perfect.    No  report  has  been  received. 

The  following  reports  from  the  institutions  heard  from  will  indicate  about  the  con- 
dition of  equipment  of  the  various  institutions  of  the  country  that  are  more  or  less 
engaged  in  the  study  of  economic  entomology : 

Alabama,  although  not  having  a  special  entomologist,  carries  on  this  line  of  work 
in  the  Alabama  Polytechnic  Institute.  The  work  here  is  in  charge  of  I^rof.  Geo.  F. 
Atkinson,  the  professor  of  biology.  He  reports  as  follows:  '*  With  all  this  work  on 
hand  (pathological  and  mycological),  I  can  at  present  do  little  in  entomology,  and 
the  comparatively  small  equipment  for  insect  study  would  not  be  worth  men- 
tioning." The  professor,  however,  states  that  his  institution  is  very  well  equipped 
for  bacteriological  and  mycological  work,  his  library  and  collections  in  that  direc- 
tion being  very  good.  He  also  states  that  he  has  a  special  hothouse  for  the  study 
of  fungi,  etc. 

From  Aris^ona  J.  W.  Tourney  reports  that  "  the  department  of  entomology  at  this 
station  has  been  iq  operation  less  than  a  year.  As  yet  the  library  is  poorly  supplied 
with  necessary  re&rence  books  on  the  subject ;  however,  we  hope  to  make  considerable 
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additions  in  this  line  in  the  near  ftitnre.  We  have  a  rofeience  collection  of  nearly  two 
thonsand  specimens,  many  illustrating  species  of  economic  importance.  The  univer- 
sity being  located  in  a  non-agricultural  region,  but  few  field  experiments  have  been 
carried  on ;  however,  during  the  summer  I  will  spend  two  or  three  weeks  at  Phcenix 
in  the  special  study  of  the  injurious  insects  of  that  region.  We  are  well  supplied 
with  necessary  machinery  for  the  application  of  insecticides.  We  have  been  e^e- 
cially  investigating  the  insects  injurious  to  canaigre  (Runicxhymenosepalwi),  a  plant 
the  economic  importance  of  which  we  are  investigating  as  to  its  value  as  a  source 
for  the  supply  of  tannin.'' 

In  Arkansas  there  is  no  separate  department  for  the  purpose  of  investigations  in 
economic  entomology,  although  there  is  engaged  at  the  Arkansas  Industrial  Univer- 
sity a  professor,  J.  F.  McNeill,  who  is  an  entomologist. 

California  is  well  equipped  for  work  in  this  line,  and  not  only  has  an  experi- 
ment station  entomologist,  C.  W.  Wood  worth,  but  also  a  professor  of  entomology  in 
the  College  of  ^agriculture.  There  are,  in  a4ldition  to  these,  two  special  agents  of  the 
U.  S.  Department  of  Agriculture  located  in  the  State.  The  San  Francisco  Academy 
of  Sciences  is  provided  with  a  good  reference  library,  to  which  the  entomologists 
have  access. 

The  State  of  Colorado  has  an  entomologist,  C.  P.  Gillett,  who  is  connected  with 
both  the  experiment  station  and  the  agricultural  college.  He  is  provided  with  an 
assistant.    His  report  reads  as  follows: 

''  For  apiary  experiments  there  has  been  erected  a  good  honey  house,  with  storage 
and  work  rooms  and  cellar.  I  have  thirteen  colonies  of  bees  and  an  abundance  of 
furniture  and  tools  to  work  with  in  the  apiary.  The  insect  collection  probably 
numbers  not  less  than  10,000  specimens,  all  of  which  have  been  taken  in  the  past 
year  and  a  half,  and  the  number  is  rapidly  growing.  We  are  patting  special  stress 
on  collecting  and  rearing  insects  this  year.  Our  breeding-cage  numbers  for  this 
year  have  reached  261  to  date,  (July  28).  I  keep  an  accessions  and  a  species 
catalogue  and  a  breeding-cage  record,  with  a  system  of  cross  references,  and  as  full 
data  as  possible  are  kept  of  everything  that  enters  the  collection.  To  contain  the 
collection  I  have  112  Harvard  boxes,  75  Schmitt  boxes,  and  25  other  boxes  for  which 
I  know  no  name.  The  section  is  also  fairly  well  equipped  with  the  various  insecti- 
cides and  pumps  and  other  apparatus  for  applying  the  same.  I  am  allowed  one 
good  assistant,  who  devotes  most  of  his  time  to  station  work.  The  station  has  use 
of  the  microscopes,  photographic  apparatus,  etc.,  belonging  to  the  college.'' 

Connecticut  does  not  report  any  special  work  in  this  lino. 

M.  H.  Beckwith,  of  Delaware,  reports  that  the  entomological  work  of  this  station 
is  carried  on  in  connection  with  the  horticultural  work,  and  in  consequence  of  not 
having  an  assistant  the  time  has  to  be  divided  between  the  two  departments,  often 
to  the  detriment  of  one  or  the  other  of  the  lines  of  work. 

"The  library  contains  about  one  hundred  and  fifty  volumes,  principally  on  eco- 
nomic entomology.  We  have  no  reference  collection  except  such  as  I  have  been  able 
to  secure  in  connection  with  my  routine  work.  The  facilities  for  breeding  and 
studying  life  histories  are  a  glass  house  and  breeding  cages  similar  to  those  illustrated 
by  Dr.  Riley  in  his  Missouri  report.  Various  field  experiments  are  carried  on  to 
control  the  curculio,  com  weevil,  strawberry  weevil,  peach  aphis,  cankerworms, 
codling  moth,  rose  bug,  cabbage  worms,  etc.  We  are  well  provided  with  machinery 
for  applying  insecticides,  having  ^ve  Nixon  pumps,  upon  which  we  use  the  ^inch 
hose,  with  fittings  for  the  large  nozzles.  We  also  have  a  Japy  knapsack  pump  and 
several  Vermorel  nozzles,  one  Lewis  combination  pump,  and  the  Brooks  hand  pump, 
but  we  use  the  Nixon  pumps  and  nozzles  in  preference  to  all  others  in  our  work. 
Much  of  our  work  is  distributed  in  difierent  parts  of  the  State.  Numerous  lectures 
have  been  given  before  grange  meetings,  horticultural  societies,  and  farmers'  insti- 
tutes. Anthonomiu  musculua  has  been  very  numerous  on  strawberries  in  several 
locahties  in  the  State.    I  found  blossoms  infested  with  the  larv»  and  have  bred  per- 
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foct  insects  from  tlicm.  We  are  experimenting  with  Botiytua  teneUa  on  the  white 
grub." 

I  have  received  no  report  from  Florida^  but  there  is  entomological  work  carried 
on  in  this  State;  the  name  of  the  station  eutomologisc  is  P.  H.  Rolfs. 

Georgia,  I  believe,  is  without  an  entomologist,  either  in  the  experiment  station  or 
in  the  State  College  of  Agriculture  and  Mechanic  Arts. 

The  Illinois  College  and  Station  work  is  united  under  the  charge  of  Prof.  S.  A. 
Forbes.  The  equipment  for  work  is  excellent  and  the  resnlts  obtaiired  are  amoug  the 
best  in  the  country.  The  iusectary,  which  is  nsed  in  the  study  and  rearing  of  insects, 
is  one  of  the  best  equipped  in  the  country.  Library,  reference  collections,  and  everj'- 
thing  else  are  among  the  best.  Several  assist-ant-s  are  provided  by  the  State.  Field 
control  of  insect  pests  and  the  study  of  bacterial  diseases  of  insects  have  been  lead- 
ing features  of  experimenting  in  this  State. 

In  Indiana  there  is  no  station  entomologist,  bat  the  subject  is  taught  in  the  School 
of  Agriculture,  Horticulture,  andVeterinary  Science  of  Purdue  University  by  J.Troop. 
I  have  no  report  of  equipment  and  facilities  for  teaching  from  this  institution. 

The  Iowa  department  of  ent'Omology  is  quite  strong,  both  in  the  agricultural  col- 
lege and  experiment  station.  The  work  in  both  is  in  charge  of  Prof.  Herbert  Os- 
born,  who  is  provided  with  an  assistant  for  the  station  work.  He  reports  as  fol- 
lows: 

"Library  facilities  embrace  the  college  library,  the  station  library,  and  my  private 
library.  As  these  duplicate  each  other  only  in  a  few  cases  the  aggregate  is  an  excel- 
lent working  entomological  library,  containing  almost  all  of  the  current;^  ento- 
mological literature  and  many  works  which  are  out  of  print  and  rare.  Of  special 
works  I  may  mention  Buckton's  British  Aphides,  Piaget's  Lea  Pediculines,  Guebel, 
Epizoa,  full  sets  of  Psyche,  Canadian  Entomologist,  Proceedings  and  Transactiona 
American  Entomological  Society,  and  Riley's  Reports  as  among  the  important  ones. 
The  collections  are  quite  extensive,  twenty-four  glass-top  cases  15  by  18  inches, 
and  two  hundred  or  more  boxes  (Schmitt  pattern)  belonging  to  the  Station ;  besides 
these  the  fiill  college  sets.  They  are  especially  full  and  valuable  in  native  Lcpidoptera, 
Coleoptera,  and  Homiptera,  while  other  orders,  especially  Orthoptera  and  Neurop- 
tera,  are  quite  well  represented.  In  many  cases  the  determinations  are  by  well- 
known  specialists,  and  great  pains  have  been  t^ken  in  all  orders  to  secure  cnrroct 
identification  of  species.  In  Hymenoptera  the  Ichneumonidi©  and  Tenthredinidie 
are  well  represented.  In  Diptera  some  of  the  families  are  fairly  well  represented 
with  determined  material.  The  Hemiptera,  including  my  private  collection,  con- 
tains an  extensive  series,  and  of  parasitic  insects,  especially  Pediculida)  and  Mai- 
lophaga,  it  is  perhaps  one  of  the  best  in  the  country.  In  Arachnida  (8piders,mite8, 
and  ticks)  it  is  fairly  well  supplied.  In  all  orders  biological  material  is  accumulating 
rapidly,  and  some  special  collections  showing  insects  affecting  certain  crops  are 
already  formed  or  in  progress. 

"The  section  owns  a  first-class  microscope,  with  powers  ranging  to  a  one-twelfth 
inch  oil  immersion,  and  various  accessories,  and  has  also  at  command  the  numerous 
equipment  in  microscopes,  microtomes,  etc.,  in  the  college  laboratoi*y  of  zordogy  and 
entomology.  A  breeding  room,  about  25  feet  square,  is  devoted  to  breeding  cages 
and  equipment  for  tracing  life  histories,  while  root  cages  are  provided  for  outdoor 
work  and  space  in  the  station  greenhouse  is  available  during  winter  or  at  any  time 
when  necessary  for  special  conditions.  An  apiary  is  kept,  at  present  consisting  of 
half  dozen  full  colonies  and  two  nnclei,  one  of  which  is  kept  in  an  observation  hive 
for  study.  Studies  of  clover  insects  are  in  progress,  and  experiments  upon  control 
of  Jassidie  in  pastures.  We  have  a  variety  of  spraying  outfits  and  nozzles,  hopper- 
dozers,  etc.,  and  supplies  of  various  insecticides,  which  are  tested  to  determine  their 
merit  or  their  adaptability  for  certain  kinds  of  insects  or  effects  on  certain  plants, 
We  have  numerous  queries  regarding  in.iurions  insects,  and  mnch  time  is  devoted  to 
correspondence.      My  own  time  is  divided  between  college  and  station  duties." 
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From  Kansas  no  report  has  been  received)  but  we  know  that  the  ent-omological 
work  in  that  State  is  well  taken  care  of,  both  at  the  agricultural  college  and  the 
State  university.  At  each  of  those  institutions  are  located  well-known  entomolo- 
gists, at  the  agricultural  college  £.  A.  Pojienoe  and  at  the  university  F.  II.  Snow. 
The  experiments  relative  to  the  control  of  the  chinch  bug  by  meaoH  of  a  bacterial 
disease  have  become  widely  known  as  work  being  done  at  the  university,  while 
insect  pests  of  especial  interest  to  the  horticulturist  are  being  successfully  studied 
at  the  agricultural  college  and  station.  The  principal  workers  at  both  of  the  insti- 
tutions have  assistants  provided.    The  equipment  at  both  is  good. 

Prof.  H.  Garman,  of  the  Kentucky  Station,  writes:  ^'  At  the  station  I  have  charge 
of  entomology  and  botany  as  one  department  and  have  fitted  up  two  rooms  on  the 
first  floor  for  work  in  these  lines.  One  of  these  is  provided  with  a  desk,  a  draw- 
ing table,  and  bookcases  and  is  used  entirely  for  manuscript  work.  The  other  and 
larger  room  is  fitted  up  as  a  laboratory,  with  tables  for  microscopic  and  insect  work 
and  with  one  large  table  for  bacteriological  work,  this  lino  being  pursued  both  as  a 
branch  of  entomological  work  and  as  a  division  of  botany.  In  the  laboratory  are 
cases  for  insects  and  also  for  plants.  The  rooms  are  provided  with  gas  and  water 
and  the  usual  apparatus,  such  as  microscopes,  bacteriological  sterilizers,  setting 
frames,  breeding  cages,  racks  for  vials,  etc. 

''The  collection  of  named  specimens  numbers  in  the  neighborhood  of  1,800  spe- 
cies.   Most  of  my  material  is  not  yet  determined. 

*'  In  the  way  of  books  we  have  the  standard  works,  such  as  those  of  Harris,  Saun- 
ders, Curtis,  Fitch,  Riley,  Lintner,  Lubbock,  McLaughlan,  Buck  ton,  Westwood,  Say, 
Le  Conte,  etc.,  and  have  the  more  important  serials,  such  as  Proceedings  Entomo- 
logical Society,  Philadelphia,  Transactions  American  Entomological  Society,  Cana- 
dian Entomologist,  Entomologica  Americana,  etc. 

''  In  the  college  I  have  the  department  of  zoology  and  entomology,  and  teach  the 
latter  snbject  to  all  students  taking  the  biological  course  and  those  for  the  agricul- 
tural courses.  These  students  are  required  to  make  a  careful  study,  using  the  micro- 
scope and  dissecting  needles  when  necessary,  of  types  of  all  important  orders  of  in- 
sects; and  learn  the  use  of  analytical  keys  by  determining  material  furnished  them 
or  collected  by  them.  They  are  required  also  to  become  familiar  with  common 
iigurious  species  and  with  approved  remedies  for  their  injuries. 

''  I  have  one  regular  assistant,  who  helps  in  both  station  and  college  work;  when 
more  help  is  required  I  draw  upon  students. 

"  The  station  is  also  supplied  with  the  usual  apparatus  for  spraying  and  for  the 
application  of  insecticides.^' 

From  Louisiana  H.  A.  Morgan  writes  that  **  the  entomological  department  has  but 
recently  been  added  to  this  institution,  and  that  in  connection  with  another  very 
heavy  branch  of  work,  namely,  horticulture.  Until  this  summer  nothing  was  done 
in  this  lino  except  investigation  that  might  go  on  without  much  expense.  Early 
this  spring  breeding  cages  were  procured,  a  portion  of  the  propagating  house  set 
aside  as  a  temporary  insectary,  and  the  different  field  force  pumps  and  knapsack 
sprayers  were  purchased. 

"  We  have  a  collection  already  of  about  forty  cases ;  a  great  many  of  the  speci- 
mens I  collected  while  studying  at  Cornell. 

*'  Car  entomological  library  is  by  no  means  the  best ;  however,  our  board  are 
gradoally  feeling  the  pressing  necessity  of  advancing  this  work  and  are  furnishing 
as  with  good  works  from  time  to  time.    The  literature  we  have  is  very  general. 

''Our  investigations  up  to  the  present  have  been  along  economic  lines,  associating 
as  moch  of  the  scientific  with  our  work  as  possible.  We  have  worked  with  the 
screw  worm  fly,  horn  fly,  sugar  cane  borer,  sweet  potato  borer,  com  bud  worm 
{DiahroHca  IS-punciata),  orange  dog  (Papilio  cresphontes),  pecan  and  walnut  moth 
{Aetia9  luna),  cotton  worm,  bollworm,  and  to  some  extent  with  many  others. 

"I have  found  it  very  difficult  to  carry  on  any  work,  having  the  two  departments 
-without  any  assistant  in  either,  in  both  university  and  experiment  station.    I  have. 
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howeyer,  persaaded  oar  board  to  separate  the  departments  and  to  give  me  ento- 
mology alone,  tlie  separation  to  take  effect  October  1. 

''I  am  at  present  workiug  on  the  orange  scales,  and  have  made  arrangements  for 
the  importation  of  the  parasites  upon  the  red  scale  (Aapidiotm  aHrantii)f  which  have 
been  recently  imported  into  California.  I  have  also  made  arrangements  for  the  trial 
of  the  hy<lrocyauic  acid  gas  treatment. 

"For  teaching  facilities  I  have  been  furnished  with  a  number  of  charts  and  three 
Anzaux  models,  also  good  microscopes  and  geueral  laboratory  facilities.'' 

The  entomological  work  in  Maine  is  in  charge  of  Prof.  F.  L.  Harvey,  who  states 
that  "The  experiment  station  has  no  laboratory,  but  I  use  the  natural  history 
laboratory  of  the  college  and  my  private  quai^ters  at  my  house  for  exiierimental 
work.  I  am  provided  with  microscopes,  microtomes,  and  other  apparatus  usually 
found  in  biological  laboratories. 

"We  have  a  collection  of  1,000  species  of  insects  of  various  groups.  The  college, 
station,  and  my  private  library  inolnde  the  most  of  the  economic  entomological 
publications.  We  have  no  specially  fitted  breeding  apartments.  I  have  to  use  my 
library,  laboratory,  and  private  workroom  for  such  puri>oses. 

"I  have  been  studying  the  past  season  for  recreation  a  species  of  mite  known  as 
the  verbena  mite.    I  have  studied  our  Maine  species  of  ThyMmnura  and  Odonata. 

"We  have  force  pumps  of  several  patterns." 

E.  W.  Doran,  of  Maryland,  reports  as  follows:  "You  are  aware  that  this  is  the 
first  year  here  and  that  nothing  has  been  done  here  in  entomology  before.  There  were 
no  collections  worth  mentioning  and  no  appliances  or  library,  lliere  is  some  spray- 
ing machinery,  such  as  pumps,  etc.,  in  the  hands  of  the  horticulturist  that  can  be 
and  has  been  used  by  that  department  in  that  line  heretofore.  We  have  only  about 
1,000  species  of  insects  in  our  reference  collection,  and  the  library  of  entomological 
works  is  small.  Our  breeding  facilities  are  meager.  I  am  getting  the  matter 
started.  No  special  line  of  investigations  has  been  carried  on,  but  the  work  is  such 
as  becomes  necessary  by  outbreaks.  I  am  giving  nearly  all  of  my  time  to  teaching 
and  get  no  salary  for  services  at  the  station." 

Prof,  C.  H.  Fernald,  of  the  Massachusetts  College  (Amherst)  writes,  in  reply  to  my 
queries,  that  "there  are  two  experiment  stations  at  this  place,  one,  the  Massachusetts 
State  Station,  supported  by  the  State,  and  the  other  the  Hatch  Station,  supported 
by  an  annual  appropriation  from  the  general  government.  The  State  Station  has  no 
entomologist.  I  am  acting  as  entomologist  of  the  Hatch  Station  in  addition  to  my 
duties  as  professor  of  zoology  in  the  college  and  entomological  adviser  of  the  Gypsy 
Moth  Commission. 

"We  have  an  insectary  here  for  our  work,  which  consists  of  a  story  and  a  half 
wooden  structure  with  a  greenhouse  connected  with  it.  The  main  house  contains  a 
laboratory,  office,  insecticide  room,  anterooms,  etc.,  with  storeroom,  stenographer's 
room,  and  Janitor's  room  above.  The  basement  contains  a  pupa  room,  heating  appa- 
ratus, coal  bin,  etc.  The  greenhouse  is  so  divided  that  one  part  can  be  run  as  a  hot- 
house and  the  other  as  a  cold  house.  In  the  office  we  have  a  librai*y  of  about  one 
hundred  and  fifty  volumes  on  economic  entomology,  and  we  are  well  supplied  with 
pumps,  nozzles,  and  other  apparatus  for  applying  insecticides  both  in  the  field  and 
in  the  insectary. 

"  We  are  making  a  card  catalogue  of  the  literature  of  North  American  insects  and 
this  already  includes  more  than  25.000  cards.  These  are  made  up  from  the  entomo- 
logical works  in  my  own  library,  the  library  of  Amherst  college,  and  also  that  of  the 
agricultural  college.  This  last  is  very  full  and  contains  many  rare  and  valuable  en- 
tomological works.  This  card  catalogue  is  exceedingly  useful,  for  when  I  wish  to 
look  up  any  insect  the  card  of  that  insect  gives  all  references  to  the  literature. 

"  We  are  making  up  a  biological  collection  of  all  our  conmion  insects,  comprising 
eggs,  inflated  larv»  in  all  molts,  pupa,  images,  and  parasites,  also  their  work  on  the 
platftfl. 
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"The  work  done  here  thns  far  has  been  that  which  Beemedto  be  demanded,  Judging 
from  the  letters  that  come  in  from  different  parts  of  the  State.  The  work  of  experi- 
mentation is  first  done  here  in  the  insectary  and  then  repeated  in  the  field." 

While  I  have  received  no  report  from  Michigan,  I  know  that  the  entomological 
work  in  that  State  is  being  ably  looked  after  by  my  friend,  A.  J.  Cook,  in  the  agricnl- 
tnral  college.  Judging  from  the  amount  of  work  that  he  has  done  and  the  quality 
of  it  their  equipment  must  be  good. 

O.  Lugger,  of  the  Minnesota  Station,  has  not  sent  me  a  report  of  his  equipments  for 
entomological  work  in  connection  with  the  experiment  station  and  college  of  agri- 
culture. Whether  his  facilities  for  work  are  good  or  not,  his  work  has  been  of  such 
a  character  as  to  make  some  of  the  entomologists  envious  of  him. 

In  Mississippi  the  entomological  work  is  under  the  care  of  H.  E.  Weed,  who  writes 
me  as  follows:  ''When  I  oame  here  the  station  authorities  seemed  to  think  that  the 
entomological  work  of  an  experiment  station  should  consist  entirely  of  field  work, 
and  that  no  laboratory  or  anything  of  the  kind  was  necessary.  I  was  hence  given 
only  a  6  by  6  corner  in  the  general  .office  of  the  station.  In  six  months  I  was  given 
more  space  in  a  room  used  also  for  a  library  for  the  station.  Here  I  was  until  last 
January,  when  I  was  given  the  room  I  occupy  at  present.  This  room  is  20  by  20, 
with  a  dark  room  in  one  comer  used  in  photography.  In  addition  to  this  I  have  a 
bnilding  10  by  15  feet  in  which  I  store  my  pumps,  insecticides,  etc.,  and  do  a  little 
breeding  in  jars. 

*'The  library,  wiiich  is  chiefly  my  individual  property,  consists  of  about  200  vol- 
umes^ and  is  being  added  to  daily. 

''The  collection  comprises  only  such  material  as  I  collected  last  season  and  this, 
and  it  la  contained  in  40  Harvard  cases.  It  is  arranged  in  a  duplicate  collection,  a 
study  collection,  and  an  exhibit  collection.  This  latter  is  arranged  so  as  to  show 
insects  injurious  to  special  crops,  along  with  their  work  and  remedies.  This  collec- 
tion was  exhibited  at  several  fairs  last  fall  and  attracted  marked  attention.  Besides 
the  station  colle<:tion  I  have  a  private  collection  made  before  coming  here,  which  is 
used  for  reference.  It  is  about  the  size  of  the  station  collection,  and  is  especially 
good  in  Coleoptera. 

''A  Coddington  lens  is  the  only  microscope  of  which  the  entomological  department 
of  this  station  can  boast,  and  when  a  better  one  is  required  it  must  be  borrowed  from 
the  department  of  botany. 

"The  station  is  provided  with  the  following  insecticidal  machinery:  A  Roach 
poison  distributer,  Legget's  Paris  green  gun,  orchard  and  garden  pump,  aqui^ect. 
Eureka  knapsack,  and  Woodason's  bellows. 

''Especial  attention  has  been  given  during  the  year  to  insects  injurious  to  cotton, 
stored  grain,  cabbage,  and  beans.'' 

In  the  Missouri  Station  and  College  the  work  in  entomology  is  in  charge  of  the 
professor  of  agriculture,  C.  A.  Keffer.  No  report  has  been  received  in  reference  to 
the  equipment  and  work  of  this  station. 

"The  department  of  entomology  in  the  Nebraska  Station  and  Industrial  College  is 
under  the  charge  of  myself.  No  provision  is  at  present  made  for  an  assistant  in 
either  the  station  or  the  college.  The  equipment  here  is  as  follows :  We  have  a  good 
reference  collection,  embracing  about  10,000  species  of  insects  of  various  orders. 
These  are  contained  in  200  double  boxes  made  by  Stromberg,  of  Galesburg,  HI.,  100 
Schmitt  boxes,  two  cabinets  of  the  Schmitt  pattern,  and  about  150  other  boxes  of 
miscellaneous  make.  In  addition  to  these  we  have  some  thirty  display  cases  of  our 
common  injurious  and  beneficial  insects  arranged  along  with  their  food  plants  to 
show  their  work,  etc.  Our  alcohol  material  in  preparatory  stages,  our  spiders,  and 
myriapods,  are  contained  in  about  1,500  vials.  Much  of  this  material  is  as  yet  unar- 
ranged  and  unnamed.  The  library,  if  we  include  all  the  works  that  are  contained 
in  the  station,  college,  and  in  my  private  set,  will  perhaps  reach  750  volumes  besides  a 
nmnber  of  smaller  papers.    We  lack,  however,  such  works  as  the  principal  miscel- 
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laneous  publications  of  Westwood,  Curtis,  and  otbers,  wliich  are  of  the  utmost  Im- 
portance to  the  eoouomic  entomologist.  Oar  library  as  a  whole  is  quite  complete  in 
works  on  Orthoptera,  on  the  Aphidido;,  Arachniis,  and  American  periodicals. 

Breeding  facilities  are  practically  out  of  the  question  at  present,  for  the  entire 
department,  station  and  college,  is  limited  to  a  single  room  scarcely  large  enough  for 
a  comfortable  office.  This  one  room  serves  as  office  for  the  station  work,  library 
room,  private  work  room,  collection  room,  breeding-cage  room,  and  laboratory'  for 
students,  of  which  there  are  upwards  of  twenty  in  different  lines  of  work.  Our 
laboratory  equipment  for  student  and  private  work  is  fair,  there  being  three  high- 
grade  and  six  good  laboratory  microscopes  in  the  two  departments  of  the  institution. 
Of  wall  charts  we  have  all  that  we  desire,  as  well  as  other  appliances  of  like  nature. 
These  and  reference  collections  with  the  boxes  to  contain  the  latter  we  have  had  no 
difficulty  in  obtaining ;  but  books  and  breeding  facilities,  with  machinery  for  fiold 
experiments,  though  asked  for,  have  not  been  provided.  Consequently,  our  equip- 
ment in  these  lines  is  almost  entirely  wanting. 

No  special  line  of  investigation  is  at  present  under  way  here.  The  station  work  in 
this  line  has  been  almost  entirely  dropped  for  the  time  to  give  way  to  teaching. 
Sugar  beet  insects  have  been  studied  in  the  field  to  some  extent  during  the  past  sum- 
mer as  well  as  this  could  be  done  without  funds  and  appliances.  The  near  future, 
however,  promises  to  better  this  state  of  affairs. 

From  F.  H.  Hillman,  of  Nevada,  no  report  has  beeu  received.  He  is  entomologist 
and  botanist  for  the  station  and  teaches  the  two  subjects  in  the  college. 

There  does  not  appear  to  have  been  any  report  from  New  Hampshire,  where  the 
entomology  is  in  charge  of  Prof.  C.  M.  Weed.  That  he  has  the  best  that  can  be  ob- 
tained from  the  board  of  control  in  his  State  can,  be  relied  upon. 

A  very  encouraging  report  comes  firom  Prof.  J.  B.  Smith,  of  New  Jersey,  and  reads 
as  follows : 

'^  My  laboratory  is  fully  equipped  for  all  kinds  of  investigation  into  the  structure 
or  classification  of  insects.  The  optical  aids — lenses,  microscopes,  and  drawing  cam 
eras — are  ample  in  every  direction.  Dissecting  tools,  reagents,  and  apparatus  for 
histological  investigation  are  complete,  and  as  a  study  laboratory  I  have  little  left 
to  wish  for  The  library  on  the  subject  is  very  full.  We  have  not  only  the  leading 
economic  publications,  but  also  all  the  current  periodicals,  native  and  foreign,  and 
have  in  most  cases  full  sets  of  each  joufnal,  including  such  as  the  Annals  of  the 
French  and  Belgian  Societies,  the  Berliner,  Deutsche,  andStettiner  Zeitschriften,  and 
indeed  a  well  selected  and  full  series  of  the  best 'entomological  works.  To  this  I  am 
adding  constantly  and  have  nothing  to  complain  of  under  this  head.  I  may  add 
that  we  have  all  the  records  and  publications  of  like  character. 

''The  collections  are  good  and  growing.  At  present  they  fill  150  cabinet  boxes, 
151  hy  18^,  and  the  same  number  of  smaller  book  boxes,  9  by  13;  in  the  Lepidop- 
tera  we  have  an  excellent  general  collection;  in  the  Cleoptera  a  well-selected 
series,  representing  the  American  families;  and  in  the  other  orders  chiefly  a  col- 
lection of  local  forms.  This  collection,  embracing  nearly  6,000  species,  has  been 
almost  entirely  secured  by  myself  during  the  three  years  of  my  connection  with  the 
station.  There  are  33  boxes  illustrating  the  economic  insects  as  treated  in  the  station 
bulletins.  The  facilities  for  raising  or  breeding  insects  are  poor,  and  1  confine 
this  work  to  the  closest  possible  limits.  The  State  is  small,  Imd  nearly  all  parts 
of  it  are  readily  reached  by  rail  in  a  few  hours,  so  that  it  is  easy  to  study  the 
insects  in  the  field,  and  I  feel  the  want  of  an  insectary  less  than  might  be  the  case 
otherwise.  Of  insecticide  machinery,  n-e  have  enough  to  illustrate  and  make  prac- 
tical experiments.  1  have  the  leading  types  of  nozzles,  to  exhibit  and  for  use.  My 
method  of  work  is  to  select  some  one  or  more  crops  which  are  roost  troubled  hy 
insects,  fix  upon  the  most  convenient  points  for  their  study,  and  spend  as  much 
time  in  the  field  as  is  necessary  to  enable  me  to  learn  all  that  I  consider  needful 
concerning  the  insects.  During  the  present  year  insects  infesting  sweet  potatoes 
and  the  Cucurbitacese  are  being  specially  studied." 
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From  C.  H.  T.  Towoaend,  eotomologittt  of  the  New  Mexico  Station,  we  ha^e 
received  the  following  report: 

**  I  have  secared  all  the  standard  entomological,  zoological,  and  physiological 
works.  I  have  also  10  large  hreeding  cages,  after  the  Department  of  Agricnltnie 
style;  2  hand  spray-pumps,  hose,  cyclone  nozzles;  1  Woodason  hellows;  a  complete 
outfit  for  preparing  liquid  insecticides ;  2  achromatic  triplets ;  50  insect  hoxes,  from 
Schmitt;  10  gross  assorted  vials,  with  ruhher  corks  to  fit;  and  40  large  glass  Jars 
for  alcoholic  material. 

"I  have  no  special  line  of  investigation.  Everything  here  is  new,  and  each 
rec^ves  the  same  attention.  I  have  already  notes  on  275  species.  I  also  have  a 
jarge  nnmher  of  fine  alcoholic  specimens,  about  200  vials.  Of  the  275  species,  prob- 
ably 100  are  named,  if  not  more. 

''The  ofiSco,  which  is  in  the  basement,  consists  of  only  one  room,  and  serves  also 
as  laboratory  and  recitation  room  combined.  It  is  provided  with  two  tables,  a  desk, 
two  large  upright  cases  with  glass  doors,  for  holding  insect  boxes,  vial  boxes,  and 
supplies,  a  letter  press,  microscope,  etc.'' 

Even  if  there  has  been  no  report  received  from  New  York  we  know  that  the  ento- 
mology in  that  State  does  not  snfTer  for  .the  lack  of  equipment  and  a  place  in  which 
to  do  the  work.  Prof.  J.  H.  Comstock,  of  the  Cornell  Station,  was  the  first  to  erect 
a  special  building  for  the  purpose  of  rearing  and  studying  the  life  histories  of  in- 
sects. Aside  from  this  insectary  ths  institution  is  one  of  the  best  supplied  institu- 
tions in  the  land  as  to  library  and  reference  collection. 

No  report  has  come  from  the  North  Carolina  Station  or  College. 

In  North  Dakota  there  is  no  entomologist  either  in  the  station  or  the  agricultural 
college,  but  this  line  is  attended  to  in  a  limited  way  by  Prof.  C.  B.  Waldron,  of  the 
college,  who  is  arboriculturist.    No  special  equipment  is  provided. 

In  Ohio  the  subject  of  entomology  receives  attention  both  in  the  college  and  at 
the  experiment  station.  In  the  latter  it  is  under  the  care  of  F.  M.  Webster,  who 
also  acts  as  a  special  field  agent  for  the  U.  S.  Department  of  Agriculture.  He  re- 
ports as  follows:  ''The  consulting  entomologist  is  employed  Jointly  by  the  station 
and  the  Department  of  Agriculture,  has  no  classes,  but  devotes  his  whole  time  to 
original  work,  and  also  has  charge  of  the  entomological  correspondence.  By  agree- 
ment he  famishes  to  a  great  extent  his  oy^n  library,  though  the  station  purchases 
entomological  works  when  necessary.  The  station  has  a  fair  reference  collection  of 
insects,  and  the  entomologist  also  has  a  private  collection  which  is  used  in  the  regular 
official  work.  The  station  has  a  microscope,  with  accessories,  and  a  full  supply  of 
the  latest  imx3roved  machines  for  the  application  of  insecticides.  The  last  legisla- 
ture appropriated  $1,000  to  be  used  for  the  erection  of  an  insectary  building  on  the 
new  grounds  at  Wooster,  and  this  will  probably  be  in  shape  for  occupancy  the  present 
year.  It  will  be  equipped  with  facilities  for  the  study  of  the  development  of  injuri- 
ous, beneficial,  and  other  insects. 

*'  While  new  facts  relative  to  the  morphology  of  any  insect  will  be  secured  as  far 
as  possible,  rather  more  stress  is  placed  upon  such  as  depredate  on  field  crops.  While 
not  for  a  moment  losing  sight  of  the  value  of  purely  scientific  investigations,  the 
stations  will  lose  no  opportunity  to  make  such  investigations  of  practical  utility  to 
the  agriculturist,  in  whatever  branch  of  the  industry  he  may  be  engaged.  This  it 
hopes  to  accomplish  by  a  combination  of  field  and  laboratory  work.  The  technical 
features  of  entomology  will  not  sutfer  neglect,  and  it  is  hoped  that  at  some  future 
time  we  may  be  able  to  publish  an  annotated  list  of  the  insect  fauna  of  Ohio,  which 
shall  be  of  value  not  only  to  this  but  adjoining  States  as  well.  For  this  purpose 
specimens  and  notes  are  being  secured  whenever  an  opportunity  is  ofiered. " 

From  the  Oregon  Station,  the  entomology  of  which  is  in  charge  of  F.  L.  Washburn-, 
we  have  received  the  following  report : 

"The  library  contains  about  70  bound  volumes,   and  about  60  unbound  pam- 
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phlets,  insect  Toports,  monographs,  etc.,  also  files  of  the  American  Naturalist,  Ento- 
mological News,  Zoe,  Psyche,  Insect  Life,  etc. 

*'  Insecticide  machinery. — A  large-sized  Bean  sprayer,  bamboo  rods,  the  new  Ver- 
morel  nozzles,  the  Nixon  nozzle,  the  new  Bean  nozzle,  a  No.  3  Nixon  spray  pnmp, 
Little  Climaxi  pnmp,  and  a  Leggett  London  pnrple  gun  for  dry  insecticides ;  also  10 
gopher  and  mole  traps,  and  a  tank  mounted  on  wheels. 

''Five  Packard  breeding  cages  (old  style).  Breeding  jars.  The  collection  contains 
about  1,200  insects,  representing  from  500  to  700  different  species.  Forty-seven  in- 
sect boxes  in  case,  collecting  tools  and  mounting  material. " 

''In  addition  to  these  the|department  has,  in  connectio9  with  zoology,  eleven  com- 
pound and  four  dissecting  microscopes,  dissecting  tools,  etc.  • 

''  Some  of  the  work  in  progress  is  experiments  with  the  codling  moth,  iLclnding 
observations  on  the  date  of  appearance  of  moth,  length  of  time  required  for  eggs  to 
hatch,  date  of  egg-laying,  and  length  of  life  of  moth;  the  comparative  excellence  of 
several  insecticides;  study  of  the  hop  louse  and  experiments  against  it;  experiments 
with  potash  salts  against  cutworms  and  wireworms;  and  minor  experiments  against 
plant  lice,  flea  beetles,  and  common  pests  of  the  garden." 

No  work  in  economic  entomology  is  specially  provided  for  in  either  the  Paaasyl- 
vania  St-ate  College  or  station. 

The  Rhode  Island  Station,  I  believe,  is  without  a  special  entomologitl  The  work 
in  Brown  University  is  systematic  rather  than  economic. 

The  South  Carolina  Station  is  without  an  entomologist  and  no  entomological  worlc 
is  provided  for  in  the  college. 

In  South  Dakota  the  entomological  work  is  in  charge  oi  Prof.  I.  H.  Orcntt,  assisted 
by  Mr.  J.  M.  Aldrich.  The  department  is  united  with  that  of  zoology  in  both  the  col- 
lege and  station .  The  report  from  there  is  very  encoirraging.  They  have  an  ineectary 
and  are  provided  with  six  pumps  of  different  kinds,  breeding  cages,  etc.  The  collec- 
tion comprises  much  nnarranged  material,  and  about  2,000  named  species  in  all  orders, 
chiefly  in  Coleoptera  and  Diptera.  The  library  contains  most  of  the  economic  and 
some  of  the  systematic  works  on  American  insects.  Some  experiments  have  been 
made  with  kerosene  emulsion  as  a  sheep  dip  for  scab.  Experiments  will  be  made  on. 
cutworm  control  during  the  summer  and  fall.  A  collection  for  the  World's -Colum- 
bian Exposition  will  be  made. 

Tennessee  is  without  an  entoniologifft  in  both  station  and  college. 

Texas  also  seems  to  be  without  an  entomologist  at  present. 

At  the  Utah  Station  the  entomologist  and  horticulturist  are  the  same  person,  Prof. 
£.  S.  Richman.  He  also  teaches  horticulture  and  botany  in  the  agricultural  college. 
No  report  has  been  received  from  there. 

The  entomological  work  in  Vermont  is  looked  after  by  Prof.  G.  H.  Perkins,  who  is 
also  professor  of  natural  history  in  the  University  and  State  Agricultural  Colle^©, 
No  report  has  come  from  there. 

From  Virginia,  where  the  entomological  and  botanical  work  are  carried  on  by- 
Prof.  William  B.  Alwood  in  both  station  and  college,  the  following  short  report  has 
been  received : 

*' For  teaching  and  station  work  I  have  seven  rooms,  main  office;  private  office  ; 
private  laboratory;  main  laboratory,  which  is  also  lecture  room:  working  laboratory 
for  preparation  of  poisons,  fungicides,  etc. ;  and  two  small  storerooms.  This  com- 
prises entire  ground  floor  of  the  main  building.  The  library  is  my  private  collec- 
tion of  principal  Aujcricau  works  and  of  a  few  foreign.  The  collections  are  mostly 
private,  and  comprises  about  3,000  species,  embracing  all  orders.  Breeding  facUitlev 
are  not  good,  but  cages  and  greenhouse  are  used.  Field  experiments  are  few,  made 
only  to  decide  ujwn  value  of  methods,  etc.  Machinery  is  the  very  best  and  well  nsed. 
We  have  placed  much  machinery  throughout  the  State  and  taught  farmers  how  to  nse 
it.  I  am  working  especially  upon  tobacco  insects  and  those  aflecting  fruits.  I  have 
this  year  an  artist  assistant,  one  of  my  students,  and  am  preparing  a  number  of 
illustrations,  especially  on  the  life  history  of  ProtoparceoaroKna  and  Chlaridia  rJbexuu" 
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The  Washington  Station  has  no  special  worker  in  economic  entomology  and  hence  * 
no  report  has  been  received. 

Mr.  A.  D.  Hopkins,  of  the  West  Virginia  Station,  reports  in  detail,  but  the  equip- 
ment of  this  statiou  can  be  summed  up  about  as  follows : 

A  single  room  18  by  18  feet,  fitted  up  with  desk,  bookcase,  working  table,  and 
insect  cabinet  containing  36  drawers  and  27  insect  boxes.  There  is  also  a  shelf  at 
window  for  microscopic  work,  office,  and  other  chairs,  with  the  usual  fixtures  for 
work.  In  the  library  are  something  over  200  works  on  entomology.  For  work- 
ings a  good  high  power  and  a  dissecting  microscope  with  material,  and  for 
colleotiiftg  and  rearing  insects  a  good  line  of  material  and  tools  are  named, 
while  the  eqaipment  of  insectioidal  machinery  is  qnite  complete.  The  records 
of  bred  and  collected  specimens  reach  5,686,  while  he  reports  214  card  notes  and 
index  and  250  pages  of  impoblished  manuscript.  In  the  collection  there  are  con- 
tained 15,100  insects  and  1,050  q^imens,  showing  food  habits.  Some  250  uupub- 
lished  original  figures  are  also  meniioined. 

Special  lines  of  investigation  are,  (1)  th«  study  of  fruit  and  forest  tree  Scolytido) ; 
(2)  the  study  of  and  investigation  of  forest  and  shade  tree  insects.  All  of  this  equip- 
ment and  work  has  been  accomplished  in  a  trifle  ovtf  a  year. 

While  there  is  no  entomologist  at  the  Wisconsin  Station,  there  is  a  teacher  of  eco. 
nomic  entoihology  in  the  college  of  agriculture.  Prof.  £.  &  €k>ff  has  charge  of  this 
branch  along  with  horticn)tiire. 

Prof.  F.  J.  Niswander,  who  has  charge  of  entomology  in  the  Wyoming  Station, 
teaches  entomology  and  zoology  in  the  university  and  has  charge  of  the  experi- 
mental fftrm.    He  reports  as  follows : 

<'  The  books  of  reference  are  Transacti<His  American  Entomological  Society,  Riley's 
Missonri  Reports,  Packard's  Onide,  and  Garden  Insects  by  Treat,  with  such  of  the 
Government  reports  as  can  be  obtained.  I  have  a  dissecting  microscope  and  have  to 
make  my  own  breeding  cages,  etc.  The  department  gets  no  appropriations  from  the 
board.    I  have  one  small  spray  pump. 

"  The  following  outline  of  work  has  been  submitted  to  the  council :  A  study  of  the 
injurious  insects  of  the  season  and  the  best  means  and  remedies  for  their  dentruc- 
tion;  the  answering  of  correspondence  concerning  insect  outbreaks,  with  sugges- 
tions as  to  best  methods  of  destruction,  and  also  as  far  as  possible  the  study  of  their 
natural  history ;  the  publication  of  short  newspaper  articles  from  time  to  time,  as 
occasion  demands,  giving  the  most  approved  methods  of  fighting  insects;  instruct- 
ing the  superintendents  of  the  experiment  farms  with  regard  to  collecting  and  pre- 
serving insects  and  taking  observations  concerning  insect  pests;  the  buildiug  up 
of  a  collection  of  Wyoming  insects,  to  become  a  part  of  the  equipment  of  this  de- 
partment; and  the  preparation  and  collection  of  material  for  the  World's  Columbian 
Exposition  in  1893.'' 

From  J.  Fletcher,  of  the  Canada  Station,  who  is  both  entomologist  and  botanist, 
this  report  has  been  received : 

<'  The  collections  are  small  and  are  such  as  have  been  made  since  the  organization 
of  the  Crovernment  experimental  farms  in  1887.  There  is  no  special  insectary,  but 
as  there  is  no  teaching  all  of  our  (mine  and  one  assistant's)  time  can  be  devoted  to 
correspondence  and  breeding  and  remedial  experiments.  The  chief  apparatus  used 
are  Galloway  knapsack  sprayers,  a  pump  attached  to  a  barrel,  and  a  hand  pump 
(Johnson's  aquajeot).  The  investigations  made  during  part  of  the  year,  Gortyna  tn- 
nanU  in  hops,  Hcemaiobia  aerrata  on  cattle,  Coleophora  fletcherella  on  apple,  Fenusa 
melanopoda  on  alder,  Nemattu palUdiveniria  on  poplar,  Ellopia  (?)  on  oaks,  and  para- 
sites. I  have  an  unlimited  supply  of  jars  for  breeding,  and  free  scope  to  try  agri- 
cnltnral  experiments  in  the  field.  I  have  been  without  an  assistant  until  this  year, 
and  now  I  hope  to  get  my  collection  in  order  and  be  ready  next  spring  to  do  more 

effective  work." 

L.  Brunkr, 

Chairman, 
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The  President.  If  there  is  no  objection,  the  report  will  be  filed  with 

lB  secretary.  Next  is  the  report  of  the  sectioji  on  horticulture  by 
^'rof.  Popenoe,  of  Kansas. 

Mr.  Fairchild.  Mr.  Popenoe  is  not  present  nor  did  he  say  anything 
to  me  of  a  report  to  be  presented  to  the  Association. 

Mr.  Plumb.  The  question  brought  up  by  Gen.  Lee  was  left,  as  I 
understood  it,  to  be  discussed  in  the  section  on  college  work.  As  1 
think  it  has  a  wide  bearing  and  many  who  are  interested  in  the  subject 
would  not  be  able  to  hear  the  discussion  in  the  section  on  college  work, 
I  move  that  tbis  subject  be  brought  before  the  general  session. 

Mr.  Ingersoll.  There  are  three  gentlemen  present  to  read  papers 
before  the  section  on  agriculture  on  the  subject  of  the  teaching  of 
agriculture.  I  would  like  to  have  these  papers  presented  to  the  general 
session. 

Mr.  Plumb.  It  seems  to  me  that  these  papers  are  technical  and  should 
be  presented  in  the  sections,  but  the  question  raised  by  G^i.  Lee  is  of 
general  interest  and  ought  to  be  discussed  before  the  general  session. 

Mr.  Hays.  Prof.  Harwood  and  myself,  who  are  expected  to  read. 
papers  before  the  section  on  agriculture  on  the  subject  referred  to,  are 
of  the  opinion  that  if  the  subject  is  of  general  interest  the  papers 
might  as  well  be  read  before  the  general  session. 

Mr.  Harwood.  It  seems  to  me  that  if  Gen.  Lee's  question  is  taken 
up  now  the  same  thing  will  be  gone  over  when  our  papers  are  read. 

The  President.  It  has  been  moved  and  seconded  that  the  paper  read 
by  President  Turner  be  discussed  in  the  general  session  at  this  time. 
What  is  your  pleasure,  gentlemen? 

The  motion  was  carried. 

Mr.  Sanborn.  Three  years  ago,  after  fourteen  years'  experience  in 
agriQultural  education  in  the  New  England  States  and  the  Mississippi 
Valley,  I  was  called  upon  to  organize  an  agricultural  college  on  the 
Pacific  slope.  In  the  several  months  which  I  had  to  think  over  the 
subject  of  organization  and  the  studies  to  be  embodied,  I  went  over 
the  ground  very  carefully  and  arrived  at  some  of  the  following  con- 
clusions. In  the  first  place,  I  read  the  law.  very  carefully  and  tried  to 
interpret  it  for  the  greatest  good  to  our  people.  Farmers  from  ocean 
to  ocean  are  supplied  with  agricultural  colleges  and  technical  schools 
of  instruction  in  agriculture.  The  law  under  which  they  exist  states 
that  their  general  purpose  shall  be  to  teach  the  branches  of  learning — 
let  me  emphasize  this — that  relate  to  agriculture  and  the  mechanic  arts, 
in  order  to  give  a  liberal  and  practical  education  to  the  industrial 
classes. 

In  organizing  our  institution  we  provided  five  industrial  courses, 
agriculture  having  a  prominent  place.  At  this  time  I  was  writing  for 
the  agricultural  papers  throughout  the  country  to  interest  them  in  the 
college.  I  said,  "Agriculture  is  the  leading  industry  of  North  America; 
the  law  says  that  we  shall  teach  agriculture,  the  farmer  demands  that 
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every  eflfort  shall  be  put  forth  in  his  behalf.  We  shall  do  everything 
possible  to  make  agriculture  a  leading  feature  in  our  institution,  but 
after  all  it  will  rest  with  the  farmers  to  determine  whether  the  agri- 
cultural department  shall  be  the  leading  one.  If  the  demand  for  the 
mechanic  arts  should  prove  stronger,  do  not  say  that  we  have  turned 
the  cold  shoulder  to  agriculture.^ 

We  have  put  our  money  into  a  fine  farm,  have  erected  buildings,  and 
have  established  classes  in  mechanics,  horticulture,  biology,  and  other 
8x>ecial  lines.  My  friends,  the  trouble  is  that  there  is  not  a  demand 
for  agricultural  instruction,  and  the  fault  lies  not  with  the  colleges  but 
with  the  farmers  themselves.  A  young  man  came  to  me  a  short  time 
ago  with  a  letter  of  introduction  and  said  that  he  wished  to  enter  one 
of  the  departments  of  the  institution.  I  said  to  him,  "I  suppose  you 
intend  to  turn  your  back  on  the  farm  and  go  into  the  city.''  He  replied, 
*<  No,  I  am  going  back  to  the  farm."  I  asked,  "  Then  why  don't  you  take 
a  course  in  agriculture?"  *'  Why,"  said  he,  "  I  have  just  come  from  farm- 
ing." The  farmer  does  not  perceive  that  agriculture  rests  upon  science 
and  that  until  he  goes  to  college  and  studies  the  science  of  agriculture 
he  will  be  unable  to  do  the  best  work.  One  reason  why  young  men 
leave  the  farm  for  the  city  is  the  want  that  they  feel  of  mental  activity. 
When  they  discover  that  mental  activity  is  of  use  in  fixrmiug  they  will 
go  back  to  the  farm.  The  demand  for  agricultural  education  is  increas- 
ing and  twenty  years  from  now  it  will  be  the  fashionable  education.  In 
less  time  than  that  the  tide  of  migration  from  the  city  to  the  farm  will 
Bet  in. 

Mr.  Faibchild.  May  I  ask  Mr.  Sanborn  a  question?  I  would  like 
to  know  whether  he  can  tell  us  the  proportion  of  students  taking  the 
course  in  mining,  mechanical,  and  civil  engineering,  and  agriculture. 

Mr.  Sanbobn.  Not  definitely.  Of  the  junior  class  two-thirds  of  the 
students  are  in  agriculture,  in  other  classes  the  number  is  about  evenly 
divided  between  that  and  other  courses. 

Mr.  Henby.  K  there  are  only  three  or  four  in  a  class  that  is  not  sig- 
nificant. 

Mr.  Sanbobn."  We  have  sixty  juniors  and  thirty  sophomores. 

Mr.  Febnald.  Twenty  years  ago  it  was  my  i)leasure  to  attend  a  con- 
vention of  the  American  Agricultural  Colleges  in  Washington,  and  the 
principal  topic  at  that  convention  was  how  to  induce  young  men  to 
stndy  agriculture,  and  in  every  convention  down  to  this  time  that  topic 
in  some  form  or  other  has  been  brought  up  for  discussion.  I  do  not 
know  that  we  are  auy  nearer  the  solution  of  the  question  than  we  were 
years  ago.  I  believe  that  no  question  more  vital  to  the  interests  of  our 
institutions  will  be  raised  during  the  meeting  of  this  Association  than 
this  one  on  which  I  hope  to  get  light.  The  law  requires  that  we  teach 
the  branches  of  learning  related  to  agriculture  and  the  mechanic  arts. 
It  is  my  observation  and  experience  that  when  in  the  same  institution 
you  open  the  doors  to  mechanic  arts  and  to  agriculture,  the  young  men 
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will  tarn  toward  the  mechanic  arts.  An  effort  has  been  made  in  my 
own  State  of  Maine  to  change  this.  We  desire  to  see  the  number  of 
young  men  taking  the  coui'se  of  agriculture  increased,  but  we  find  that 
even  the  students  who  come  there  for  that  purpose,  when  they  see  that 
it  is  better  and  easier  to  take  civil  or  mechanical  engineering,  drop  into 
those  courses  in  large  numbers.  We  can  not  help  it.  If  the  gentlemen 
here  will  point  out  a  way  by  which  we  can  bring  equal  numbers  into 
these  courses  they  will  do  us  an  important  service.  A  farmer  will  ask 
me  why  we  do  not  turn  out  more  agricultural  students — more  who  go 
back  to  the  farm — but  when  I  ask  him  what  course  he  wishes  his  son  to 
pursue,  he  says  he  wants  him  to  take  a  course  in  civil  and  mechanicafl 
engineering.  The  farmers  send  their  boys  to  college  to  take  the  other 
courses.  I  expect  that  the  same  thing  is  true  in  every  State.  New 
Hampshire  has  just  received  an  endowment  of  nearly  a  million  dollars 
for  an  agricultural  college.  I  asked  Director  Whitcher  whether  they 
were  going  to  introduce  courses  in  civil  and  mechanical  engineering. 
"Yes.''  Then  I  said  to  him,  "From  the  first,  there  is  where  your  stu- 
dents will  be."  "Yes,"  he  said,  "I  know  it.  We  can  not  help  it.  I 
expect  the  students  to  go  into  these  courses."  And  they  will.  If  New 
Hampshire  should  shut  out  the  department  of  mechanic  arts,  making  a 
purely  agricultural  college,  the  difficulty  would  be  avoided. 

So  long  as  other  doors  are  open  the  remedy  for  it  has  not  yet  been 
found.  Whether  there  is  a  remedy  is  the  question  to  which  we  should 
address  ourselves.  We  might  lower  the  requirements  for  admission  to 
agricultural  students.  We  have  opened  short  courses,  one  for  two 
years,  and  invited  the  young  men  to  enter,  but  they  do  not  want  to 
come.  We  are  proposing  to  oi>eQ  a  short  course  in  dairying  by  winter 
lectures.  But  these  are  really  makeshifts  and  do  not  meet  the  demand 
for  an  agricultural  course.  How  shall  we  induce  students  to  take  the 
four  years'  course? 

But  even  if  our  agricultural  students  do  not  go  back  to  the  farm  we 
need  not  be  entirely  cast  down.  When  the  course  in  agriculture  is 
taken  what  difference  does  it  make  how  the  knowledge  obtained  is  ap- 
plied I  I  claim  that  a  graduate  in  agriculture  is  doing  better  service 
for  agriculture  as  director  or  chemist  of  an  experiment  station,  or  as 
editor  of  an  agricultural  paper,  than  if  on  a  farm.  So  when  a  farmer 
asks  me  why  we  don't  turn  out  more  farmers,  I  make  a  long  answer  and 
it  seems  to  satisfy  him. 

Mr.  Lee.  Eight  or  nine  years  ago  a  gentleman  just  elected  to  preside 
over  one  of  the  leading  institutions  in  the  Southern  States  when  asked 
what  he  was  going  to  do,  said,  "I  am  going  to  establish  a  department 
of  mechanic  arts  and  a  department  of  agriculture,  and  I  shall  endeavor 
to  direct  our  institution  so  that  it  shall  be  entirely  in  sympathy  with 
agriculture."  [Applause.]  I  hope  I  may  be  excused  for  making  a  per- 
sonal allusion. 
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Why  do  graduates  from  West  Point  make  good  soldiers  ?  It  is  be- 
cause they  are  educated  to  be  soldiers.  Wheu  a  boy  goes  to  West 
Point  he  sees  nothing  that  is  not  military.  When  he  goes  into  the 
library  he  sees  pictures  of  Scott,  Sheridan,  Grant,  and  other  dis- 
tinguished  soldiers,  and  he  sees  the  shelves  covered  with  military 
books.  While  he  is.there  his  eating,  his  drinking,  and  his  sleeping  are 
military. 

What  is  the  case  with  our  agricultural  colleges  ?  There  is  no  in- 
dustry so  attractive  as  farming.  When  a  man  goes  to  an  agricultural 
college,  agriculture  should  be  presented  in  its  most  attractive  style. 
He  should  see  the  best  cattle  kept  in  the  best  style,  should  see  plowing  ^ 
done  with  the  best  plows  and  the  best  teams;  when  he  goes  into  the 
orchard  he  should  find  the  very  best  iruits,  and  when  he  goes  into  the 
garden  he  should  see  the  best  vegetables.  Make  agriculture  attractive 
in  every  way  so  that  when  the  boy  wakes  in  the  morning  he  will  see 
beauties  in  the  farm. 

It  is  only  too  evident  often  that  the  colleges  are  not  in  sympathy 
with  farming.  The  Mississippi  College  is  young  and  can  not  make  a 
comparison  with  the  Michigan  and  other  colleges  in  the  older  States, 
but  I  can  say  that  our  college  is  becoming  somewhat  attractive  to  the 
farmer.  For  four  or  five  years  alliance  men  coming  by  would  turn  their 
heads  the  other  way,  but  the  sentiment  has  changed  all  over  the  State. 
The  prejudice  is  almost  broken  down  and  I  feel  confident  that  in  five 
years  we  shall  stand  in  the  same  relation  to  our  farmers  that  the 
Michigan  College  holds  to  hers.  We  shall  not  be  asked  by  the  legis- 
lature how  much  we  want,  but  how  much  we  can  use.  We  expect  to 
conduct  our  farming  so  that  when  a  farmer  comes  there  and  compares 
it  with  his  own  work  he  will  see  the  advantage  of  scientiftc  agriculture. 
I  believe  that  the  lack  of  interest  in  our  agricultural  courses  exists 
simply  because  we  do  not  give  enough  attention  to  agriculture. 

Mr.  Sanborn.  I  would  like  to  ask  whether  anything  is  done  to  keep 
boys  from  going  into  other  courses  which  the  law  is  equally  clear  in 
requiring  us  to  teach. 

Mr.  Lbb.  Only  this.  We  pay  students  for  labor  on  the  farm,  but  not 
for  working  in  the  shops.  I  say  that  the  work  in  the  shops  is  education 
only  and  does  not  deserve  pay,  but  that  work  on  the  farm  earns  money 
and  should  be  paid.  Our  mechanical  department  has  been  established 
this  year  and  about  one-half  of  the  boys  have  gone  into  that  depart, 
roent,  but  I  find  that  they  are  now  coming  back  to  the  agricultural 
courses  in  order  to  earn  the  money  paid  for  the  labor  on  the  farm. 

Mr.  Smart.  The  question  before  us  is  a  very  old  question  and  has 
been  discussed  in  the  same  old  way  for  many  years.  I  want  to  con. 
tribute  the  speech  I  have  been  making  for  the  last  five  years.  I  think 
a  good  deal  of  the  blame  for  this  thing  is  to  be  laid  to  the  tariff,  the 
farmer,  the  farmer's  son,  the  farmer's  wife,  the  professor  of  agriculture, 
and  everybody  except  ourselves.   There  are  many  reasons  why  we  have 
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8o  few  students  taking  the  course  in  agriculture.  They  could  not  l>o 
named  in  half  an  hour.  This  is  a  large  question  and  that  is  the  reason 
we  have  to  discuss  it  over  and  over  again.  But  as  to  the  statement 
that  agricultural  colleges  are  not  in  sympathy  with  agriculture,  I  do 
not  believe  it  is  true  and  the  interest  manifested  in  this  Association^ 
year  after  year  shows  that  it  is  not  true.  I  believe  there  is  not  a  man 
at  the  head  of  an  agricultural  college  that  is  not  deeply  interested — 
certainly  lam — in  seeing  the  number  of  agricultural  students  increased. 
Each  one  believes  that  he  is  doing  just  about  right  now,  but  I  question 
whether  we  in  Indiana  are.  I  hope  that  we  can  spend  this  afternoon 
or  a  good  portion  of  it  not  in  a  discussion  of  ancient  history,  but  in  con- 
sidering, for  instance,  whether  Purdue  is  doing  the  right  thing.  Cer- 
tainly we  are  not  all  doing  the  same  thing,  and  if  one  man  is  doing  just 
right,  the  others  are  not  quite  right.  Take  the  curriculum  of  Purdue 
this  afternoon  and  go  for  it.    Knock  it  to  pieces  if  you  can. 

While  we  do  not  have  large  numbers  in  our  schools  of  agriculture, 
and  while  we  may  never  expect  to  have  a  number  equal  to  those  taking 
the  course  in  engineering,  we  must  not  be  altogether  cast  down  at  that 
fact  If  the  students  will  not  come  to  the  colleges  the  colleges  must 
go  to  the  students.  I  believe  that  to  be  the  function  of  the  experiment 
station.  It  is  a  scheme  of  university  extension.  The  experiment  station 
gives  instruction  to  the  farmer  by  bulletins  and  by  holding  institutes, 
and  in  this  way  20,000  farmers  are  educated  under  the  direction  of  the 
Lafayette  station.  They  seem  to  appreciate  it  very  much  and  they 
doubtless  receive  large  benefits.  So  every  experiment  station  can  go 
to  the  farmer  as  a  college  and  school  of  agriculture  in  every  coimty  in 
its  State. 

We  ought  not  to  send  out  word  that  this  body  of  college  men  say 
that  the  agricuttural  colleges  are  not  in  sympathy  with  agriculture.  I 
do  not  think  my  friend  means  exaetly  that. 

Mr.  Lee.  He  certainly  did  not  mean  anything  offensive,  but  he  did 
want  to  call  out  a  frank  discussion. 

Mr.  Clutb.  One  gentleman  said  that  he  hoped  we  would  not  discass 
ancient  history.  It  is,  however,  a  fact  that  by  reading  ancient  history 
we  learn  to  solve  the  problems  of  to-day,  and  I  am  inclined  to  believe 
that  a  little  ancient  history  would  not  be  out  of  place  now.  The  fact 
that  we  do  not  have  enough  students  in  agricultural  colleges  is  due  in 
many  cases  to  the  fact  that  the  farmers  and  their  wives  and  friends, 
from  the  time  a  child  is  born  until  he  is  21  years  of  age,  are  continually 
dinning  into  his  ears  that  farming  is  a  poor  profession.  They  tell  the 
boy  that  the  farmer  works  hard  and  gets  small  pay,  and  that  he  is  the 
tool  of  politicians,  and  looked  down  upon  by  society.  Now  all  that, 
constantly  drilled  into  a  boy,  inevitably  leads  him  to  look  upon  farming 
as  a  profession  that  he  should  avoid.  We  have  had  young  men  come 
to  us  with  no  intention  of  becoming  farmers  because  they  had  been 
taught  that  farming  was  an  inferior  profession;  but  four  years'  training 
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with  our  excellent  equipment,  library,  and  professors,  have  in  many 
cases  brought  these  young  men,  who  came  to  us  from  the  farm  disgusted 
with  farming  and  determined  not  to  enter  on  farming  as  a  profession,  into 
a  different  attitude  toward  farming,  and  many  have  gone  back  home  to 
buy  farms  and  become  intelligent,  capable,  and  well-trained  farmers. 

There  are  social  difficulties  that  must  be  considered.  The  farmer 
lad  does  not  have  the  social  culture  which  comes  to  those  eugaged  in 
oth^r  occupations.  This  is  one  of  the  reasons  why  our  schools  of  agri- 
culture are  not  better  attended.  I  think  much  of  the  criticism  heaped 
upon  agricultural  colleges  is  a  gi*eat  error.  If  we  traiu  up  men  to  teach 
chemistry  in  all  the  length  and  breadth  of  the  land  I  claim  that  we  are 
doing  magnificent  work. 

One  of  the  reasons  why  our  schools  of  agriculture  are  not  more  widely 
acknowledged  and  attended  is  this:  They  are  united  with  great  uni- 
versities haviitg  gftot  departments  of  Latin,  Greek,  science,  and  engi- 
neering in  its  various  branches,  but  only  a  little  space  for  agriculture. 
The  spirit  of  the  institution  is  against  the  industrial  course,  and  a 
young  man  going  to  that  school  is  looked  down  upon  by  the  rest  of  the 
students,  and  sometimes  by  the  professors,  for  his  grimy  hands  and  coarse 
clothes.  The  result  is  that  a  young  man  is  almost  forced  into  other 
courses.  The  agricultural  course  will  never  succeed  until  you  make  it 
important  and  give  it  money  and  appliances. 

Mr.  Heney.  On  the  shelves  of. our  agricultural  grocery  we  have  had 
the  same  things  for  the  last  twenty-fi  ve  years.  Our  custom  has  i)assed 
away  and  we  have  a  very  small  trade.  Is  that  not  sot  Would  it  not 
be  well  now  to  look  these  goods  over  and  study  the  demands  of  the 
trade,  in  order  to  see  whether  we  may  not  better  ourselves?  Get  the 
sort  of  goods  that  people  want  and  you  will  call  in  custom. 

We  have  in  Wisconsin  what  we  call  a  short  course  in  agriculture, 
which  I  believe  goes  a  long  way  toward  meeting  the  wants  of  the  peo- 
ple. How  did  we  get  itf  The  man  who  proposed  it  was  Vilas.  At  a 
regents^  meeting  one  of  the  members  read  the  curriculum  for  the  agri- 
cultural course  by  subjects,  one  after  another,  including  "Esthetics." 
Mr.  Vilas  followed  with  a  speech  remarking  the  subjects  embraced  in 
the  agricultural  course,  one  after  another,  until  he  reached  this  item. 
"Esthetics?''  said  he,  *•  Great  God,  gentlemen,  Esthetics!"  From 
this  speech  resulted  our  short  course. 

This  short  agricultural  course  is  strictly  practical  and  has  been  fairly 
saccessful.  We  have  also  a  course  of  twelve  weeks  in  each  of  two 
winters.  Why  did  we  make  the  short  course?  Why  did  Mr.  Vilas 
want  it  shorter?  He  taught  in  a  law  school  and  knew  that  a  high 
standard  of  admission  tended  to  keep  out  students. 

I  believe  that  our  courses  must  be  put  down,  down,  down.  In  Minne- 
sota, the  school  established  by  Pillsbury  has  done  more  than  any  other 
in  getting  the  goods  before  the  people  that  they  want.  Mr.  Hall  is 
here^  and  I  hope  that  the  college  presidents  will  hear  how  Minnesota 
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has  been  able  to  get  one  hundred  men  each  year.  Let  me  tell  yon,  my 
college-president  friends  and  trustee  friends,  yon  have  a  great  question. 
Was  it  the  engineers,  the  manufacturers,  who  plead  that  more  money 
should  be  given  for  education?  It  was  the  farmers,  the  agricultural 
papers  and  colleges.  It  was  in  the  name  of  agriculture  that  the  money 
was  asked  for.  But  where  is  there  to-day  a  school  where  a  boy  who 
wants  to  learn  about  sheep  can  leam  as  much  as  he  can  from  a  shep- 
herd? What  professor  of  agriculture  is  there  who  knows  half  as  mudi 
about  horses  as  a  horseman? 

I  think  it  is  a  shame  that  we  have  in  our  colleges  only  one  professor 
for  all  agriculture.  In  a  law  college  there  may  be  a  dozen  professors 
of  law,  and  in  medical  schools  the  same.  When  the  colleges  have  pro- 
fessorships of  horses,  of  cattle,  of  sheep,  of  pigs,  they  will  attract  the 
farmer.  John's  father  will  say,  "  John,  we  have  a  hundred  sheep,  and 
I  think  you  had  better  go  down  to  that  professor  and  study  about 
sheep.    His  whole  time  is  given  to  sheep." 

We  have  registered  at  our  college  over  one  hundred  students  for  this 
term,  and  over  sixty  names  entered  for  the  dairy  course.  AMiy?  Be- 
cause it  is  practical.  When  boys  can  learn  about  sheep,  pigs,  and 
cows  they  will  go  to  college,  not  before.  Let  us  separate  the  professor- 
ship of  agriculture  into  about  a  dozen  parts. 

Mr.  Alvoed.  On  behalf  of  the  executive  committee,  I  wish  to 
announce  that  the  programme  provides  that  the  sections  shall  meet  this 
afternoon  and  organize  for  work. 

At  6:15  p.  m.  the  meeting  adjourned. 

Evening  Session,  Tuesday,  Novembeb  15,  1892. 

The  meeting  was  called  to  order  by  Mr.  Alvord  at  8:20  p.  m. 
Mr.  Broun  then  delivered  his  address  as  president,  as  follows: 

Gbntlrmrn  of  the  Association  :  In  the  annual  address  to  be  made  on  this  occa- 
sion, in  accordance  with  the  cnstom  and  law  of  this  Association  of  Agricultaral  Col- 
leges and  Experiment  Stations,  I  propose  to  occnpy  a  i>ortion  of  yonr  time  in  dis- 
cussing the  educational  features  of  the  institutions  here  represented  and  their 
adaptation  to  the  wants  of  the  people. 

Education  that  looks  to  culture  alone,  while  attractive  and  elevating  in  its  nature 
and  refining  in  its  influence,  does^not  of  itself  qualify  the  recipient  for  the  active 
duties  of  life.  It  simply  builds  the  piers  of  the  bridge  to  be  crossed.  There  must 
be  superadded  to  this  culture,  when  obtained  by  the  fortunate  possessor,  that  tech- 
nical education  which  wiU  span  the  chasm  that  separates  college  life  from  actual 
life. 

Milton's  definition  of  education,  ''  that  which  fits  a  man  to  perform  skillfuUy, 
magnanimously,  and  justly  all  the  offices,  both  public  and  private,  of  peace  and 
war,"  is  of  too  general  a  character  to  be  of  value.  For,  whatever  might  have  been 
thought  possible  in  Milton's  day,  it  is  beyond  doubt  impossible  now  for  any  one  per- 
son to  be  BO  equaUy  well  educated  in  aU  departments  as  to  be  able  to  perform  skill- 
fully all  the  offices  of  peace  and  war. 

In  former  years  the  older  college  systems  were  especially  adapted,  with  their  ex- 
cess of  classical  cnltore,  to  the  professions  of  law,  medicine,  theology,  and  pedagogy. 


59 

Bat  long  since  thoagbtfiil  men  recognized  the  defect  of  a  system  of  education  that 
prepared  the  youth  of  the  country  only  for  the  so-called  learned  professions. 

The  fact  that  of  the  many  millions  of  our  people  who  were  engaged  in  gainful 
occupatiouBy  about  one-half  were  employed  in  agriculture,  and  less  than  3  per  cent 
belonged  to  the  class  of  lawyers,  physicians,  clergymen,  and  teachers,  showed  the 
necessity  of  broadening  our  educational  system  to  include  this  larger  class,  for  which 
but  little  special  provision  had  been  made.  And,  besides  this,  the  changes  wrought 
in  the  varied  occupations  of  life,  by  the  advances  made  in  science  and  its  many 
applications  to  the  industrial  arts,  demanded  that  provision  should  be  made  for  a 
wide  diffusion  among  the  people  of  a  knowledge  of  these  sciences  and  their  applica- 
tions. 

It  was  in  recognition  of  these  facts  that  the  Congress  of  the  United  States  made 
the  liberal  donation  of  public  lands  to  establish  the  American  agricultural  colleges. 

It  is  gratifying  to  consider  that  wise  provision  of  national  legislation  through  the 
inntrumentality  of  which  there  now  exists  in  every  State  and  Territory  a  college, 
endowed  by  the  General  Government,  for  the  education  and  elevation  of  the  people 
by  instruction  in  the  principles  and  applications  of  science.  Our  admiration  for  the 
far-seeing  wisdom  of  its  authors,  who  in  that  legislation  '^build^sd  wiser  than  they 
knew,''  increases  the  more  the  subject  is  considered. 

By  the  well-known  act  of  Congress  of  July  2,  1862,  by  which  the  land-grant  col- 
leges were  founded.  Senator  Morrill,  of  Vermont,  built  for  himself  a  monument  more 
lasting  than  brass;  for  thereby  his  name  will  be  held  throughout  our  entire  country 
in  affection  and  esteem  by  the  youth  of  the  centuries  to  come,  who  shall  fill  the  halls 
of  these  colleges  in  seeking  that  education  which  shall  fit  them  to  become  citizens 
worthy  of  the  Republic. 

It  would,  therefore,  I  beg  just  here  to  say,  be  eminently  proper  that  there  should 
be  placed  in  the  library  of  each  of  the  land-grant  colleges  a  bust  of  our  distinguished 
legislative  patron  as  an  evidence  of  our  high  appreciation  of  the  great  work  he  has 
accomplished  in  the  cause  of  education. 

The  historic  period  in  which  the  act  of  Congress  became  a  law  suggests  a  some- 
what parallel  instance  in  the  establishment  of  a  celebrated  European  university. 

The  historian  tells  ns  that  hardly  had  the  sound  of  the  Spanish  artillery  ceased 
to  be  heard  across  the  plains  of  Holland  when  Leyden  decked  herself  with  flowers 
iu  honor  of  the  founding  of  the  great  university  which  has  for  centuries  cast  the 
light  of  science  and  learning  to  the  remote  parts  of  the  earth.  While  Leyden  was 
founded  as  a  memorial  of  peace,  our  colleges  were  founded  in  the  hope  of  peace  and 
the  preservation  of  the  Union. 

Just  thirty  years  ago,  when  all  the  energies  of  our  country  were  being  consumed 
in  that  terrible  internecine  struggle;  when  war,  with  its  consuming  blight,  was 
alone  the  subject  of  thought  and  object  of  action ;  then,  with  a  wise  foresight  rarely 
equaled,  with  a  sublime  faith  in  the  future  of  our  country,  did  Congress  set  apart 
and  devote  a  vast  portion  of  the  public  domain  to  the  several  States,  in  trust  for  the 
coUegiate  education  of  the  generations  to  come.  This  act  alone  will  signalize  in 
history  the  Congress  of  1862.  A  century  must  elapse  before  its  beneficial  efifects  on 
the  education  of  the  people  will  be  duly  appreciated. 

As  it  was  only  possible  once  iu  the  history  of  the  world  for  America  to  have  been 
discovered,  so  it  was  only  possible  once  for  the  consecration  of  this  large  area  of  the 
public  domain  to  the  cause  of  education.  And  as  the  historian  of  the  future  traces 
the  development  of  civilization  in  our  Republic  and  investigates  the  causes  which 
have  contributed  thereto,  the  legislation  which  established  these  national  colleges 
of  science  and  the  arts  will  be  classed  as  a  prominent  factor.  This  affirmation  is 
based  not  so  much  on  what  has  been  done  in  the  field  of  education  by  these  institu- 
tions as  on  the  promise  of  the  future;  on  the  broad  view  and  purpose  expressed  in 
the  charter,  as  given  in  the  act  of  foundation ;  and  on  the  fitness  of  the  character  of 
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edncation,  dosij^iftted  as  the  loading  object  of  tlie  colleges,  to  the  wants  of  the  peo- 
ple and  to  the  demands  of  the  age  of  science  in  which  we  live. 

At  i\Tst  many  of  the  States,  generally  fVoui  economic  considerations,  associated 
these  colleges  with  their  State  universities;  others  founded  independent  institn- 
tions.  But  in  recent  years  the  tendency  has  been  in  some  States  to  dissociate  and 
establish  separate  colleges,  from  a  belief  that  thereby  the  object  of  the  educational 
grant  could  be  better  accomplished.  But  whether  they  existed  as  coordinate  parts 
of  State  universities  or  as  independent  institutions,  one  familiar  with  their  history 
can  not  fail  to  have  observed  that  in  the  early  days  there  existed  a  widespread 
prejudice  against  the  character  of  education  proposed  to  bo  given.  They  were  in 
many  places  regarded  as  inferior  colleges  for  an  inferior  class.  And  possibly  in  some 
instances  the  mistake  made  in  the  organization  and  schedule  of  study  may  have 
furnished  apparent  cause  for  the  exist'Once  of  such  prejudice. 

The  function  of  the  college  was  without  doubt  often  misunderstood,  and  misap> 
prehension  in  the  popular  mind  was  due  largely  to  the  name  the  colleges  bear.  By 
many  they  were  thought  to  be  colleges  established  for  the  sole  purpose  of  making 
farmers  of  their  graduates,  that  they  were  professional  schools  established  for  the 
purpose  of  educating  boys  to  bo  farmers,  similar  in  that  respect  to  the  professional 
school  for  educating  young  men  to  be  lawyers  and  physicians,  and  often  the  college 
experienced  severe  criticism  if  its  graduates  should  prefer  to  adopt  some  other  voca- 
tion. In  the  opinion  of  these  critics  a  land-grant  college  failed  of  its  object  just  iu 
proportion  as  its  graduates  failed  to  adopt  farming  us  a  profession,  and  its  success 
was  considered  proportionate  to  the  number  of  farmers  among  the  alumni. 

This  contracted  view  of  the  object  of  these  colleges  has  now  largely  yielded  to  a 
more  generous  appreciation  of  the  object  of  the  grant;  to  a  bett-er  understanding 
of  the  broad  and  comprehensive  plan  of  the  charter,  as  contained  in  the  act  of  Con- 
gress; as  well  as  to  a  more  correct  appreciation  of  the  relation  of  technical  to  lib- 
eral education,  and  to  the  acknowledgment  of  the  high  privilege  and  right  of  an 
American  boy  to  select  his  own  vocation. 

The  leading  object  of  our  colleges  is,  as  expressed  in  the  original  act,  "  to  teach 
such  branches  of  learning  as  are  related  to  agriculture  and  the  mechanic  arts  ;^ 
and  while  it  also  includes  military  science,  it  does  not  exclude  classical  studies. 
This  is  broad,  comprehensive,  wise,  not  narrow  or  contracted.  The  leading  object 
is  to  teach  the  principles  and  the  applications  of  science,  to  teach  subjects  that  re- 
late to  the  useful  arts,  and  while  culture,  by  the  study  of  the  classics,  is  not  excluded, 
it  is  not  the  leading  object.  It  were  needless  before  this  association  to  name  the 
different  branches  that  relate  to  agriculture  or  the  many  departments  of  exact 
science  that  relate  to  the  mechanic  arts.  All  these  constitute  the  direct  object  of 
the  instruction  to  be  given. 

In  the  tirst  years  of  the  history  of  these  institutions  attention  was  paid  generally 
to  agriculture  and  its  branches,  to  the  exclusion  of  the  mechanic  arts.  This  re- 
sulted not  only  from  economical  considerations  and  from  the  larger  interests 
involved  in  agriculture,  but  also  from  the  inability  at  that  time  to  teach  the  elemen- 
tary forms  of  mechanic  arts  as  successfully  as  is  now  done  in  the  modem  method  of 
manual  training. 

F'rom  an  experience  of  eight  years  in  an  institution  where  a  well-equipped  labo- 
ratory of  mechanic  arts  constitutes  a  part  of  its  educational  equipment,  I  can  not 
express  with  too  strong  emphasis  my  appreciation  of  the  beneficial  effects  of  the 
modern  method  of  teaching  what  is  known  as  manual  training.  All  present  are 
familiar  with  its  methods  and  the  educational  controversy  in  regard  to  its  merits  as 
a  means  of  education.  Some  enthusiastic  advocates  have  probably  pressed  its  claim 
with  too  much  ardor  and  demanded  that  it  should  occupy  too  exalted  a  position 
among  the  methods  and  subjects  that  are  generally  recognized  as  means  of  educa- 
tion.   Be  that  as  it  may,  its  true  value  is  now  recognized  by  edacators.    It  has  come 
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to  stay,  and  deserves  recognition  in  the  lower  classes  of  a  collegiate  coarsC;  but  only 
as  a  means  of  discipline. 

Its  object  is  not  to  make  mechanics  nor  the  making  of  things,  bnt  the  making  of 
men.  Its  methods  develop  order,  accuracy,  perseverance,  and  self-reliance,  and  while 
imparting  manual  skill  and  giving  strength  to  the  body  its  exercises  tend,  in  a  very 
marked  degree,  to  develop  the  constructive  and  executive  fAcnlties. 

Drawing,  which  gives  the  ability  to  express  the  concept  graphically,  is  also  an 
essential  element  of  a  scientific  education,  universally  recognized  to  be  of  value. 
Hence  a  school  of  drawing  as  an  adjunct  to  the  school  of  mechanic  arts  is  a  neces- 
sary department  of  a  land-grant  college ;  and  the  manual  training  received  from  the 
series  of  graduated  exercises  given  in  this  school,  when  combined  with  the  study  of 
science  as  practically  taught  in  the  different  laboratories,  gives  an  education  em- 
inently fitted  tor  the  American  boy  of  the  nineteenth  century.  Moreover,  the  wis- 
dom of  the  charter  of  these  colleges,  in  requiring  that  provision  should  be  made  for. 
education  in  those  branches  that  relate  to  mechanic  arts,  is  made  manifest  when  we 
consider  their  relation  to  the  necessities  of  civilization. 

The  studies  that  relate  thereto  are  studies  that  relate  to  active  life.  The  arts  by 
which  raw  material  is  converted  into  food,  clothing,  and  shelter  for  civilized  man, 
by  which  towns  and  cities  are  built,  by  which  rivers  are  spanned  and  roads  con- 
structed, and  by  which  manufacturing  is  rendered  possible,  these,  and  all  that  mark 
the  progress  of  the  present  century,  are  directly  or  remotely  dependent  on  the  appli- 
cations of  mechanic  arte. 

The  relation  that  technical  education  has  to  modern  civilization  and  the  benefits 
to  be  derived  thereft'om  are  apparent  to  all  observant  minds.  Daily  observations 
show  the  advantage  of  skilled  and  intelligent  labor  over  that  which  is  ignorant  and 
unskilled,  and  make  evident  the  important  part  that  educated  industry  has  in  mod- 
em civilization.  These  facts  clearly  demonstrate  that  for  a  state  to  equip  her  youth 
by  proper  education  for  this  industrial  age,  to  plan  wisely  for  the  future,  she  must 
encourage  and  liberally  support  technical  education. 

In  view,  therefore,  of  the  prominent  position  mechanic  arts  now  occupy  in  many 
of  the  land-grant  colleges  and  of  necessity  must  occupy,  it  would  seem  eminently 
proper  that  this  Association  should  also  provide  a  department  or  section  devoted  to 
the  consideration  of  subjects  related  thereto,  where  our  colleagues  in  these  depart- 
ments may  discuss  methods  and  improvementA  for  the  benefit  of  all  concerned. 

The  relation  that  technical  education  bears  to  liberal  education  is  more  generally 
appreciated  now  than  formerly.  In  iShe  early  history  of  some  of  the  colleges  we 
represent  it  is  probable  that  too  much  attention  was  paid  to  mere  muscular  educa- 
tion, not  recognizing  the  fact  that  if  energy  is  consumed  too  largely  by  muscular 
exertion  there  will  be  but  little  store  for  mental  effort.  There  is  no  true  education 
in  drudgery,  in  mere  muscular  labor,  when  the  brain  is  not  exercised.  Colleges 
were  not  founded  to  teach  manual  skilly  but  te  teach  brain  skill,  to  develop  mind 
and  character.  And  merely  learning  how  to  do  without  learning  the  why  is  empir- 
ical, a  rule  of  thumb  method,  which  no  educator  can  approve.  In  education,  prin- 
ciple is  far  beyond  practice,  and  a  knowledge  of  principle  is  essential  to  good  prac- 
tice. Hence  technical  education  to  be  of  value  must  be  fouudod  on  a  knowledge  of 
principles,  on  a  liberal  education;  and  the  broader  and  more  extended  the  base  of 
liberal  education  which  constitutes  the  foundation,  the  more  symmetrical  will  be 
the  column  of  technical  education  which  forms  the  superstructure. 

By  the  term  liberal  education  as  here  used  we  do  not  necessarily  include  or  exclude 
the  classics.  A  fair  knowledge  of  Latin  is,  for  obvious  reasons,  of  great  advantage 
to  a  boy,  and  its  prosecution  is  always  advised  if  time  and  circumstances  permit. 
Bnt  a  comprehensive  knowledge  of  the  principles  of  science  is  essential  to  a  liberal 
education  and  especially  to  that  liberal  education  which  is  to  constitute  the  founda- 
tion for  soccessfol  technical  instruction. 
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Education  in  the  principles  of  science  mart  be  insisted  on  if  we  hope  to  attain 
siraeew  in  iaslinMlioa  in  technics.  While  this  is  true  iat  every  department,  it  is  pre- 
eminently true  if  agricuHore  be  Iha  vocation  for  which  the  sindant  is  to  be  quail- 
tied.  But  the  test  of  exact  knowledge  of  tibe  ]^ncip1es  of  science  is  tb*  abiliiy  to 
put  them  in  practice;  hence  the  necessity  of  laborrrtofiea  and  workshops  in  er^ty 
department  of  science  in  connection  with  our  colleges.  We  htkr%.  or,  if  not,  we  must 
have,  in  each  land-grant  college  laboratories  of  chemistry,  physics,  mufhnnir  arta, 
botany,  biology,  and  of  other  sciences,  where  studento  may  learn  things,  not  wgcda; 
where  they  may  learn  to  execute ;  may  educate  their  brains  through  their  hands : 
may  learn  science  through  their  finger  tips.  But  scientific  laboratory  work  has  its 
most  comprehensive  field  in  agriculture,  in  horticulture,  and  in  the  dairy,  for  here 
successful  exx>erimentation  exacts  tribute  from  almost  every  other  department  of 
science. 

Successful  instruction  in  agriculture  demands  both  theory  and  practice,  a  knowl- 
edge of  the  principles  of  the  sciences  with  which  agriculture  is  directly  concerned, 
and  a  knowledge  of  the  methods  of  applying  those  principles  to  successfal  practice. 
Laboratory  practice  in  the  field,  garden,  and  dairy  is  essential,  bnt  it  should  always 
be  educative  in  character,  should  exercise  the  brain  as  well  as  the  hand.  While  fchy 
we  plow  is  best  learned  at  college,  hmo  to  plow  is  best  learned  on  a  farm. 

But  the  function  of  the  land-grant  colleges  is  not  solely  to  make  farmers  of  their 
students,  and  where  such  an  opinion  prevails  the  public  mind  can  not,  for  the  inter- 
est of  education,  be  too  soon  disabused  of  the  impression.  To  attempt  such  a  r61e 
must  of  necessity  result  in  failure.  Nine-tenths  of  the  boys  who  attend  colleges  in 
the  South,  if  not  in  other  sections,  find  when  they  graduate  that  their  capital  on 
which  to  begin  life  is  their  education  alone.  On  their  brains  and  hands  they  mast 
depend  for  success.  They  can  not  engage  in  farming  without  a  farm,  and  this,  as  a 
rule,  they  do  not  possess;  hence  they  must  begin  as  wage-earners,  as  teachers, 
engineers,  chemists,  or  in  whatever  capacity  their  education  and  environment  ren- 
der possible. 

But,  should  favorable  circumstances  render  it  possible  for  the  young  graduate  to 
begin  life  as  a  farmer,  it  does  not  necessarily  follow  that  he  will  make  a  successful 
farmer.  When  the  conditions  of  land  and  market  are  favorable  success  in  farming 
comes  of  practical  experience,  close  observation,  and  executive  ability,  with  un- 
tiring energy  and  good  common  sense,  qualities  that  no  college  that  exists  or  may 
exist  can  impart.  But  yet  a  good  science  education,  such  as  is  given  in  our  land- 
grant  colleges,  is  the  best  possible  preparatory  training  for  success  in  this  honorable 
vocation. 

We  maintain,  therefore,  that  the  function  of  the  land-grant  colleges  is  not  to  make 

farmers  of  its  students  (and  in  saying  this  we  are  simplj'  repeating  the  well-known 

/     opinion  of  the  legislative  founder  of  these  institutions),  but  to  make  men;  men  with 

y     educated  brains  and  skilled  hands,  ready  and  willing  to  work  with  both  brains  and 

hands  in  whatever  vocation  they  are  best  fitted  to  perform  the  duties  of  life. 

There  is  another  view,  worthy  of  consideration,  which  necessitates  a  broad  and 
liberal  curriculum,  as  required  in  the  act  of  Congress. 

The  freedom  and  possibilities  of  American  life  difi^cr  from  the  fixed  relations  of  an 
older  European  civilization,  where  the  son  is  expected  to  adopt  the  vocation  of  the 
father.  American  freedom  protests  against  a  system  that  would  educate  a  class  of 
boys  for  one  vocation  only.  The  right  of  an  American  boy  to  carve  out  his  owu  for- 
tune and  to  adopt  any  vocation  that  his  inclination  and  talent  may  lead  to  and  his 
judgment  approve,  should  not  be  abridged  by  an  educational  system  designed  to 
prejudge  his  future  and  train  him  for  one  vocation  only.  He  does  not  measure  his 
possibilities  by  his  father's  attainments.  He  may  be  farmer  or  physician,  teacher  or 
lawyer,  merchant  or  mechanic,  preacher  or  president.  Hence  our  agricultural  col- 
leges should  not  be  modeled  after  the  plan  of  the  European.    They  of  necessity  must 
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be  broader  and  more  liberal  in  their  educational  schemes  in  order  to  adapt  them- 
selves to  American  civilization. 

While  these  views  are  not  new  to  the  members  of  this  Associatiop,  still  they  needs 
mast  be  in  many  sections  emphasized  with  insiaieace,  in  order  to  give  a  Just  im- 
pression of  the  educational  work  wo  are  endeavoring  to  do  and  are  required  to  do 
under  the  law  establishing  these  iiMtttntluns. 

They  constitute  on  the  <nw  hand  the  argument  for  breadth,  for  liberal  education 
against  narrowueflv,  which  is  sometimes  charged  by  adherents  of  the  old  classical  cul- 
ture, who  cevtond  that  there  is  no  place  for  an  agricultural  college  in  the  American 
system  of  education ;  and  on  the  other  hand  they  furnish  the  argument  for  liberal 
education  against  the  empirical  technical  instruction  that  oven  yet  in  many  sections 
agricultural  friends  contend  should  be  the  limitations  of  the  educational  sphere  of 
the  land-grant  colleges. 

The  growth  of  these  institutions,  their  influence  in  causing  older  colleges  to  mod- 
ify their  courses  of  instruction,  the  high  esteem  in  which  they  are  held  by  men  of 
learning  as  educational  centers  of  power,  the  life  and  energy  they  manifest  in 
every  State,  furnish  an  answer  to  each  class  of  critics  and  give  assurance  of  an 
inflnence  for  good  that  will  widen  with  the  years. 

Onr  Association  represents  not  agricnltural  colleges,  but  American  agricultural 
colleges;  broad  institutions,  adapted  to  American  civilization,  and  not  imitations  of 
those  which  exist  elsewhere  and  are  adapted  to  an  older  civilization  where  class  ed- 
ucation is  recognized.  They  are  the  product  of  our  civilization  and'  of  the  century 
in  which  we  live  and  represent  not  the  old,  but  the  new  education,  and  this  so-called 
new  education  makes  no  protest  against  the  old  classical  system,  which  has  for  cen- 
turies held  the  gateways  of  the  temple  of  learning  and  trained,  disciplined,  and 
refiued  human  thought  and  expression.  It  is  not  revolutionary,  but  supplementary, 
and  seeks  to  build  up  and  develop  American  civilization  by  making  the  leading 
object  not  linguistic  culture,  but  scientific  training. 

Our  colleges  represent  the  legitimate  outgrowth  of  the  progress  of  science  and  the 
demands  of  the  century.  They  must  grow  in  harmonious  development  with  the  age 
in  which  they  exist  and  must  not  cease  to  grow,  for  with  a  college  the  cessation  of 
growth  is  the  beginning  of  decay.  Their  faces  are  turned  toward  the  future  and  not 
toward  the  past;  hence  their  chief  concern  must  be  about  the  studies  of  the  present 
and  future. 

In  the  former  centuries  it  was  not  useful  knowledge,  but  polite  learning,  not  the 
laws  of  nature,  but  the  laws  of  language,  that  were  deemed  worthy  of  stud  j . 

No  one  knew  a  centnry  ago  that  steam  would  revolutionize  the  world  and  change 
the  methods  of  human  industry.  No  one  knew  that  it  would  enable  England  with  its 
limited  area  and  population  to  do  the  work  that  represents  the  equivalent  of  the 
manual  labor  of  all  the  able-bodied  men  of  the  world,  but  the  fact  is  it  has  changed 
the  face  of  the  civilized  world,  entered  every  department  of  human  industry,  and 
largely  modified  our  educational  systems.  It  is  then  no  longer  a  question  whether 
science  shall  be  taught  or  not.  The  spirit  of  the  age  demands  it,  and  the  question 
now  is,  in  the  limited  time  that  can  be  devoted  to  education,  how  much  of  the  old 
can  be  retained  f 

We  have  reason  to  be  thankful  that  the  colleges  represented  by  this  Association 
have  their  faces  turned  toward  the  future,  and  that  there  is  established  in  every 
State  of  the  Union  a  college  that  exalts  useful  knowledge  and  educates  its  youth 
for  the  futnre  and  not  for  the  past. 

But  some  contend,  though  at  present  the  tendency  is  to  a  more  liberal  view,  that 
education  in  science  is  inferior  in  character  and  in  discipline  to  the  old  form  of  edu- 
cation of  the  classical  colleges.  Were  this  the  proper  place  for  controvei*8y  we 
might  assume  the  aggressive  and  challenge  comparison  of  the  results  of  the  cen- 
turies of  educational  work  under  the  classical  curriculum  with  the  achievements  of 
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the  scientific  schools  of  recout  times.  If  fruits  are  the  test  of  merit,  the  decision 
would  not  be  doubtful. 

In  defense  of  the  dincipline  that  is  the  result  of  the  study  of  science,  we  may 
briefly  say  that  its  study  gives  thought  and  tone  to  the  mind,  cultivates  accuracy 
of  perception,  discrimination  of  Judgment,  closeness  of  observation,  correctness  of 
reasoning,  and  imparts  a  love  of  truth  rather  than  of  victory.  And  further,  by  its 
study  of  the  concrete  rather  than  of  the  abstract,  by  its  constant  looking  .for  the 
relation  of  cause  and  effect,  the  mind  is  familiarized  with  the  true  spirit  of  induc- 
tive philosophy,  the  philsophy  of  daily  life,  and  thus  in  it<s  educational  effect  is 
demonstrated  the  truth  of  the  definition  that  science  at  last  is  only  '*  refined  com- 
mon sense.'' 

Our  contention  is  that  the  education  given  by  the  scientific  and  technical  schools 
holds  no  inferior,  but  for  many  vocations,  a  superior  rank.  For  it  gives  an  educated 
man  power  in  practical  life,  gives  self-reliance  and  trains  executive  ability,  gives  tmc 
manhood,  and  looks  to  life  in  its  wider  aspect  and  not  to  self  for  culture's  sake. 
Culture  is  a  luxury  for  education,  but  science  is  a  necessity,  a  necessity  for  all  the 
people. 

There  is  one  feature  of  our  colleges  that  in  this  brief  review  should  not  be  omit- 
ted. The  charter  makes  instruction  in  military  tactics  imperative,  and  to  empha- 
size the  obligation  the  general  government  has  made  provision  to  fiimish  to  each 
institution  a  qualified  officer  to  give  the  requisite  instruction,  and  thereby  we  have 
the  excellent  instruction  of  the  U.  S.  Military  Academy  ext'^ided  to  the  thousands 
of  young  men  of  the  several  States  who  attend  the  colleges  here  represented. 

The  military  instruction  and  training  received  makes  of  the  young  men  citizens  of 
more  value  to  the  State  and  the  Nation.  They  constitute  material  for  the  trained 
military  reserve,  ready  to  support  the  arm  of  civil  authority  should  occasion  re- 
quire, and  hence  are  an  element  of  power  in  our  midst,  which,  increasing  with  the 
years,  tends  to  conserve  our  civilization. 

That  military  instruction  is  required  is  a  mark  of  the  wise  legislation  that  formu- 
lated the  charter,  and  fidelity  to  the  trust  requires  that  all  its  provisions  should  be 
faithfully  executed.  The  report  of  the  Commissioner  of  Education  for  1889  shows 
that  54  per  cent  of  the  10,000  students  in  the  land-grant  colleges  received  instruc- 
tion in  military  tactics,  a  gratifying  result,  furnishing  evidence  that  the  trust  is 
executed  in  accordance  with  its  requirements. 

But  this  Association  represents  not  only  agricultural  colleges,  but  also  the  agri- 
cultural experiment  stations  connected  therewith. 

Experience  confirmed  what  reflection  anticipated,  that  agriculture  neither  as  an 
art  nor  as  a  science  could  be  largely  promoted  by  teaching  college  students  the 
elements  of  the  sciences  related  thereto. 

The  agricultural  colleges  at  first  largely  failed  to  win  the  confidence  of  the  farm- 
ers, those  whose  interests  they  were  especially  designed  to  promote.  They  were 
criticised  for  not  accomplishing  an  impossibility. 

The  unsolved  problems  of  agriculture  demand  for  their  solution  the  profound 
study  of  the  best  scientific  experts,  and  are  to  be  solved  only  by  accurate  scientific 
investigation  and  experimentation  continued  through  successive  years. 

The  necessity  for  means  and  men  to  conduct  this  scientific  research  and  investiga- 
tion of  the  varied  subjects  related  to  agriculture  was  first  recognized  by  college 
workers;  and  public'opiniou,  largely  created  by  their  influence,  was  formulated  by 
Congress  in  the  act  of  1887,  establishing  the  agricultural  experiment  stations.  By 
this  act  there  was  made  by  the  general  government  a  munificent  endowment  for 
research,  and  thereby  has  been  established  in  every  State  a  corps  of  scientific  ex- 
perts, whose  duty  is  not  to  teach  but  to  investigate,  to  investigate  scientifically 
subjects  that  relate  to  agriculture. 

No  government  ever  before  paid  a  higher  tribute  to  the  value  of  science  or  made  a 
more  valuable  contribution  to  the  interest  of  agriculturci  on  which  all  other  depart- 
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ments  of  industry  depend.  Provision  was  made  both  for  discovery  and  dissemina* 
tioD.  This  important  supplement  to  the  agricultaral  colleges  has  given  to  the  farm- 
ers of  every  State  a  coqw  of  scientific  officers  to  work  exclnsively  for  their  interest, 
and  has  wisely  provided  that  the  results  of  the  investigations  shall  be  brought  home 
to  them  in  the  form  of  printed  bulletins.  The  investigations  have  already  borne 
fruit  in  the  discovery  of  important  truths  and  in  the  dissemination  of  knowledge  of 
value  to  the  farmers,  and  in  the  coming  years  benefits  of  inestimable  value  must 
accrue  to  agriculture. 

The  officers  of  the  station  have  a  greivt  work  before  them — one  worthy  of  the  best 
labors  of  the  best  men.  They  have  to  call  forth  their  best  energies,  not  only  the 
stimulus  of  devotion  to  science  in  the  search  for  discovery,  but  also  the  satisfaction 
of  knowing  that  what  may  be  discovered  of  value  to  agriculture  will  cause  its  authors 
to  be  esteemed 'in  the  years  to  come  as  benefactors  of  the  human  race. 

Bat  the  growth  of  these  colleges  during  the  quarter  of  a  century  of  their  existence 
and  the  progress  of  science  demanded  that  they  slionld  he  provided  with  enlarged 
and  improved  scientific  equipment,  with  a  larger  staff'  of  officers,  witli  better  libra- 
rie0;  and  improved  facilities  of  instruction.  And  the  Congress  of  1890,  with  marked 
unanimity,  happily  under  the  leadership  of  the  distiuguishod  author  of  the  original 
bill  founding  these  institutions,  p:uufed  the  act  granting  an  additional  endowment, 
increasing  for  specific  purposes  the  income  of  each  college. 

By  this  last  and  third  Congressional  act,  the  colleges  have  a  pledge  of  confidence 
on  the  part  of  the  general  government  of  which  every  incentive  that  ennobles  human 
nature  demands  that  they  should  prove  themselves  worthy. 

There  should  be  no  steps  backward.  We  must,  as  earnest  Christian  teachers,  as 
true  students  of  science,  work  continuously  and  earnestly,  and  execute  faithfully  the 
great  trust  committeil  for  the  present  to  our  keo])ing.  It  is  a  great  trust  for  the  bene- 
fit of  the  people,  aU  the  people  and  not  for  any  special  class. 

The  admirable  form  of  government  under  which  we  live  is  illustrated  in  the  rela- 
tion of  thesenational  schools  of  science  to  the  States  and  the  General  Government. 
The  colleges,  though  endowed  by  the  general  government,  are  subject  only  to  State 
control  under  conditions  imposed  on  the  trust.  These  conditions  inhibit  the  use  for 
building  purposes  of  the  income  from  two  of  the  grants  and  permit  a  small  expendi- 
ture from  the  third. 

Hence,  in  accepting  the  trust  each  State  imposed  on  itself  the  obligation  to  pro- 
vide for  its  college  all  buildings  that  are  necessary  to  a  full  realization  of  the  objects 
of  the  national  grant.  The  reports  show  that  this  obligation  has  been  complied  with 
in  a  liberal  manner,  by  large  donations  from  the  State  legislatures  and  from  other 
source,  the  value  of  the  gifts  to  these  institutions  in  land,  buildings,  and  equipment, 
being  in  excess  of  $5,000,000.  By  this  provision  the  interest  of  the  State  in  the  col- 
lege is  increased  and  the  endowment  is  preserved  undiminished.  It  is  held  by  tlie 
Stat««  in  trust,  in  perpetuity,  and  cannot  be  squandered  or  lost  by  mismanagement. 
Hence  our  colleges  are  permanent  institutions  resting  on  a  foundation  as  secure  as 
the  Government  itself. 

From  the  last  publishexl  report  of  the  Commissioner  of  Education,  for  the  year  18H9, 
we  find  that  the  thirty-two  land-grant  c<dleges  named  therein  luwl  700  officers  of 
instruction,  with  nearly  10,000  students ;  that  tliey  enjoyed  an  annual  income  of 
$1,500,000,  with  an  endowment  of  $10,000,000;  that  the  value  of  tlieir  grounds  and 
bnildings  was  estimated  at  $6,000,000,  with  a  scientific  equipment  valued  at  nearly 
$1,000,000. 

And  further,  as  significant  of  the  growth  of  fourteen  colleges  there  reported,  in 
the  five  years  from  1884  to  1889  the  number  of  instructors  had  increased  30  per  cent 
and  the  nnmber  of  students  50  per  cent. 

It  is  true  that  several  of  the  institutions  given  in  this  report  are  State  universities, 
bnt  were  we  able  to  present  the  reports  of  the  fifty-three  laud -grant  colleges  estab- 
lished in  1892,  limiting  the  statistics  strictly  to  these  colleges  an<l  the  corresponding 
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departments  in  the  nniversities,  the  figures  given  would  not  bo  diminished,  but 
largely  increaseil.  Besides  the  colleges,  this  Assm'iation  also  represents  fifty-one  ex- 
periment stations,  with  a  staff  of  over  500  offioers  and  assistants  scattered  through- 
out  the  States  and  Territories,  working  for  the  promotion  of  the  great  interests 
of  agricnltnre. 

The  number  of  students  and  officers  of  instruction  and  investigation,  the  value  of 
the  buildings  and  equipment,  and  the  amount  of  the  endowment  and  annual  income 
demonstrate  the  importance  of  the  trust  committed  to  the  officers  and  trustees  of 
these  institutions.  They  have  long  since  passed  the  experimental  stage  and  are  now 
recognized  ai  important  factors  in  advancing  education  and  promoting  civilization 
in  America. 

Our  duty  is  to  make  the  work  of  these  colleges  and  stations  known  to  the  world. 
And  the  opportunity  presented  in  the  World's  Colombian  Exposition  at  Chicago 
should  be  improved  by  presenting,  in  the  most  efficient  manner,  the  methods  used 
and  the  work  done.  Faithfulness  to  our  trust,  as  well  as  the  interest  of  the  insti- 
tutions we  represent,  demand  this.  But  to  make  the  exhibit  worthy  of  the  institu- 
tions will  require  a  large  a<lditional  expenditure  of  energy  and  money.  That  onr 
govenilng  boards  are  authorized  to  direct  this  expenditure,  appears  evident  from 
the  educational  nature  of  a  representative  exhibit  and  the  wide  diffusion  of  usefiil 
knowledge  that  would  result  therefrom. 

Especially  does  it  follow  that  an  appropriation  of  funds  for  this  purpose  is  legiti- 
mate, since  the  diffusion  of  useful  knowledge  is  named  in  the  act  of  Congress  asono 
of  the  objects  of  the  grant.  With  means  available  and  proper  energy  there  can  bo 
made,  and  should  be  made  such  an  exhibit  at  Chicago  as  will  challenge  the  admira- 
tion of  visitors,  American  and  foreign;  such  as  will  show  the  beginnings  of  the 
great  work  to  be  accomplished  by  the  national  schools  of  science  and  the  agricul- 
tural experiment  stations  for  the  education  and  upbuilding  of  our  whole  country. 

In  presenting  to  yon  these  views  I  beg  you  to  consider  the  relation  yon  hold  to  the 
present  and  future  well-being  of  our  country.  Ton  are  scientific  investigatorsy 
working  for  the  improvement  and  promotion  of  that  industrial  art  which  directly 
concerns  the  well-being  of  the  largest  portion  of  the  human  family.  You  are  ob- 
serving, noting,  comparing  the  methods  of  nature's  action,  in  order  to  discover 
what  promotes  or  retards  plant  or  animal  life.  And,  whether  working  with  retort, 
microscope,  or  pruning  or  dissecting  knife,  you  are  working  to  ameliorate  the  condi- 
tions of  human  life,  and  by  showing  how  better  to  subdue  the  earth,  to  bring  in- 
creased prosperity  and  happiness  to  the  homes  of  the  people,  you  are  working  not 
for  self,  but  for  the  good  of  humanity. 

Wo  are  teachers,  having  under  our  charge  thousands  of  the  youth  of  to-day,  thooe 
upon  whom  the  future  destiny  of  our  country  will  largely  depend.  Let  us  duly  ap- 
preciate the  magnitude  and  importance  of  the  great  trust  committed  to  our  care,  its 
weighty  responsibilities  as  well  as  its  immense  possibilities;  let  us  faithfully  .and 
zealously  execute  its  provisions,  educating  the  youth  entrusted  to  us  so  well  and  so 
thoroughly  in  the  principles  and  applications  of  science  that  they  will  show  in  their 
lives  that  love  of  work,  that  love  of  truth  that  comers  from  an  imbibition,  by  science 
study,  of  scientific  method  and  scientific  spirit;  let  ns,  looking  to  the  future  with  an 
earnest  love  for  our  whole  country,  faithfully  work  to  make  the  national  schools  of 
science  here  represented  the  best  schools,  best  in  their  adaptation  to  the  demands  of 
American  civilization,  best  in  their  harmony  with  the  spirit  of  the  age,  and  best  in 
the  wide  diffusion  of  a  patriotic  and  Christian  spirit  among  the  youth  of  our 
country. 

Mr.  Alvord  distributed  copies  of  tlie  revised  constitution  as  reported 
by  the  executive  committee  and  announced  that  it  would  be  considered 
at  the  morning  session  of  the  following  day. 
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Mr.  Curtis,  for  the  program  committee  of  the  section  on  agriculture, 
annoanced  the  following  program  for  the  section  on  agriculture: 

Wednesday  (1)  Details  of  successful  farmer  education;  (2)  What 
should  the  professor  of  agriculture  teach ! — G.  E.  Morrow  and  P.  M. 
Harwood;  (3)  Soil  investigation,  E.  W.  Hilgard  (prepared  for  the  chem- 
ical section);  (4)  Relation  of  the  experiment  station  to  the  agricultural 
college,  for  open  discus-siop.  Thursday  (1)  The  field  of  bulletins,  pres- 
ent and  prospective,  C.  L.  Ingersoll;  (2)  The  establishment  of  official 
inethods  of  experimentation,  W.  A.  Henry  and  F.  A.  Gulley;  (3) 
Mistakes  to  avoid  in  dairy  experiments,  H.  H.  Wing;  (4)  Forage-plant 
tests,  their  scope  and  plan,  C.  C.  Georgeson. 

Mr.  Turner  announced  that  the  section  on  college  work  had  requested 
Mr.  Fairchild,  of  Kansas,  to  present  to  the  general  session  a  paper  on 
the  relation  existing  between  technical  and  general  courses  of  study, 
and  moved  that  this  paper  be  presented  at  once. 

The  motion  was  carried  and  Mr.  Fairchild  read  as  follows: 

Thk  Relation  op  Technical  to  General  Courses  op  Study. 

The  methods  of  training  for  active  life  have  varied  from  time  to  time  with  the 
ideas  of  the  leaders  among  educators.  The  swinging  pendtilam  of  thought  is  found 
everywhere,  and  perhaps  is  nowhere  more  evident  than  in  the  effort  to  train  to  most 
usefulness  in  the  least  possible  time. 

The  trend  of  earnest  effort  at  all  times  toward  special  training  is  natural,  for  sev- 
eral reasons.  It  saves  time  in  gaining  a  living.  The  specialist  can  pny  his  way  from 
the  start.  Further,  it  makes  haste  towards  usefulness.  One  who,  saying,  'This 
one  thing  I  do/'  can  do  the  least  of  useful  things,  seems  doing  well  and  fills  a  niche 
in  somebody's  plans. 

The  great  advance  in  division  of  labor  everywhere  reveals  the  fact  that  such  di- 
vision is  profitable,  both  to  the  actor  and  to  the  world  for  which  he  acts.  The 
whole  trend  of  civilization  indicates  that  a  little  done  repeatedly  brings  perfection 
in  that  little.  And  the  whole  mechanism  of  production  and  exchange  tends  toward 
ec4>nomy  in  the  little  perfections.  To  seek  some  niche  to  fill,  and  fill  it  well,  as 
speedily  as  possible,  is  the  end  which  every  youth  has  set  before  him  in  the  practical 
lessons  of  life. 

Moreover,  the  bulk  of  human  knowledge  in  our  day  overwhelms  the  thoughtful 
youth  and  compels  him  at  once  to  acknowledge  the  hopelessness  of  universal  infor- 
mation. To  expect,  like  Milton  or  Baeon,  to  compass  all  of  science  in  one's  educa- 
tion would  be  simply  preposterous.  A  mere  glance  at  elementary  facts  reveals  the 
nselessness  of  snch  attempts.  Even  when  one  is  exhorted  to  broaden  his  view  of 
the  world  by  extending  his  search  into  the  grand  humanities,  the  question  instantly 
arises,  which  humanities f  for  every  field  of  study  calls  for  whole  libraries  and 
for  almost  nnmberless  laboratories,  with  the  ever  present  suggestion  of  more  to  fol- 
low. Thus  the  necessity  for  choice  of  culture  is  as  evident  now  to  the  mere  tyro  in 
knowledge  as  it  once  was  to  the  philosopher.  Indeed  the  very  general  discipline  of 
onr  youthful  days  through  Roman  classics  and  Greek  poetry  has  now  become  a 
specnal  training;  and  that  which  opened  to  the  view  of  us  elder  thinkers  a  world 
and  a  history  must  now  present  to  our  children  only  the  details  of  a  few  lives  or 
mnst  occupy  a  lifetime  in  searching  for  the  ever- wavering  influence  of  such  thoughts 
ID  the  world. 

We  mnst  expect,  then,  the  absolute  necessity  of  special  thought  and  special  train- 
ing for  all  who  would  maintain  their  part  in  this  world  of  active  thought.    And  yet 


G8 

the  dangers  from  attention  to  a  single  field  of  thought  are  the  same  now  as  ever. 
These  dangers  are  both  individual  and  social.  To  an  indiN  idual  mind  occupied  with 
a  study  of  facts,  however  numerous  those  facts,  the  view  of  nature  becomes  narrow; 
occupied  with  few  relations,  the  indefinite  detail  in  those  relations  seems  a  universe — 
yes,  even  the  universe — and  other  minds  are  read  by  the  same  little  signs.  The 
growth  of  reasoning  power  is  thus  limited  almost  to  mere  empiricism.  The  associa- 
tion of  fact  with  fact  in  a  single  rut  of  thinking  makes  this  one  mt  in  the  law  of 
nature  paramount  among  relations.  Almost  no  estimate  of  truth  is  genuine,  for 
such  a  mind,  held  within  its  narrow  confines,  so  magnifies  the  nearer  objects  as  to 
obscure  their  relation  to  the  rest  of  nature.  Such  a  view  of  our  nni verse  and  its 
ever-increasing  activity  becomes  shortsighted.  Repetition  aft«r  repetition  of  the 
same  set  of  facts  seems  to  make  up  both  time  and  eternity,  and  instead  of  growth 
and  expansion  to  meet  the  opening  vistas  of  infinity  the  confine  of  the  well-worn 
path  occupies  all  energies.  With  such  habitual  views  an  overweening  conceit  is 
most  n.itural  and  most  frequently  realized.  Nothing  so  fully  sets  a  man  above  his 
fellows,  in  his  own  opinion,  as  excessive  familiarity  with  a  few  particulars  indefi- 
nitely applied.  The  fact  that  such  an  individual  often  finds  himself  out  of  sym* 
pathy  with  his  neighbors,  misunderstanding  them  and  misunderstood  by  them,  too 
oft<'n  only  exults  his  opinion  of  himself  and  makes  even  more  exaggerated  the  tend- 
ency to  narrowness,  unreasonableness,  unfairness,  discouragement,  and  self-con- 
ceit. Such  a  result  leads,  naturally,  to  conflict  in  the  social  life  of  individuals.  All 
mutual  understanding  between  two  persons  implies,  of  course,  a  common  place  of 
tliought.  Two  extreme  specialists  in  ditterent  lines  have  no  such  common  ]dace,  lack 
appreciation  of  one  another's  personality,  and  must  fall  biickupon  the  simplest  talk 
of  weather  and  crops.  A  lack  of  common  wants  brings  partisauHhip,  and  argument, 
for  lack  of  common  place  and  clearness  of  reasoning,  becomes  bickering  and  vitu- 
peration. Misrepresentation  is  inevitable,  both  as  to  abilities  and  needs;  and  too 
often  the  social  world  is  all  awry  to  the  several  eyes  mistraiued  in  observation  of  a 
single  class  of  facts. 

The  world  is  full  of  examples.  City  and  country  vie  with  each  other  in  furnish- 
ing expert  instances,  and  the  ignorance  that  is  hardest  to  combat  is  the  self-con- 
scious knowledge  of  a  narrow-minded  routine  worker  with  a  single  raugeof  thought. 
These  real  dangers  it  is  the  part  of  true  education  to  meet  and  destroy.  No  student 
of  educational  methods  can  be  willing  to  be  restricted  to  the  laws  of  the  one  object 
of  study  he  selects.  His  problem  is  to  find  a  remedy  for  every  evil  tendency  and  yet 
lose  none  of  the  trend  of  nature  in  the  growth  of  humanity  toward  its  perfection  of 
accomplishment. 

The  remedy  of  our  earlier  days  for  the  narrowing  tendency  of  technical  training 
was  t<»  divide  all  growth  between  two  periods:  one  of  discipline,  in  which  the  range 
of  knowledge  is  the  mere  gymnastic  field  for  youthful  energy  of  mind,  and  the  other 
of  training  in  the  chosen  profession  through  application  of  the  widerrange  of  particu- 
lars implie<l  in  discipline.  This  assigned  all  technical  courses  to  a  university  where, 
by  assumption,  only  disciplined  minds  were  gathered.  The  long  preliminary  course 
of  purely  general  knowledge  was  followed  by  a  brief  training  in  technical  application. 
And  yet  the  whole  was  far  too  slow  in  perfecting  the  work  of  the  best  minds  and 
wliolly  inadequate  in  adaptation  to  growth  from  mediocrity  into  superiority.  Too 
often  the  ardent  earnestness  of  youth  for  accomplishment  was  wholly  quenched,  and 
multitudes  became  mere  timeservers  in  vain  speculation  about  the  universe,  while 
knowing  nothing  of  the  details  of  life  and  learning.  Tlie  exhortation,  not  uncom- 
mon, to  await  developed  powers  before  selecting  ap]dications  for  such  powers,  was 
quite  like  the  ludicrous  maxim,  '*  Never  go  near  tlie  water  'till  you  have  learned  to 
swim."  The  actual  swimtners  in  our  earlier  days  in  the  se^is  of  actual  life  were 
chiefly  those  whose  necessities  compelled  daily  application  of  ingenuity  in  details 
as  a  means  of  accomplishing  discipline  of  mind  in  the  general  course  of  study. 
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The  later  remetly,  and  the  better,  for  extremes  in  specialization,  employs  a  nnity 
of  ideas,  both  special  and  general,  concrete  for  the  abstract  and  abstract  in  the  con- 
crete, embraciuj;;,  If  possible,  all  activities  at  once.  This  must  recognize  all  knowl- 
edge Bought  in  relation  both  to  self  and  to  humanity.  ''Truth  for  its  own  sake'' 
means,  in  this  connection,  truth  for  its  importance  in  the  range  of  possibilities. 
Each  step  in  mlvauce  is  made  upon  the  foundation  laid  in  past  activity.  And  yet 
tho  broader  views  of  older  students  or  of  teachers  are  the  constant  stimulus  to 
greater  activity.  All  knowledge  has  its  meaning  with  reference  to  some  line  of 
active  expression,  and  that  expression  is  its  meaning  in  relation  to  all  humanity. 
This  implies  that  each  student  shall  And  by  natural  contact  with  the  things  about 
him  the  line  of  ingenuity  which  shall  make  him  most  useful  to  his  fellow  men.  In- 
stead of  regarding  his  traile  or  his  profession  as  simply  a  means  of  living,  he  nat- 
nrally  finds  it  a  means  of  giving  a  larger  life  to  his  fellow  men.  Philanthropy  is 
Item  the  start  a  stimulus  to  exertion,  because  the  active  energy  is  made  to  illustrate 
the  united  interests  of  society,  a  nation  or  a  world.  With  proper  teaching  the  in- 
genious youth  is  led  to  Hud  a  blending  of  all  sorts  of  relations  through  a  great  va- 
riety of  studies  adjusted  here,  the^e,  and  everywhere  to  his  particular  energy,  and 
may  grow  continuously  in  breadth  and  in  power.  His  world  is  an  unlimited  world, 
though  self-centered,  and  he  quickly  outgrows  the  conceit  of  superior  ability,  by 
finding  almost  everywhere  his  need  of  equally  important  abilities  in  his  neighbors. 

I  believe  that  the  practical  methods  of  training  of  our  day  may  accomplish  a 
truer  growth  than  the  extended  courses  of  the  past;  but  they  must  seek  to  do  more 
than  to  simply  perfect  in  dexterity  and  to  foster  the  special  ingenuity  of  students. 
it  is  ])08sible  in  a  course  of  four  or  five  years  in  the  common  schools  to  embrace  the 
the  essentials  of  a  good  education.  It  will  lead  to  the  arts  of  life  and  bring  actual 
results,  but  will  at  the  same  time  give  those  liberal  views  of  human  nature  in  the 
midst  of  outer  nature  which  insure  freedom  of  thought,  clearheadedness,  and  prac- 
tical wisdom.  I  would  have  such  a  course  embrace  the  commonplaces  of  knowledge 
with  actual  service  at  each  step  in  the  conunon  life  of  humanity. 

To  furnish  the  commonplaces,  I  would  be  sure,  first,  of  accurate  speech;  and  that 
because  humanity  needs  it  and  each  needs  it  to  uuderstand  humanity.  Second, 
sach  a  system  of  reckoning  as  will  cover  all  possible  problems,  but  illustrated  con- 
tinually by  the  everyday  problems  of  training.  Third,  systems  of  reasoning, 
indactive  and  deductive,  not  simply  illustrative,  but  used  in  every  phase  of  duty 
and  accomplishment.  Fourth,  as  complete  an  analysis  of  the  universe  as  element- 
ary statements  and  quastionings  can  bring.  Mathematically,  the  student  should, 
as  a  friend  of  mine  expresses  it,  see  into  space.  Mechanically,  he  should  test  matter 
by  all  the  senses  and  with  many  contrivances  for  producing  and  estimating  mass 
and  motion.  Physically,  he  should  experience  force  and  comprehend  conservation 
of  energy  at  every  turn.  Chemically,  he  should  experience  order  in  the  lines  of  his 
daily  thought ;  the  precision  of  manipulation  should  give  him  accurate  conception 
of  the  universal  law  of  atomic  order.  Organically,  the  world  should  touch  him  by 
enough  of  the  animal  and  vegetable  kingdoms  in  everyday  surroundings  to  reveal 
the  laws  of  growth,  structure,  and  function  in  intinite  variety.  Intellectually,  he 
should  find  hi m.self  the  representative  of  all  past  experience,  still  reaching  after  a 
richer  exxierience  and  to  a  fuller  comprehension  of  the  universe.  Morally,  he  should 
find  duty  chief,  aud  rights  a  consequence  of  rational  effort  to  be  of  all  possible  use 
to  fellow  beings.  This  analysis  does  not  require  the  history  of  thoughts  about  such 
problems,  the  pros  and  cons  of  controversy,  or  the  quibbles  of  detail  and  descrip- 
tion, but  it  requires  ingenious  application  of  the  actual  facts  of  daily  life. 

I  would  add  as  full  an  acquaintance  with  the  world's  experience — industrial,  liter- 
ary, and  political — as  will  add  to  rather  than  detract  from  the  interest  in  every  day's 
experience.  The  very  elements  of  knowledge  embraced  in  the  general  range  of  the 
sciences  can  furnish  suggestive  materials,  and  well-stored  libraries  will  arouse 
cariosity  and  incite  to  constant  research. 
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All  those  oommonplaces  of  knowledge  may  find  their  application  in  the  Bo-called 
common  life  of  hamauity.  The  food  supply,  the  shelter,  and  the  mechauirini  of  au^ 
touch  every  man's  heiug  and  afford  no  end  of  illustration  of  the  growth  of  knowI> 
edge  and  the  power  in  wisdom.  See  to  it  that  students  have  to  do,  hy  actual 
exertion,  such  parts  of  the  world's  tasks  as  concern  most  of  the  race.  In  this  daily ' 
adjustment  of  tasks  they  may  find  that  knowledge  is  not  a  garment  worn  for  show, 
but  their  weapon  of  warfare  against  want,  against  weakness,  or  against  brutish- 
uess,  or  their  means  for  climbing  to  the  summit  of  enjoyment. 

Technical  ingenuity,  thus  developed  gradually  among  general  ideas  of  nsefalnoas 
in  purpose,  is  not  narrowing,  but  broadening,  liberalizing,  while  it  opens  the  way 
to  perfection  in  the  arts  of  life.  It  gives  a  real  choice  among  pursuits  that  add  to  the 
welfare  of  the  race,  with  less  chance  of  bias  from  mere  whim -or  curiosity.  It  builds 
character  and  power  together. 

Now  a  word  as  to  details,  and  for  these  I  can  do  no  better  than  to  outline  in  brief 
the  plan  pursued  for  the  past  dozen  years  at  the  Kansas  State  Agricultural  College. 
An  itemized  statement  of  principles  may  suffice. 

(1)  Admit  directly  from  the  common  country  schools  and  if  possible  without  a 
preparatory  class.     A  college  for  the  people  must  go  t4i  the  people  in  its  plans. 

(2)  Give  as  early  as  possible,  with  English  and  mathematics,  an  introduction  to 
nature  through  drawing  and  botauy,  with  mechanical  training  in  simple  ooustrac- 
tiou  applicable  to  every  kind  of  life. 

(3)  With  chemistry  and  mineralogy  apply  science  in  agriculture,  horticulture, 
economic  entomology,  and  household  economy,  with  practice  in  all. 

(4)  With  mathematical  mechanics,  agricultural  chemistry,  and  physics,  give  a 
training  in  surveying—the  basis  for  our  title  to  our  homes — and  common  engineer- 
ing, suitable  to  all  sorts  of  construction,  exorcising  ingenuity  in  the  same  problems 
upon  tUo  farm  and  gardens,  and  in  the  shops  for  wood  and  iron  work. 

(5)  Enlarge  the  scope  by  more  general  problems  in  thinking  and  reasoiiing,  illus- 
trated still  by  everyday  facts  in  plant  life,  animal  life,  geology,  and  history  and 
social  economy,  with  technical  trial  in  the  arts  of  construction  and  production. 

(6)  Keep  students  thinking  all  along  the  line  of  the  industries  which  employ  the 
race  and  give  our  civilization. 

(7)  Make  the  faculty  a  unit  in  their  sympathy  with  the  purpose  and  methods  of 
the  college  in  training  for  the  various  pursuits  of  life. 

(8)  Interest  the  body  of  students  in  the  object  sought,  and  arouse  a  pride  in  their 
own  institution  :is  a  foster  mother  in  the  useful  arts,  showing  results  worthy  the 
praise  of  the  people. 

(9)  Briug  the  college  work  to  the  people  by  institutes,  by  lectures,  and  by  every 
means  of  direct  contact  between  faculty  and  patrons,  with  especial  care  to  bring  to 
the  front,  in  interest  and  useful  effort,  the  graduates  and  former  students  whose  good 
work  and  gi'owth  are  proof  of  accomplishment  of  the  grand  purpose  of  the  college. 

(10)  Cultivate  tlie  interest  of  absent  alumni  in  the  growth  and  advancement  of 
their  alma  mater.  * 

Mr.  Febnald.  I  am  not  qaite  willing  to  admit  that  the  efforts 
along  the  line  of  agriculture  have  been  unsuccessful.  There  are  differ- 
ent methods  of  judging  success.  In  the  State  which  I  represent  there 
is  great  interest.  There  were  1,200  visitors — farmers,  their  wives,  sons, 
and  daughters — on  our  campus  on  the  loth  of  last  June,  and  they  went 
away  friends  of  the  institution. 

Even  though  the  majority  of  students  do  pursue  the  engineering 
courses,  I  do  not  believe  that  we  are  not  accomplishing  the  pur- 
poses of  the  act  of  Congress.  The  State  of  Maine  is  fast  becoming  a 
manufiwturing  State,  and  we  may  be  performing  our  duty,  even  though 
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not  so  many  as  we  would  desire  follow  courses  of  agriculture  aud  be- 
come fanners.  The  point  I  wish  to  make  is  that  we  can  not,  under  the 
law,  conduiit  only  the  branches  relating  to  agriculture  and  shut  out 
the  mechanical  branches. 

The  question  remains  how  can  we  induce  a  reasonable  number  to 
study  agriculture!  I  think  there  is  great  difficulty  in  doing  this.  I 
do  not  say  it  is  essential  that  we  do  this,  but  in  view  of  the  demand 
that  exists  in  all  of  our  States  that  we  turn  out  more  farmers,  I  am 
anxious  to  know  how  it  can  be  done.  I  want  to  know  how,  when  the 
different  courses  are  put  side  by  side  and  young  men  are  allowed  to 
choose  for  themselves,  we  can  induce  them  to  take  the  agricultural 
course  in  preference  to  others.  According  to  my  observation,  the  tend- 
ency is  the  other  way.  Can  a  remedy  be  recommended  by  this  Asso- 
ciation. 

Mr.  TuBNBB.  This  question  suggested  itself  to  me  when  reading 
the  rei)orts  of  the  different  colleges.  It  is  a  very  important  question 
for  the  institution  which  I  represent.  We  are  just  establishing  a  de- 
partment of  mechanic  arts  and  for  the  first  time  have  a  separate 
course  in  agriculture,  but  the  difficulty  that  Prof.  Feniald  refers  to 
has  already  suggested  itself  to  me:  how  can  we  make  the  agricultural 
course  attractive  to  students!  It  seems  to  me  that  the  intent  of  this 
law  is  to  give  students  a  liberal  education,  including  the  branches  of 
learning  that  underlie  the  art  of  agriculture,  and  not  simply  the  prac- 
tice of  it.  In  order  to  attract  students  to  the  agricultural  course  must 
we  abandon  the  sciences  which  underlie  agriculture  and  teach  only 
empirical  science!    It  seems  to  me  that  that  is  the  question. 

Mr.  Johnson,  of  Connecticut.  My  theory  has  been,  and  my  prac- 
tice iSy  to  have  a  fundamental  course  which  underlies  both  agriculture 
and  the  mechanic  arts.  Our  course  does  not  separate  the  two.  We 
have  instruction  in  greenhouses,  laboratories,  shops,  and  bams  for  all 
young  men  who  take  agriculture,  horticulture,  shop  training,  and 
mechanic  arts  as  a  basis  for  growth.  In  the  last  year  only  do  we  allow 
any  departure  from  this,  but  we  provide  in  the  post  graduate  courses 
for  special  training  along  the  lines  developed  before.  We  have  not 
as  yet  found  the  least  thinning  down,  though  our  State  is  rapidly 
developing  in  manufactures. 

Mr.  Curtis.  The  agricultural  section  has  on  its  programme  a  paper 
from  Prof.  Harwood  on  this  very  subject,  and  I  suggest  that  further 
discussion  on  this  matter  be  postponed  until  after  the  reading  of  that 
paper. 

On  motion  of  Mr.  Alvord  the  meeting  adjourned  at  10:15  p.  m. 

Morning  Session,  Wednesday,  November  16,  1892. 

The  meeting  was  called  to  order  at  9:20  a.  m. 

Mr.  Alvord  submitted  the  new  draft  of  the  constitution  prepared  by 
tlie  executive  committee. 
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The  President.  The  report  before  yoa  is  a  substitnte  for  the  present 
constitutiou  and  will  be  read  by  the  secretary  by  articles. 
The  secretary  then  read  the  first  article  : 

I.— Namk. 

This  Association  shall  be  called  the  Association  of  American  Ajfricnitural  Colleges 
and  Kxperiinent  Stations. 

The  President.  If  no  amendment  is  proposed  we  will  pass  on. 
The  secretary  then  read  the  second  article : 

II.— Object. 

The  object  of  this  Association  shall  be  the  c4>nsideration  and  discussion  of  all 
questions  pertaining  to  the  successful  progress  and  administration  of  the  collen^ 
and  stations  inclnded  in  the  Association,  and  to  secure  to  that  end  mutual  coopera- 
tion. 

The  President.  The  secretary  will  read  the  third  article,  if  there  is 
no  objection. 
The  secretary  read  the  third  aiticle: 

III.— Membership. 

(1)  Every  college  ostablisherl  under  the  act  of  Congress  approved  July  2,  1862,  or 
receiving  the  benefits  of  the  act  of  Congress  approved  August  30,  1890,  and  every 
agricultural  experiment  station  established  under  State  or  Congressional  authority, 
the  Hureau  of  Education  of  the  Department  of  the  Interior,  the  Department  of  Agri- 
culturt',  and  the  Oftiet*  of  Experiment  Stations  of  the  last-named  Department,  shall  be 
eligible  to  membership  in  this  Association. 

(2)  Any  institution  a  member  of  the  Association  in  full  8tandiit|^  may  send  any 
number  of  delegates  to  the  meetings  of  the  Association,  but  one  shall  be  designated 
to  the  Association  as  the  regular  representative  and  voting  delegate.  The  same  del- 
egate may  represent  both  a  college  and  a  station,  but  shaU  cast  only  one  vote  in 
general  sessions.  Other  delegates  may  be  designated  by  any  institution  to  represent 
it  in  specified  sections  of  the  Association,  but  such  delegates  shall  vote  only  in  such 
sections,  and  no  institution  shall  be  allowed  more  than  one  vote  in  any  sectional 
meeting. 

(3)  Delegates  from  other  institutions  engaged  in  educational  or  experimental 
work  in  the  interest  of  agiiculture  may,  by  a  majority  vote,  be  admitted  to  conven* 
tions  of  the  Association,  with  all  privileges  except  the  right  to  vote. 

(4)  In  like  manner,  any  person  engaged  or  directly  interested  in  ag^ioultare,  who 
shall  attend  any  convention  of  this  Association,  may  be  admitted  to  similar 
privileges. 

Mr.  Hadley.  I  rise  to  jisk  for  an  explanation.  In  section  2  I  read, 
"The  same  delegate  may  represent  both  a  college  and  a  station,  bat 
shall  cast  only  one  vote  in  general  sessions."  Does  that  mean  that  an 
institution  having  a  delegate  from  the  college  and  one  from  the  station 
will  have  two  votes,  and  that  an  institution  having  but  one  repre- 
sentsitive  tor  both  college  and  station  will  have  but  one  vote! 

Mr.  Alvord.  That  is  the  inteution.  The  longest  discussion  at  any 
convention  of  this  Association,  in  my  recollection,  was  upon  that  point, 
and  the  rule  as  it  stands  was  settled  finally  by  a  large  vote.    The  com- 
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mittee  did  not  feel  disposed  to  interfere  with  that  decision  of  the  Asso- 
ciation made  three  years  ago. 

Mr.  Hadley.  An  institution  situated  near  the  place  of  the  conven- 
tion is  likely  to  have  two  representatives,  and  therefore  two  votes;  but 
an  institution  very  far  away  from  the  place  of  meeting  may  be  able  to 
send  but  one  delegate  to  represent  both  the  college  and  station,  and 
will  therefore  have  but  one  vote.    Is  this  fair! 

Mr.  AxvoED.  I  do  not  wish  to  reopen  the  discussion  of  three  years 
ago,  but  in  a  very  few  words  I  can  give  some  of  the  reasons  which 
led  to  this  rule.  First,  it  was  thought  best  to  keep  the  proxy  system  in 
any  form  out  of  the  constitution.  Second,  it  was  hoped  that  the  rule 
might  induce  the  various  colleges  and  stations  to  send  a  full  repre- 
sentation. 

The  Pbesident.  There  must  be  some  motion  made  to  make  a  change. 

Mr.  Turner.  I  move  to  substitute  for  the  clause  '*  only  one  vote  in 
general  sessions"  the  clause  ''  a  vote  for  each  institution.'' 

Mr.  Hadley.  I  second  that  motion. 

Mr.  NiCKEESON.  I  suppose  the  words  should  be  permissive  and  not 
mandatory. 

Mr.  Woods.  There  has  never  boon  a  time  in  the  history  of  the  Asso- 
ciation^in  which  any  matter,  however  important,  has  ever  called  out 
all  the  votes.  If  we  extend  the  right  of  suffrage  to  two  institutions 
represented  by  one  member,  shall  we  not  be  obliged  to  extend  it  to  the 
institutions  not  represented  at  all  f 

Mr.  Fernald.  Another  point  to  be  considered  is  that  this  Associa- 
tion meets  in  different  parts  of  the  country,  so  that  the  proximity  of  dif- 
ferent institutions  will  about  even  up,  year  after  year.  I  think  the 
provision  should  remain  as  it  is. 

Mr.  Hadley.  I  suggest  this  form  for  the  amendment:  "And  may 
cast  one  vote  for  each  institution  in  general  session  by  him  represented.'' 

Mr.  HuNNicuTT.  I  suggest  that  it  read  in  this  way:  "The  same 
delegate  may  represent  both  college  and  station  by  vote  in  the  general 
session.*' 

Mr.  ScovELL.  I  think  the  provision  is  better  as  it  is  because  it  gives 
us  a  larger  attendance  at  the  meetings.  I  am  inclined  to  believe  that 
many  boards  of  control  would  send  but  one  delegate  if  he  could  rep- 
resent both  the  college  and  station  in  voting. 

Mr.  Frear.  I  think  it  desirable  to  enforce  that  point.  I  know  per- 
sonally of  many  institutions  which  would  be  represented  if  only  the 
wishes  and  judgment  of  the  officers  in  charge  were  acceded  to.  Some- 
times those  who  hold  the  purse  strings  are  not  in  accord  with  the 
officers  of  the  stations,  and  unless  pressure  from  the  outside  is  brought 
to  bear  will  rely  upon  their  own  Judgment  rather  than  upon  that  of  the 
officers  of  the  station.  It  seems  to  me  that  the  clause  should  stand  as 
it  is. 
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Mr.  Abmsby.  While  I  am  in  favor  of  the  provision  as  it  stands,  it 
occurs  to  me  that  it  might  be  subjected  to  a  slight  modification.  The 
clause  as  it  stands  and  the  whole  practice  of  the  Association  recognize 
the  stations  and  colleges  as  in  a  sense  distinct  institutions,  on  account 
of  the  different  character  of  the  work  undertaken  by  them.  It  seems 
to  me  right  that  if  an  institution,  either  a  college  or  station,  is  not 
suflBcienty  interested  in  the  work  of  the  Association  to  bear  the  ex- 
penses of  sending  a  delegate,  it  is  not  entitled  to  a  vote  in  the  con- 
vention. If  this  phrase  is  modified,  I  would  suggest  that  it  be  made  to 
read  ''that  no  delegate  may  represent  more  than  one  institution," 
meaning  by  institution  either  college  or  station. 

Mr.  Hadlby.  I  wish  to  say  one  word  in  the  matter  of  illiberality. 
Some  of  you  are  probably  not  aware  that  every  time  a  meeting  of  this 
Association  is  held  it  costs  New  Mexico  from  $200  to  $300  to  send  a 
delegate.  Last  year  we  sent  two  delegates  to  the  convention.  So  you 
see  it  is  a  matter  of  money,  but  hardly  a  matter  of  illiberality. 

Mr.  Atheeton.  I  recognize  the  tbrce  which  the  point  made  by  Mr. 
Hadley  must  have  from  his  point  of  view,  but  in  the  majority  of  insti- 
tutions which  belong  to  the  Association  it  does  not  apply.  It  seems 
to  me  that  it  would  not  be  well,  in  the  present  condition  of  the  Asso- 
ciation, when  it  is  wielding  such  a  power  among  the  institutions,  and 
from  the  outlook  promises  to  wield  still  more,  to  jeopardize  its  strength 
by  changing  the  constitution  so  as  to  lessen  the  attendance  at  the 
meetings.  I  hope  therefore  the  section  will  stand  as  reported  by  the 
committee. 

The  President.  I  will  put  the  motion  to  vote.  The  motion  is  lost 
Is  there  any  other  amendment  to  article  3t  If  not  the  secretary  will 
read  the  next  article. 

The  secretary  then  read  the  fourth  article: 

IV.— Sections. 

(1)  Tlie  ABSociation  shaU  be  organized  into  sections  upon  (1)  college  work,  (2)  ag- 
riculture aud  chemistry,  (3)  tiorticulture  and  botany,  (4)  entomology.  Tbe  execu> 
tive  committer  sball^  upon  tbe  request  of  any  ten  institutions  represented  in  the 
Association,  provide  for  the  organization  of  provisional  sections  at  any  convention. 

(2)  Each  section  shall  conduct  its  own  proceedings  and  shall  keep  record  of  the 
same,  and  present  a  synopsis  thereof  to  the  Association  at  the  close  of  every  con- 
vention; and  no  action  of  a  section,  by  resolution  or  otherwise,  shall  be  valid  until 
tbe  same  shall  have  been  ratified  by  the  Association  in  general  session. 

Mr.  Patterson,  of  Kentucky.  I  think  we  ought  to  add  to  the  sec- 
tions one  on  the  mechanic  arts.  These  colleges  by  the  terms  of  the  law 
are  mechanical  as  well  as  agricultural,  but  the  mechanical  side,  so  far 
as  I  am  aware,  has  never  found  recognition  in  this  Association.  In  many 
of  the  land-grant  colleges  a  department  of  mechanic  arts  is  well  or- 
ganized, well  manned,  and  should  be  recognized  by  this  Association.  I 
hold  that  it  was  the  purpose  of  the  act  of  18G2  to  educate  skilled  ar- 
tisans as  well  as  scientific  agriculturists. 
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The  trend  of  capital  is  toward  the  towns.  Of  the  great  number  of 
millionaires  found  by  the  last  census,  I  suppose  that  nine  out  of  ten  live  in 
towns.  The  tendency  is  toward  the  vast  accumulation  of  wealth  in  the 
cities,  and  the  trend  of  population  in  the  same  direction  is  equally  strong. 
In  1790  it  was  estimated  that  the  ratio  of  rural  to  urban  population 
was  30  to  1;  and  now  it  is  4  to  1.  You  will  all  agree  with  me  that 
a  large  part  of  the  population  of  the  towns  live  from  hand  to  mouth. 
The  mechanics,  artisans,  and  skilled  laborers  constitute  the  explosive 
element  of  the  country.  It  is  easy  to  see  that  in  the  not  distant  future 
this  will  be  a  danger  to  republican  institutions.  I  hold  that  it  is  the 
business  and  the  bounden  duty  of  this  Association  to  make  abundant 
provision  for  the  education  of  mechanics  and  skilled  artisans.  Teach 
them  their  responsibilities,  duties,  and  rights.  How  can  that  be  done 
more  e£fectually  than  by  providing  in  the  land-grant  colleges  for  the 
liberal  education  of  the  industrial  classes!  I  move  you  that  a  scc^tiou 
of  mechanic  arts  be  provided  for. 

Mr.  Alvord.  Mr.  President,  I  hope  that  this  motion  will  not  prevail, 
and  for  this  reason:  In  spite  of  repeated  invitations  to  take  part  in  this 
Association,  the  professors  of  mechanic  arts  instead  of  joining  with  us 
have  endeavored  to  start  an  organization  in  a  measure  rival  to  this  one. 
The  constitution  provides  for  additional  sections,  and  if  professors  of 
mechanic  arts  come  here  and  ask  that  a  section  be  organized,  it  will 
certainly  not  be  refused  them;  on  the  contrary,  as  past  action  shows, 
they  will  be  heartily  welcomed  and  granted  the  same  courtesies  and 
opportunities  given  to  other  specialists. 

Mr.  Scott.  I  desire  to  support  the  proposed  amendment  on  the  very 
ground  on  which  the  chairman  of  the  executive  committee  has  made 
his  argument.  We  have  just  been  exerting  pressure  on  these  institu- 
tions to  bring  representatives  here,  and  certainly  we  should  do  more 
than  to  invite  them.  While  I  would  not  abate  one  jot  or  tittle  of  our 
interest  in  agriculture,  I  think  the  name  that  we  bear  is  a  misnomer, 
and  we  should  follow  as  closely  as  we  can  the  organic  act  which  is  for 
the  benefit  of  agriculture  and  the  mechanic  arts.  It  may  be  that  the 
gentlemen  representing  the  mechanic  arts  feel  hurt  because  we  have 
given  to  apiculture  an  improper  prominence.  It  certainly  can  do  no 
harm  and  it  may  do  good  to  adopt  the  suggestion  of  my  friend  from 
Kentucky. 

Mr.  Dabney.  I  also  desire  to  support  the  motion  of  President  Pat- 
terson. I  know  from  a  conversation  with  the  gentlemen  who  want  to 
establish  a  section  on  the  mechanic  arts  that  they  proposed  to  estab- 
lish a  separate  association  because  they  felt  that  they  were  not  M'anted 
here.  I  was  somewhat  disappointed  and  even  ])ained  to  hear  some  gen- 
tlemen last  evening  express  the  oi)inion  that  the  agricultural  colleges 
were  even  in  a  measure  a  failure.  1  had  hoped  that  our  institutions 
had  taken  the  broader  view  of  the  act  of  1802,  the  view  so  admi- 
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rably  expressed  in  the  address  of  the  president  of  this  Association. 
I  believe  that  as  long  as  we  take  the  narrow  view  that  these  institu- 
tions are  nothing  more  than  professional  schools  of  agriculture  we  shall 
never  satisfy  the  people.  I  am  thoroughly  convinced  of  this.  The  law 
did  not  intend  to  establish  merely  agricultural  colleger.  Our  name  is, 
therefore,  a  misnomer,  and  our  constitution  is  one-sided.  At  the  best, 
this  constitution  fails  to  represent  properly  two-thirds  of  our  institu- 
tions. A  large  majority  have  mechanical  departments,  and  a  great 
many  have  extensive  literary  departments,  including  classics,  modem 
languages,  etc.,  which  are  in  no  way  interested  in  the  work  of  this  Asso- 
ciation. So  we  have  been  working  with  hardly  one-half  of  the  inter- 
ests involved  representeti,  and  I  sincerely  believe  that  the  time  is 
coming  when  we  shall  make  this  Association  influential  throughout  the 
country.  How  can  we  do  that  except  by  bringing  in  interests  of  every 
kind.  Let  us  begin  by  bringing  in  men  interested  in  engineering,  later 
on  those  interested  in  other  sciences,  and,  if  possible,  literary  men,  as 
work  is  provided  in  the  classics  and  not  merely  economic  science, 
There  is  no  reason  why  in  time  we  should  not  have  sections  of  interest 
to  men  in  all  classes. 

I  wouhl  like  to  ask  President  Patterson  to  have  this  section  include 
civil  and  mining  engineering  as  well,  because  nearly  all  institutions 
have  these  departments. 

Mr.  HA.DLEY.  I  suggest  that  the  motion  should  include  a  change  in 
the  name  of  the  Association.  Wby  not  have  it  read  American  Colleges 
and  Exp  eriment  Stations,  or  American  Agricultural  and  Mechanical 
Colleges. 

The  PREsrDENT.  Gentlemen  should  address  themselves  to  the  mo- 
tion. The  motion  before  the  house  is  to  insert  in  article  4  a  fifth  sec- 
tion devoted  to  mechanic  arts. 

Mr.  Hunt.  This  is  very  interesting  and  I  dislike  to  interfere  in  the 
general  discussion,  but  a  meeting  of  the  section  on  agriculture  is 
called  for  10  o'clock,  and  at  10  o'clock  I  propose  to  move  that  we  ad- 
journ. 

Mr.  Neilson.  I  think  it  is  eminently  proper  that  we  should  recog- 
nize the  mechanic  arts.  The  appropriations  for  the  colleges  are 
equally  for  agriculture  and  the  mechanic  arts,  and  it  seems  to  me 
therefore  but  fair  that  we  should  recognize  mechanic  arts  in  this  asso 
ciation. 

Calls  for  the  question. 

Mr.  DePass.  What  I  wanted  to  say  has  already  been  said.  Only 
this  I  will  add,  that  the  very  caption  is  in  my  judgment  wrong. 

The  President.  I  must  confine  you  to  the  motion. 

Mr.  DePass.  I  wish  only  to  call  the  atteytion  of  the  Chair  to  the 
fact  that  1  intend  to  make  a  motion  on  this  question  and  will  not  de- 
tain the  Association  at  this  point. 

The  motion  was  carried. 
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Mr.  Woods.  The  hour  for  adjoarnment,  in  accordance  with  the 
rules,  Having  arrived,  I  move  you  that  we  do  now  adjourn. 

Mr.  Alvobd.  I  simply  wish  to  say  that  it  will  be  impossible  to 
bring  this  question  before  the  convention  agaiu.  I  would  cheerfully 
move  to  adjourn  in  ten  minutes. 

Mr.  Woods  withdrew  his  motion. 

The  President.  If  there  is  no  objection  we  will  pass  on  to  the  next, 
Article  v. 

The  secretary  read  Article  v. 

v.— Mkktinos. 

(1)  This  Association  shall  hold  at  least  one  meeting  in  erery  calendar  year,  to  bo 
designated  as  the  annual  convention  of  the  Association.  Special  meetings  may  be 
held  at  other  times  npon  the  call  of  the  executive  committee^  for  purposes  to  be 
speciAod  in  the  call. 

(2)  The  annual  convention  of  the  Association  shall  comprise  general  sessions  and 
meetings  of  the  sections,  and  provision  shall  be  made  therefor  in  the  program. 
The  sections'  meetings  may  be  simultaneous  or  otherwise,  at  the  discretion  of  the 
executive  committee,  but  at  least  two  sectiohs  of  the  Association,  to  be  designated 
each  year  by  the  executive  committee,  shall  present  in  general  session  of  each  con- 
vention a  portion  of  the  subjects  coming  before  them. 

The  Pbbsidbnt.  If  there  is  no  objection  we  will  pass  on  to  Article  vi. 
The  secretary  read  Article  vi. 

VI.— Officers. 

(1)  The  general  officers  of  this  Association  shall  be  a  president,  five  vice-presi- 
dents, a  bibliographer,  and  a  secretary,  who  shall  also  be  treasurer.  The  president, 
janior  ex-president,  the  secretary,  and  four  persons  to  be  chosen  by  the  Association 
shall  constitute  an  executive  committee,  which  shall  elect  its  own  chairman. 

(2)  Each  section  shall,  by  ballot,  nominate  to  the  Association  in  general  session, 
for  its  action,  a  chairman  and  a  secretary  for  such  section. 

(3)  Officers  shall  be  chosen  by  ballot  at  the  annual  convention  of  the  Association, 
and  shall  hold  office  from  the  close  of  the  convention  at  which  they  are  elected 
until  their  successors  shall  be  chosen. 

(4)  Any  person  being  an  accredited  delegate  to  an  annual  meeting  of  the  Asso- 
ciation or  an  officer  of  an  institution  which  is  a  member  of  the  Association  in  full 
standing  at  the  time  of  the  election  sliall  be  eligible  to  office. 

Several  asked  what  would  be  the  duties  of  the  bibliographer. 

Mr.  Alvord.  He  is  to  keep  watch  on  the  literary  world  in  which 
this  association  is  interested,  and  furnish  bulletins  calling  attention  to 
books  or  articles  of  interest  to  those  connected  with  this  association. 
We  have  an  offer  to  publish  these  bulletins  in  the  magazine,  Agri- 
cultural Science.. 

Mr.  TrENEB.  I  wish  to  know  whether  the  bibliographer  is  to  be  a 
salaried  officer. 

Mr.  AxvoED.  The  officers  of  the  association  have  equal  salaries. 

No  changes  were  proposed  to  Articles  vii,  Viii,  or  ix,  which  were 
read  in  order. 
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Mr.  Dabney.  I  move  that  we  reconsider  the  action  by  which  the 
title  was  adopted. 

Tlie  motion  was  carried. 

Mr.  Dabney.  I  move  that  the  name  of  the  Association  be  chan^ired 
so  as  to  read  The  Association  of  American  Agricultural  and  Mechan- 
ical Collei^es  and  Experiment  Stations. 

Mr.  Smart.  I  move  to  amend  the  proposed  title  to  read  The  Asso- 
ciation of  National  Colleges  and  Experiment  Stations. 

Mr.  DePass.  I  move  that  we  lay  that  amendment  on  the  table. 

Mr.  Smart.  I  would  like  to  say  that  it  strikes  me  that  National  is  a 
wiser  term  than  American. 

Mr.  DePass.  J  withdraw  my  motion. 

Mr.  Hadley.  Does  not  national  include  all  kinds  of  colleges  organ- 
ized under  .acts  of  Congresst    Are  they  not  national  institutions! 

Mr.  Dabney.  Would  this  not  include  West  Point  and  other  colleges 
of  that  sort?    Tlioy  are  all  supported  by  appropriation. 

Mr.  Alvord.  I  suppose  this  motion  will  pass,  but  I  want  to  call  at- 
tention to  the  fact  that  to  change  the  name  of  a  child  when  it  is  just 
becoming  known  is  of  no  advantage  to  it.  A  single  word  more.  This 
name  was  adopted  after  a  full  discussion.  When  you  say  agricultural 
college  everybody  knows  what  you  mean.  In  the  public  journals  the 
institutions  here  represented  are  known  collectively  as '*  agricultural 
colleges.'' 

Mr.  Hadley.  If  the  name  is  to  be  changed  at  all  I  do  not  like  the 
term  mechanical.  Wherever  I  hear  that  term  it  seems  to  lack  euphony. 
If  the  name  be  changed,  I  suggest  Association  of  American  Colleges 
of  Agriculture  and  the  Mechanic  Arts. 

Mr.  Scott.  I  think  that  the  closer  we  keep  to  the  organic  act  the 
better.  The  act  said  "  for  the  benefit  of  agriculture  and  the  mechanic 
arts;"  the  whole  system  has  been  built  up  on  that.  We  do  not  like  the 
word  mechanical.  I  certainly  do  not  like  the  motion  proposed  that  the 
colleges  be  called  national.  Our  institutions  are  established  under 
State  authority.    They  are  American,  not  national. 

Mr.  Neilson.  1  agree  with  Dr.  Scott.  I  think  this  question  involves 
more  than  a  mere  name.  We  have  had  difficulties  in  New  Jersey  and 
1  think  probably  throughout  the  country  from  misapprehension  as  to 
the  scope  of  our  work.  I  think  the  proposed  change  of  name  will  have 
a  good  effect.  It  is  not  changing  the  name  of  the  child,  for  all  know  it 
now  by  the  proposed  name. 

Mr.  Smart  withdrew  his  motion. 

Mr.  ScovELL.  Mr.  Chairman,  I  hope  that  the  name  will  not  be 
changed.  I  have  a  great  deal  of  correspondence  with  colleges  and 
treasurers  of  colleges  and  I  have  been  advised  by  several  that  there 
would  be  no  difficulty  in  getting  dues  if  our  name  were  shortened.  I 
do  not  wish  to  inflict  on  my  successor  any  more  name  to  sign  to  vouch- 
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era.  Our  Association  is  becoming  known  under  this  name,  and  I  hope, 
for  the  sake  of  the  Association  and  for  the  sake  of  members  we  have, 
that  it  will  not  be  changed. 

Mr.  Dabnby.  The  motion  is  that  the  title  shall  read  American  Col- 
leges of  Agriculture  and  Mechanic  Arts  and  Experiment  Stations.  I 
think  the  old  name  has  caused  much  trouble  and  has  retarded  the 
progress  and  development  of  the  college. 

Mr.  Rynebson.  I  was  in  favor  of  the  motion  adopted  providing  for 
a  section  on  mechanic  arts,  but  I  can  not  see  any  advantage  to  be  de- 
rived from  changing  the  name  of  the  Association. 

3fr.  Cavitt.  Tliere  seems  to  be  something  in  the  name  of  an  insti- 
tution. Why  did  Congress  put  "Agriculture  and  Mechanic  Arts''  in 
the  bill!  Was  it  not  that  both  industries  should  be  benefited!  We 
represent  mainly  the  agricultural  department  of  these  institutions,  but 
I  think  we  should  be  liberal  enough  to  extend  to  the  mechanic  arts  the 
honor  of  mention  in  the  title.  I  am  opposed  to  changing  the  name 
firom  American  to  National.  I  am  a  believer  in  reciprocity.  Let  us 
extend  the  hand  of  fellowship  to  South  America,  Central  America,  and 
Canada. 

The  motion  was  lost.    Ayes  23,  noes  37. 

Mr.  Myers.  I  move  that  we  now  adopt  the  constitution  as  a  whole. 

Mr.  Alvobd.  I  will  ask  unanimous  consent  for  a  verbal  amendment. 
After  the  word  agriculture  in  section  3,  Article  III,  add  the  words, 
"Or  mechanic  arts,"  and  the  same  in  section  4. 

The  constitution  was  then  adopted  as  a  whole. 

Mr.  Alvobd.  Carriages  will  be  waiting  for  us  at  the  St.  Charles 
Hotel  at  1  o'clock  this  afternoon  to  visit  the  Sugar  Experiment  Station 
at  Audubon  Park  and  the  Southern  University  on  the  return  trip. 

Mr.  Buchanan,  representative  of  the  Jefferson  Chib,  was  introduced, 
•  and  stated  that  he  was  instructed  to  extend  to  the  members  of  the  con- 
vention the  privileges  of  the  club  during  their  stay  in  the  city.  The 
invitation  was  accepted. 

The  convention  adjourned  at  10.40  a.  ni. 

EvENiNO  Session,  November  16,  1893. 

The  meeting  was  called  to  order  at  8  p.  m. 

The  following  resolutions  were  reported  from  the  executive  com- 
mittee: 

Ruolved,  That  a  oommittee  of  nine  persons  be  appointed  by  the  chair,  to  consist 
of  raembers  of  governing  boards  of  colleges  and  stations,  to  act  as  an  advisory  board 
in  connection  with  the  standing  committees  of  this  Association  npon  the  cooperative 
exhibit  of  the  colleges  and  stations  at  the  World^s  Columbian  Exposition. 

Rmolced,  That  the  portions  of  the  annual  address  to  tho  Association  by  President 
Broun,  which  relate  to  the  Exposition  of  1893,  be  referred  to  tins  advisory  board  for 
its  consideration  and  action. 

The  resolutions  were  adopted* 
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Mr.  Neale,  of  Delaware,  offered  the  following  resolution. 

Whereaa  this  Association  has  received  a  reqnest  from  the  authorities  of  the  World's 
Coliunbian  Exposition  to  nominate  four  persons  to  be  appointed  members  of  the 
commitee  to  supervise  the  tests  of  dairy  cows  during  the  Exposition  at  Chicago; 
and  whereas  this  is  a  subject  of  such  importance  as  to  require  the  most  careful  con- 
sideration, with  a  view  to  appropriate  action :  Therefore, 

Be$olvedj  That  a  committee  of  five  be  appointed  by  the  Chair  to  consider  this  sub- 
ject and  to  report  to  this  convention  the  names  of  four  persons  suitable  for  members 
of  the  said  testing  committee,  and  to  also  report  what  further  action  is  advisable  in 
the  premises. 

Mr.  Alvord  explained  that  this  resolution  had  already  received  the 
consideration  and  approval  of  the  executive  comoiittee  and  that  he 
,  was  authorized  to  report  it  back  to  the  Association  for  consideration 
in  general  session. 

The  resolution  was  adopted,  and  Messrs.  Neale  of  Delaware,  Ather- 
ton,  Myers,  Henry,  and  Gulley  were  appointed  to  consider  the  subject 
and  nominate  the  supervising  committee. 

It  was  decided  to  reverse  the  order  of  the  evening  as  printed  and 
call  first  the  discussion  on  Numbering  Station  Publications. 

The  President.  The  discussion  of  the  evening  was  to  have  been 
opened  by  Director  Harris,  of  the  U.  S.  Department  of  Agriculture.  As 
Director  Harris  is  not  present  I  will  call  the  next  speaker,  Prof.  Henry, 
of  Wisconsin. 

Mr.  Hbnby.  This  matter  Vas  brought  before  the  executive  commit- 
tee, I  believe,  through  letters  asking  whether  station  publications 
could  not  be  made  more  uniform  in  numbering.  I  wish  to  direct  at- 
tention to  that  point  at  this  time.  I  need  not  tell  you,  who  have  to  do 
with  getting  together  the  sheets  from  our  stations,  that  they  are  very 
irregular  in  size;  that,  further,  some  are  numbered  regularly  and  that 
others  are  indicated  by  letters  and  numbers.  This  works  serious  det- 
riment  to  persons  trying  to  keep  track  of  them.  I  think  that  if  we 
could  stop  a  moment  we  would  get  straight.  The  farmer  don't  c^re 
whether  the  bulletin  he  is  getting  is  a  special  bulletin  C  or  bulletin  713. 
He  will  throw  away  nine  ou,t  of  ten  after  retuling.  But  when  I  have 
just  received  bulletin  93  and  find  I  have  already  had  bulletin  X,  I  am 
in  confusion.  Has  bulletin  Z  been  issued!  If  so,  where  is  bulletin  At 
I  have  a  complete  set  up  to  99.  Shall  I  file  lettered  bulletins  with  them  t 
Again,  one  station  issues  fractional  bulletins.  !Now  17J  is  received. 
Will  17f  or  18  be  the  next  one? 

Now  if  we  bear  this  point  in  mind  I  think  it  will  be  easy  to  solve  tbe 
question.  The  farmer  don't  care  about  the  number;  the  person  keep- 
ing a  file  does  care.  Let  us  have  this  in  mind  when  we  do  it.  We 
want  to  have  in  the  station  library  a  history  of  the  doings  of  our  sta- 
tions numbered  consecutively.  A  simple  numbering  would  have  saved 
me  perhaps  a  week's  work,  and  in  the  next  ten  years  perhaps  two  or 
three  months'  work  trying  to  track  out  these  sheets. 
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How  shall  we  bind  it!  Why  not  issue  bulletins  in  p.iinphlet  form  of 
the  same  size.  Again,  a  number  of  bulletins  have  been  exhausted  and 
reprints  made  of  them.  One  station  has  already  republished  Ave  bul- 
letins numbere<l  for  publishing  a  single  bidletin.  It  has  occurre<l  to 
me  that  in  Wisconsin  we  have  failed  to  have  the  stations  get  bulletin 
No.  2.  Why  could  we  not,  if  we  could  not  afford  the  ex)>ense  of  hav- 
ing type  set  up,  have  mimeograph  copies  made  of  them  and  send  a  copy 
to  each  of  the  stations!  Of  course  it  is  better  printed  if  we  have  the 
money.  Now,  wo  will  help  you  in  getting  a  set  of  the  publications  of 
our  station. 

I  think,  Mr.  Chairman,  it  would  be  well  to  have  a  committee  ap- 
pointed to  look  over  the  subject  pretty  carefully  in  regard  to  this  mat- 
ter and  make  some  report  if  imssible.  I  feel  that  we  are  wasting  too 
much  time  on  small  things,  and  to  bring  the  matter  before  the  Associ- 
ation I  move  that  a  committee  of  three  be  appointed  by  the  chair.  I 
see  Director  Harris  is  here  and  I  will  give  up  the  floor. 

Mr.  Harris.  It  is  not  my  pur(>ose  to  enter  into  any  extended  dis- 
cussion in  regard  to  the  publications  of  the  expeiiment  stations,  but  to 
confine  myself  to  a  narrow  question  in  which  it  seems  to  me  easy  to 
work  a  great  improvement  without  making  great  changes. 

The  Office  of  Experiment  Stations  is  making  elaborate  and  costly 
efforts  to  abstract,  arrange,  and  index  the  publications  of  the  stations. 
Much  of  this  work  for  its  highest  value  requires  that  the  stations  and 
many  of  the  workers  sliall  x>ossess  complete  sets  of  station  publications, 
and  that  these  sets  be  so  aiTanged  that  any  publication  and  any  place 
in  any  publication  may  be  found  readily,  easily,  and  surely.  Unfortu- 
nately peculiarities  in  the  methods  now  used  by  the  stations  for 
naming  and  numbering  publications  make  this  extremely  difficult. 
Two-thirds  of  the  stations  number  their  bulletins  consecutively,  using 
the  natural  numbers.  The  first  bulletin  published  is  numbered  1,  and 
the  twentieth,  20,  the  bulletin  next  before  the  twentieth,  19,  and  the 
one  next  after  it,  21.  This  method  has  many  advantages.  For  in- 
stance, when  I  take  bulletin  20  of  a  station  numbering  in  this  way,  I 
know  that  it  has  printed  at  least  nineteen  other  bulletins.  I  know  that 
these  are  earlier  than  this  bulletin.  I  know  that  it  has  x>ublished  only 
nineteen  earlier  than  tLis  bulletin.  If  I  wish  to  refer  to  the  tenth  I 
need  say  bulletin  10  and  no  more. 

These  stations,  as  a  rule,  publish  in  addition  to  their  bulletins  an 
annual  reiK>rt,  and  it  is  customary  for  them  to  print  one  annual  report 
in  each  and  every  year.  Thus  each  year's  publications  consist  of  four 
or  more  bulletins  and  an  annual  report.  One- third  of  the  stations 
depart  from  this  simple  method.  It  will  be  sufficient  to  enumerate  a 
few  of  the  peculiarities.  Some  stations  count  the  annual  report  as  a 
bulletin.  This  raises  the  question,  shall  we  say  that  the  station  has 
printed  seven  bulletins  and  an  annual  report,  or  six  bulletins  and  an 
annual  rejwrt,  or  seven  bulletins  and  no  annual  report;  or  shall  we 
3038— Bull.  16 6 
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say,  clumsily,  as  I  suppose  vre  must,  that,  the  station  has  printed  seven 
bulletins  of  which  one  is  the  annual  report!  It  is  at  least  a  cumber- 
some marking  for  a  l)ound  volume.  Sometimes  the  annual  report  is 
printed  as  a  part  of  the  annual  report  of  the  board  of  agriculture  of 
the  State,  and  not  printed  separately.  '*  Special  ^  bulletins  are  in  some 
cases  lettered  instead  of  being  numbered,  so  that  bulletin  20  is  to  be 
followed  by  bulletin  Q,  and  the  lists  will  read  bulletins  11, 12,  F,  G, 
13,  H,  1, 14, 15, 16,  J,  K,  L,  etc.  This  is  bad  enough  at  present,  but 
what  will  happen  when  Z  has  been  printetlt  Again,  regular  bulletins 
are  both  numbered  and  lettered,  and  we  have  81a,  81&,  and  82.  Some- 
times publications  are  arranged  in  volumes,  the  numbers  beginning 
anew  with  each  volume.  Occasionally  a  bulletin  is  numbered  with  a 
fractional  number.  In  only  too  many  cases  we  have  one  or  more  series. 
Doubtless  these  peculiarities  are  often  convenient  to  those  who  under- 
stand them,  but  to  the  caretakers  in  the  many  libraries  in  which  these 
publications  are  preserved,  to  the  students  who  use  them  and  to  bib- 
liographers, that  is,  to  all  who  care  anything  about  the  numbering  of 
publications,  these  peculiarities  must  prove  a  weariness  of  the  flesh. 
It  seems  fo  me  that  fairness  to  each  other  and  to  the  public  interest 
demands  that  we  sacrifice  personal  and  local  convenience  to  the  general 
good.  In  passing  it  is  well  to  rememl>er  that  to  the  farmer  this  ques- 
tion of  numbering  has  little  interest,  his  attention  being  confined  to 
the  contents  of  the  bulletin. 

In  conclusion  I  wish  to  present  the  following  resolutions  which  1 
will  ask  the  secretary  to  read. 

The  Secretary  read  as  follows : 

Besolved,  That  it  is  the  sense  of  this  convention  that,  in  so  far  as  possible,  the  pub- 
lications of  the  coUeges  and  stations  represented  in  this  Association  should  be 
named,  numbered,  and  dated  ae<M>rding  to  an  uniform  method. 

RcBolvfidy  That  a  committee  of  five  be  appointed  by  the  chair  to  devise  a  syBtem  to 
be  reported  if  possible  to  this  convention  for  its  action,  or  if  not,  to  the  executive 
committee,  who  shall  then  distribute  copies  of  the  plan  to  the  institutions  entitled 
to  membership  in  the  Association. 

The  President.  Under  the  rules  these  resolutions  will  be  referred 
to  the  executive  committee. 

Mr.  Neilson.  I  would  like  to  say  a  word  about  the  lettering  of 
bulletins.  Our  station  has  been  in  the  habit  of  lettering  bulletins  for 
this  reason.  For  instance,  a  special  interest  is  manifestetl  in  a  bulletin. 
With  us  the  cranberry  interest  has  occasionally  been  the  object  of  a 
bulletin.  Now,  we  do  not  want  to  send  to  all  a  bulletin  wliich  affects 
the  cranberry  growers  only.  Now,  if  the  bulletin  is  sent  to  cranberry 
growers  only  and  it  is  regularly  numbered,  when  the  next  bulletin  is 
issued  farmers  from  all  over  the  state  will  begin  to  write  asking  why 
they  were  passed  over  in  the  distribution  of  that  bulletin. 

Mr.  Johnson,  of  Wyoming.  I  favor  this  movement,  and  I  want  to 
speak  of  the  method  we  have  adopted  in  our  station.    Our  bulletins  aro 


83 

numbered — onr  annual  rei)ort8  are  not.  When  we  print  our  bulletins, 
we  lay  aside  a  thousand  copies  for  bindinp^  with  the  annual  report  at 
the  end  of  the  year.  This  binding  together  we  find  very  convenient 
for  reference  and  not  costly,  as  the  expense  is  only  that  of  paper  and 
presswork.  I  should  like  to  see  such  a  plan  adopted  by  all  the  sta> 
tions. 

Mr.  Johnson,  of  Connecticut.  My  station  some  time  ago  had  occa- 
sion to  issue  a  bulletin  on  the  modification  of  the  Kjeldahl  method  of 
determining  nitrogen,  of  interest  to  chemists  only.  This  bulletin  was 
numbered  in  the  regular  order  112,  and  bulletin  113,  one  of  general 
interest,  contained  a  statement  on  the  title  page  to  the  eflfect  that  bul- 
letin 112  was  of  interest  to  agricultural  chemists  only  and  had  been 
distributetl  among  station  workers  alone.  It  was  only  necessary 
to  issue  a  small  edition  of  that  bulletin,  so  that  it  was  a  great  saving 
of  expense. 

There  are  some  other  points  I  wish  to  call  attention  to  if  in  order.  I 
have  lost  a  good  deal  of  time  and  have  been  worried  and  vexed  in  at- 
tempting to  file  the  publications  of  the  experiment  stations.  It  is  very 
]mxK>rtant  to  my  mind  that  each  station  should  distinctly  announce  in 
print  upon  the  bulletins  the  system  which  it  follows  in  so  far  as  it  is 
peculiar.  At  the  Connecticut  station  we  issue  our  bulletins  numbered 
consecutively  from  the  beginning  and  ever  since  we  have  had  funds  to 
do  it  we  have  printed  them  in  uniform  octavo  style.  Some  of  our  earlier 
bulletins  were  gotten  up  in  any  kind  of  shape  that  we  could  manage  be- 
cause we  run  the  station  three  months  without  any  funds  and  were 
always  in  arrears  and  always  trying  to  accomplish  a  modest  amount  of 
work  on  a  very,  very  limited  amount  of  money  so  that  our  eariier  bulle- 
tins were  all  sorts  and  sizes,  some  printed  by  sending  the  manuscript 
to  an  agricultural  paper  and  getting  proofs  which  were  furnished  us  at 
the  cost  ot  press  work.  Any  expedient  to  get  material  into  8hai)e  and 
distribute  it.  Ever  since  we  have  been  able  to  do  so,  since  we  have 
been  getting  $8,000  i)er  year  to  w6rk  with,  we  print  our  bulletins  in 
good  shape,  in  a  legible  form  and  endeavor  to  make  them  pleasant  to 
the  eye.  We  have  always  followed  the  plan  of  printing  an  annual  re- 
I)ort  and  including  in  it  everything  worth  publishing.  Our  bulletins 
may  be  lost.  Notwithstanding,  our  annual  reports  contain  everything 
worth  preserving.  It  is  of  great  advantage  to  us  also  in  that  it  enables 
U8  to  revise  our  work,  to  reedit  it  and  present  it  in  its  most  attractive 
form.  The  stations  ought  to  furnish  every  facility,  so  that  the  student 
can  readily  master  the  contents  of  publications.  There  should  be  an 
index  of  the  bulletin  on  the  front  page,  so  that  he  may  see  at  once  what 
is  of  the  most  importance  to  him.  If  I  get  a  bulletin  of  ten,  fifteen,  or 
twenty  pages  and  have  to  spend  ten  or  fifteen  minutes  in  finding  out 
what  is  in  it,  I  am  disposed  to  lay  it  aside  and  take  it  up  when  I  have 
leisure,  which  1  never  have,  and  the  contents  of  that  bulletin  pa«s,  as 
far  as  I  am  concerned,  into  oblivion,  and  can  only  be  rescued  by  the 
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valuable  endeavors  of  the  Office  of  Experiment  Stations.  If  that  fur- 
nishes me  a  suitable  index  of  this  literature  I  may  make  it  available. 
The  amount  of  matter  published  in  this  country  and  in  foreign  coun- 
tries is  so  immense  that  without  every  facility  placed  at  the  disposal 
of  the  student  it  becomes  simply  impossible  to  keep  track  of  them.  It 
is  of  the  utmost  importance  that  every  single  paper  have  a  special  table 
of  contents,  unless  matter  of  simple  sort,  for  without  that  it  is  difficult 
to  take  advantage  of  the  information,  however  valuable,  which  is  pub- 
lished. 

Mr.  Redding.  I  rise  to  insist  upon  some  of  the  changes  in  number- 
ing bulletins  which  I  have  offered.  I  have  adopted  the  plan  of  iiling 
away  not  less  than  two  hundred  copies  of  each  bulletin.  So  far  I  have 
included  two  years  in  one  volume  for  the  reason  that  the  publications 
have  not  been  voluminous.  At  the  end  of  this  i)eriod  I  have  an  index 
prepared  to  the  volume  and  sent  to  the  printer  for  binding.  I  send  a 
copy  to  the  director  of  each  station,  and,  I  think,  to  each  college  also. 
I  find  that  it  is  of  great  advantage  to  me  to  have  the  bulletins  bound 
in  that  way,  and  I  believe  it  would  be  to  others.  I  would  be  glad  in- 
deed if  I  could  get  bound  volumes  of  the  publications  of  each  station. 
It  seems  to  me  that  the  stations  would  appreciate  the  work  of  other 
stations  better  in  that  form. 

Now  another  point.  In  order  to  prevent  our  correspondents  from 
calling  ibr  bulletins  which  we  did  not  intend  them  to  have  I  used  the 
simple  expedient  of  half  numbers.  A  special  bulletin  I  called  17^.  If 
a  man  gets  17^  he  knows  it  is  intended  for  him  to  read.  Jfow,  my  next 
bulletin  is  18.  Now,  when  the  farmer  gets  18  he  will  not  know  that  such 
a  bulletin  as  17^  wa«  issued.  On  the  other  hand,  I  issued  a  bulletin  in- 
tended for  the  farmer  only.  It  is  not  on  any  subject  of  investigation,  but 
simply  a  notice  to  farmers,  informing  them  of  the  organization  of  the 
station  and  other  matters  not  of  importance  to  other  stations.  I  called 
that  12^.  Perhaps  some  of  the  stations  got  that  bulletin.  I  got  no  re- 
quests for  12^  and  few  for  17J.  I  think  that  solved  the  question  with- 
out any  difficulty  at  all. 

There  was  one  other  question  that  troubled  me.  I  wrote  to  Maj.  Al- 
vord  as  to  what  matter  should  be  included  in  the  annual  report  of  the 
stiition.  If  you  will  read  the  law  closely  you  will  probably  understand 
it  as  I  did.  It  was  not  the  intention  of  the  law  that  we  should  make  a 
detailed  statement  of  the  results  of  experiments  in  the  annual  rejwrts. 
It  requires  that  we  should  send  so  many  copies  to  the  Secretary  of  the 
Treasury  and  one  copy  to  each  of  the  stations.  It  makes  no  provision 
for  sending  them  to  farmers  at  all. 

Mr.  Harris.  May  I  ask  a  question  of  the  last  speakert  Director 
Eedding  is  one  of  the  most  exact  and  systematic  of  men,  and  if  we  aU 
kept  records  as  he  does  any  system  would  work.  But  this  bulletin — 
17  J — does  it  have  any  relation  to  17! 

Mr.  Bedding.  !None  whatever. 
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Mr.  Harris.  There  is  the  danger.  Supi)ose  you  have  a  second 
edition  of  17^,  with  some  additional  matter,  what  wouUl  you  call  itt 

Mr.  Bedding.  I  would  call  it  '^  17^,  second  edition,  revised  and  cor- 
rected." 

Mr.  Harris.  We  know  that  if  Director  Redding  is  going  to  send 
out  bulletin  17^  we  will  get  it.  But  you  will  remember  that  there 
came  a  time  in  Egypt  when  they  knew  not  Joseph,  and  there  will  come 
a  time  when  we  know  not  Bedding,  and  I  venture  to  say  that  that  man 
will  not  send  out  17^.    Now,  how  do  we  know  that  we  will  get  48 J t 

Mr.  BKDDiNa.  The  bound  voluuies  will  contain  every  bulletin  issued 
by  the  station. 

Mr.  Harris.  How  often  do  you  issue  that  bound  volume! 

Mr.  Bedding.  It  is  issued  every  two  years.  Our  bulletins  are  four- 
teen or  fifteen  in  number,  of  twenty-eight  or  thirty  pages  each,  and 
it  was  for  my  own  convenience  that  I  put  two  years  together.  But,  if 
this  association  thinks  it  desirable  to  have  bulletins  for  a  year  bound 
together,  I  will  gladly  make  the  change. 

The  President.  There  was  a  resolution  passed  at  an  earlier  session 
of  this  convention  by  which  the  chair  should  appoint  a  committee  of 
nine  i>ei*8ons  to  act  as  an  advisory  committee  to  the  standing  committees 
on  the  cooperative  college  and  station  exhibits  at  the  World's  Colum- 
bian Exposition,  consisting  of  members  of  the  governing  board  of  col- 
leges and  stations.  I  will  ap])oint  on  that  committee  Messrs.  Henry 
Chamberlain,  of  Michigan;  W.  B.  Oavitt,  of  Texas;  James  A.  Bea- 
ver, of  Pennsylvania;  H.  B.  Dale,  of  Wisconsin;  Hart  Gibson,  of 
Kentucky;  B.  H.  Warder,  of  Ohio;  Daniel  Needham,  of  Massa- 
chusetts; William  L.  Bynerson,  of  New  Mexico;  and  John  Cameron, 
of  Mississippi. 

Another  resolution  requiring  the  appointment  of  a  committee  by  the 
chair  was  for  supervising  dairy  tests  at  the  Chicago  Exposition.  I  will 
appoint  as  a  committee  for  nominating  four  i)ersons  suitable  for  mem- 
bers of  this  committee  Messrs.  Neale  of  Delaware,  Atherton,  Myers, 
Henry,  and  Gulley. 

Mr.  Henry.  I  do  not  think  that  the  stations  ought  to  feel  that  any 
bulletin  ought  not  to  go  into  the  libraries  of  other  stations.  If  you 
issue  a  bulletin  to  farmers,  giving  information  in  regard  to  your  sta- 
tions, that  is  a  part  of  the  station  work  and  other  stations  should  have 
that  to  bind  up  in  the  history  of  the  work  of  your  station.  I  do  not 
think  that  kind  of  a  fellow  feeling  ought  to  exist.  Then,  again,  by 
inserting  a  paragraph  on  the  title-page  of  the  bulletin  informing  the 
farmer  readers  that  the  previous  bulletin  was  not  for  general  distribu- 
tion, but  could  be  obtained  on  application,  you  would  be  able  to  num- 
ber bulletins  uniformly  and  save  all  trouble. 

Mr.  Scott.  Gentlemen  of  the  association.  President  Broun  has 
been  called  away  and  has  asked  me  to  take  the  chair. 
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Mr.  Fairchild.  I  wish  to  cmpUasize  wbafc  Dr.  Johnson  has  said  im 
regard  to  the  contents  of  bulletins.  I  hope  the  committee  will  tsik ; 
into  consideration  especially  the  whole  matter  of  title-paging,  showing 
the  contents  of  bulletins  in  addition  to  consecutive  numbeiing.  It 
seems  to  me  we  ought  to  be  able  at  a  glance  to  tell  what  a  buUetiu 
contains. 

We  have,  I  am  sorry  to  say,  followcil  two  methods  in  issuing  our 
bulletins,  but  not  with  reference  to  numbering.  We  have  numbered 
them  consecutively  from  the  beginning.  We  did  attemi>t  for  the  first 
two  years  to  republish  all  important  matter  for  preservation  in  an 
annual  volume,  but  we  found  that  a  very  expensive  way  of  presenting 
to  the  public  what  we  thought  important  for  them  to  have.  We  have 
therefore  adopted  the  plan  of  inserting  a  notice  in  each  bulletin  that 
the  bulletins  for  that  year,  beginning  with  number  so  and  so,  will  be 
indexed  in  the  annual  report  tor  that  year.  We  also  reserve  a  thousand 
copies  for  binding  ourselves,  and  if  any  station  worker  desires  a  bound 
volume  we  shall  be  glad  to  furnish  it. 

I  should  like  to  present  to  that  committee^  when  appointed,  a  title- 
page  of  one  of  our  bulletins,  to  see  if  there  are  any  suggestions  in  that 
which  they  can  adopt. 

Mr.  Hadley.  I  have  been  extremely  interested  in  this  discussion  and 
I  like  very  much  the  remark  of  President  Fairchild  that  the  matter  of 
title-paging  should  be  taken  under  consideration  by  the  committee. 

There  is  one  other  pohit  I  would  like  the  committee  to  consider: 
The  best  method  of  handling  these  bulletins  after  we  get  them.  We 
are  getting  bulletins  from  nearly  50  stations.  What  is  the  best  method 
of  filing  these  while  unbound.  The  matter  of  indexing,  as  Mr.  Fair- 
child  has  spoken  of,  on  the  outside  page  is  a  matter  of  very  great 
importance,  but  1  think,  however,  it  is  generally  adopted  at  the  sta- 
tions. I  think  most  bulletins  have  an  index  on  the  front  page.  I  had 
the  honor  of  making  a  motion  to  that  effect  two  years  ago  at  Cham- 
paign.   I  thhik,  however,  it  should  be  considered  by  this  committee. 

Mr.  Glute.  In  making  up  our  publications  for  binding  I  have 
observed  a  difference  in  size.  If  we  could  adopt  a  uniform  size  for 
a  page,  print  on  a  page  so  many  inches  wide  and  so  much  margin,  .then 
one  could  bind  these  publications  into  a  volume  and  they  would  api)ear 
more  orderly  and  systematic  on  our  library  shelves  than  where  of 
different  sizes.  It  would  be  very  easy  for  the  stations  to  adopt  a  uni- 
form size  if  the  committee  would  recommend  it. 

I  had  my  clerk  make  out  a  list  of  all  the  duplicates  we  had  and  for- 
ward that  list  to  e<aoh  of  the  stations  with  the  statement  that  we  would 
furnish  these  numbers  to  those  applying  for  them  as  long  as  they 
lasted,  and  I  am  glad  to  say  we  furnished  a  good  many  to  stations. 
1  want  to  acknowledge  the  kindness  of  these  stations  in  sending  to  me 
missing  numbers  asked  for. 
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Mr.  EoB£BTS.  The  difficulty  in  gettiog  the  bulletins  uuiform  in  size 
rest*  in  the  fact  that  many  annual  reports  and  bulletins  are  published 
by  the  State  i>rinter,  and  you  might  as  well  try  to  move  the  earth  as 
to  change  a  State  printer  or  his  methods.  Those  stations  like  Cornell^ 
who  print  their  own  bulletins,  can  easily  change,  do  what  they  please, 
but  I  know  in  the  case  of  our  State  station  their  bulletins  are  a  different 
size  from  ours,  and  we  can^t  get  them  to  change.  This  is  a  very  great 
iiiconveuience  to  us  in  binding  our  annual  reports  and  bulletins. 

I  trust  that  the  committee  will  see  that  there  are  no  more  half  num- 
bers and  no  more  A,  B,  and  G  bulletins,  if  that  can  be  done  without 
seriously  discommoding  the  stations. 

Tlie  Presiding  Officer.  Is  there  further  discussion!  If  not  the 
chairman  of  the  executive  committee  will  make  a  report. 

Mr.  AX.VORD.  The  resolution  seems  to  embody  what  is  desired  and  I 
therefore  report  it  back  to  the  Association  with  the  suggestion  that  it 
now  x>ass.  Before  reading  let  me  add  a  word.  It  seems  to  me  that  if 
all  the  stations  wonld  evince  the  same  spirit  as  the  Georgia  station, 
simply  say  that  whatever  the  Association  agrees  to  the  station  wiH  do, 
the  question  would  be  easily  solved.  The  resolution,  as  given  above, 
as  ofi'ered  by  Mr.  Harris,  was  again  read,  and  adopted. 

The  Presiding  Officer.  I  will  appoint  on  that  committee  Director 
Harris,  of  the  United  States  Department  of  Agriculture,  Directors 
Johnson,  of  Connecticut,  Johnson,  of  Wyoming,  Henry,  of  Wisconsin, 
and  Redding,  of  Georgia. 

The  Presiding  Officer.  Is  there  any  farther  business! 

Mr.  Alvord.  The  regular  order  is  the  consideration  of  subjects  com- 
ing  from  the  botanical  section. 

The  Presiding  Officer.  We  will  take  the  regular  order  then.  The 
first  thing  in  order  is  a  paper  on  the  treatment  of  apple  scab  by  Prof. 
GoflF,  of  Wisconsin.    Ten  minutes  to  present  paper. 

Mr.  Goff  then  read  the  following  paper  on  the  "Treatment  of  Apple 
Scab." 

Notes  on  the  Treatment  op  Apple  Scab. 

Daring  the  past  seven  years  the  wiiter  has  made  applications  intended  to  prevent 
damages  f^om  the  disease  known  at)  apple  scah,  due  to  a  fungous  parasite  known 
to  science  as  Funeladium  dendriticum  Fck.  So  long  a  period  of  experiment  ap- 
pears to  warrant  certain  conclusions  that  might  have  been  very  unsafe  ^om  one  or 
two  seasons'  experiments.  It  is  not  my  purpose  to  present  here  a  statistical  report 
of  these  experiments,  but  simply  to  mention  briefly  some  of  the  facts  that  seem 
clearly  bronght  out.  Of  many  materials  tried  the  copper  compounds  have  proved 
most  efflcacions.  The  carbonate  of  copper,  used  in  suspension  in  water  and  also 
dissolved  in  ammonia^  the  arsenite  of  copper,  or  Paris  green,  applied  in  suspeusion, 
and  the  sulphate  of  copper  applied  in  coiupound  with  lime,  as  in  Bordeaux  mixture, 
have  all  proved  efficacious  in  certain  seasons,  but  the  degree  of  their  relative 
efficiency  has  been  far  from  uniform,  a  result  that  seemed  rather  difficult  of  ex- 
planation until  the  experience  of  the  past  season.    A  comparison  of  the  meteoro- 
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logical  conditions  of  tbe  difTorent  seaiions  in  wbieh  those  copper  coinpouudiB  Lave 
been  tested,  with  tbe  reanlts  secarcd,  taken  in  oombi nation  with  observations  upou 
the  lengtb  of  tihie  tbe  different  compounds  have  remained  upon  tbe  foliage,  appears 
to  warrant  tbe  general  conclusion  that  tbe  three  copper  compounds  named,  viz, 
carbonate  of  copper,  Paris  green,  and  sulphate  of  copper  combined  with  lime,  arc 
efficacious  in  preventing  damage  f^om  the  apple  scab  nearly  in  proportion  to  the 
length  of  time  that  they  remain  upon  the  foliage.  In  the  summer  of  1891,  in  which 
very  little  rain  fell  in  central  Wisconsin  after  the  middle  of  June,  Paris  green  ap- 
p1ie<l  in  suspension  with  lime  proved  even  more  efficacious  than  either  the  Bordeaux 
m  ixture  or  tbe  carbonate  of  copper,  llie  past  season,  when  the  month  of  June  was 
exceptionally  rainy,  and  spraying  had  to  be  performed  between  showers,  the 
Bordeaux  mixture  proved  decidedly  more  efficacious  than  either  Paris  green  or  the 
ammoniacal  carbonate  of  copper.  The  reason  for  these  variable  results  appeared 
to  be  in  tbe  great  adhesiveness  of  tbe  Bordeaux  mixture  to  tbe  foliage.  In  every 
case  whore  this  compound  has  been  used,  though  it  has  not  been  applied  later  than 
the  middle  of  July,  it  has  remained  visible  upon  the  foliage  tbrougbout  the  season, 
and  the  effect  of  tbe  applications  made  in  July,  1891,  were  still  distinctly  visible 
upon  the  br.inches  and  trunks  of  tbe  trees  to  which  it  was  applied  in  October,  1892, 
fifteen  mouths  aftet  the  application.  It  thus  appears  that  the  adhesiveness  of  this 
fungicide  is  so  great  that  it  can  be  depended  upon  to  hold  its  place  even  through 
abundant  rains. 

I  may  add  that  this  compound  appears  to  be  as  efficacious  when  used  at  half  the 
strength  of  tbe  original  formula,  i.e. ,  when  3  pounds  of  copper  sulphate  and  2  of 
lime  are  used  in  22  gallons  of  water,  as  when  made  of  double  this  strengtli. 

From  what  has  been  said,  it  is  clear  that  the  Bordeaux  mixture  must  be  regarded 
as  the  only  fungicide  thus  far  tested  that  can  be  recommended  with  confidence  to 
prove  effectual  against  tbe  a]>ple  scab,  although  under  favorable  circumstances 
either  tbe  carbonate  of  coi>per  or  Paris  green  appears  to  possess  equal  fungicide 
properties.  Unfortunately,  this  compound  has  the  objections  of  being  somewhat  dif- 
ficult to  spray,  of  requiring  more  or  less  stirring  to  keep  it  in  suspension,  and  of 
losing  its  efficacy  as  a  fungicide  if  not  used  promptly  after  it  is  prepared;  bnt  until 
we  can  find  a  preparation  that  is  equally  adhesive  to  the  foliage  and  has  fewer  ob- 
jections, we  can  do  no  better  than  to  employ  it. 

Our  experiments  indicate  that  it  is  important  to  make  the  first  sprajring  before  the 
opening  of  the  fiowers.  The  number  of  applications  it  is  necessary  to  make  to  ac- 
complish the  best  results  is  yet  to  be  determined.  In  Wisconsin  the  weather  during 
and  after  midsummer  is  apt  to  be  rather  dry,  and  hence  sprayings  after  July  1 
are  of  rather  doubtful  value. 

I  may  add  in  conclusion  that  a  fertile  soil  and  frequent  breaking  up  of  the  orchard 
are  found  to  greatly  reduce  tbe  damage  from  apple  scab,  and  also  that  certain  vari- 
eties appear  to  possess  a  decided  resistant  power  to  this  disease.  While  the  use  of 
the  spray  pump  in  the  orchard  will  doubtless,  in  tbe  long  run,  prove  eminently 
profitable  both  in  the  quality  and  quantity  of  tbe  fruit  it  will  enable  us  to  secure^ 
tbe  wise  orcbardist  will  supplement  it  with  plant  food  and  cultivation,  as  well  as 
by  the  selection  of  varieties  that  experience  has  shown  are  well  able  to  cope  with 
this  destructive  enemy  of  our  apple  trees. 

The  Presiding  Officer.  Are  there  any  remarks  on  the  papert  If 
not  in  tbe  regular  order  wo  will  have  a  paper  by  L.  E.  Jones,  of  Ver- 
mont, on  tbe  '^Comparative  tests  of  ftingieides  in  checking  potato 
blight  and  rof 

Mr.  Tracy.  In  tbe  absence  of  Mr,  Jones  I  have  been  requested  to 
read  bis  pap4*r. 
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A  Comparative  Test  of  Fungicides  in  Checking  Potato  Blight  and  Uot. 

This  18  Iho  foiii'tli  year  in  which  Bordeaux  misturo  has  bceu  ii«od  at  the  Veruiout 
Btatiou  ill  checking  the  ravages  of  Phtftophthora  infestuns.  This  work  has  been  nni- 
formly  sncccHsful.  Probably  everyone  who  uses  this  mixture,  however,  wishes  that  a 
cbcaper  and  more  conveniet  substitute  could  be  found.  Such  substitutes  have  been 
used  iu  work  upon  gra]>6  and  orchard  diseases*  In  fighting  this  potato  disease,  how- 
ever, we  have  to  meet  not  only  a  different  fungus,  but  also  somewhat  different  condi- 
tions  of  development.  Phijiophthora  differs  most  strongly  irom  most  of  the  orchard 
and  vine  fungi  in  that  it  does  not  begin  its  attack  at  the  beginning  of  the  season  and 
spread  slowly,  bat  instead  gives  no  external  sign  of  its  presence  until  the  latter 
part  of  the  summer.  At  this  time,  when  the  plants  reach  proper  maturity,  and 
snitable  conditions  of  heat  and  moisture  prevail,  the  rapidity  of  the  development 
and  spread  of  the  disease  is  something  almost  incomprehensible  to  one  who  has  not 
witnessed  it.  Your  attention  is  called  especially  to  these  facts  as  explaining  in  part 
tlie  surprisingly  poor  results  obtained  from  the  use  of  certain  fungicides  which  in 
tUe  vineyard  and  orchard  work  have  gained  a  good  reputation. 

In  the  summer  of  1891  we  undertook  experiments  to  test  the  comparative  value  of, 
(1)  amraoniacal  copper  carbonate;  (2)  glue  mixture;  (3)  Bordeaux  mixture,  half 
strength ;  (4)  Bordeaux  mixture,  full  strength.  The  results  as  reported  in  the  publi- 
cAtions  of  the  Vermont  Station  were  decidedly  in  favor  of  the  Bordeaux  mixture, 
and  showed  the  ammoniacal  solution  and  the  glue  mixture  to  be  of  little  value,  under 
the  conditions  of  that  experiment.  We  felt,  however,  that  the  conditions  might 
not  be  such  as  to  give  these  remedies  a  fair  trial,  although  it  was  evident  that  they 
vrjere  inferior  to  Bordeaux  mixture. 

This  summer  (1892)  a  comparative  tost  was  made  of  twelve  of  those  fungicides 
^wliich  appeareil  most  hopeful.  The  work  was  carried  on  in  two  different  fields,  one 
a  clay  loam,  the  other  a  lighter,  rather  sandy  soil ;  the  plots  were  so  arranged  that 
all  the  fungicides  were  given  a  trial  on  both  medium  and  on  late  potatoes;  five 
stiindard  varieties  of  potatoes  were  included  in  the  experiment,  and  iu  all  plots  the 
relative  value  of  two  and  of  three  applications  Avas  tested. 

Following  is  a  list  of  the  fungicides  tested: 

First:  Copper  soda  solution :  Copper  sulphate,  13.3  ounces;  sal  soda  20  ounces; 
-water,  5  gallons. 

Second:  Copper  acetate  solution:  Copper  acetate  (verdigris),  8  ounces;  water,  5 
l^llons. 

Third:  Bordeaux  mixture  and  molasses  (copper-lime  saccharate):  Copper  sul- 
phate, 13.3  ounces;  lime,  13.3  ounces;  molasses,  13.3  ounces;  water,  5  gallons. 

Fourth:  Ammoniacal  copper  carbonate:  Copper  carbonate,  .55  ounces;  aqua  am- 
monia, one-third  of  a  pint;  water,  5  gallons. 

Fifth  :  Bordeaux  mixture,  full  strenth:  Copper  sulphate,  1^  pounds;  lime,  eight- 
niuths  of  a  pound;  water,  5  gallons. 

Sixth:  Bordeaux  mixture,  "5-5— 50,"  formula:  Copper  sulphate,  8  ounces;  lime, 8 
ounces;  water,  5  gallons. 

Seventh:  Bordeaux  mixture,  very  weak  (about  one-eighth  strength) :  Copper  sul- 
phate, 2.6  ounces;  lime,  2.6  ounces;  water,  5  gallons. 

Eighth:  Copper  and  ammonium  carbonate  mixture  (Dr.  Chester's  formula):  Cop- 
per carbonate,  1.06  ounces;  ammonium  carbonate,  3.2  ounces;  water,  5  gallons. 

Ninth:  Glue  mixture  (Dr.  Galloway's  formula):  Copper  sulphate,  2  ounces;  sal 
soda,  2.4  onnces;  Le  Page's  liquid  glue,  1.6  ounces;  water,  5  gallons. 

Tenth :  Modified  £au  Celeste:  Copper  sulphate,  7  ounces;  sal  soda,  9  ounces;  aqua 
ammonia,  one- third  of  a  pint;  water,  5  gallons. 

Eleventh:  Copper  carbonate  in  suspension:  Copper  carbonate,  5  ounces;  water,  5 
gallons. 

Twelfth:  Copper  chloride  solution  (Cornell  Station  formula):  Copper  chloride 
0.66  oouces;  watei*,  5  gallons. 
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Each  year  of  work  apon  this  potato  disoaae  loads  mo  to  appreciate  wore  strongly 
tlie  fact  that  the  greatest  value  of  the  fungicide  is  uot  in  protecting  the  tabors  from 
the  rot,  but  rather  in  preserving  tlie  foliage  from  the  blight.  When  the  foliage  is 
thus  preserved  the  tubers  come  to  full  size  and  maturity,  and  the  gain  in  yield,  from 
prolonging  the  life  of  the  vines  three  or  four  weeks  in  the  fall,  is  very  great.  Such 
being  the  case,  the  relative  values  of  the  fungicides  can  be  better  judged  from  the 
appearance  of  the  foliage  of  the  treated  plants  than  from  the  yields.  On  the  other 
hand,  the  absolute  gain  from  the  use  of  any  fungicide  must,  of  course,  be  judged  by 
the  increased  yield  of  tubers  resulting  from  its  use.  I,  therefore,  send  some  photo- 
graphs with  this  paper,  which  will  enable  yon  to  judge  of  the  relative  values  of  the 
fungicides  better  than  any  array  of  figures  stating  tlie  varying  yields.  The  full 
yields  will  be  published  later,  and  I  will  now  select  from  the  tignres  before  me  only 
enough  to  enable  you  to  judge  of  the  absolute  gain  from  the  use  of  some  of  the 
better  fungicides.  There  were  two  rows  of  potatoes  in  each  plot  in  the  field  shown 
in  the  photographs.  Two  of  the  photographs  (the  8  by  lO's)  show  some  of  the  plots 
as  they  appeared  Sc^ptcmber  10.  These  show  clearly  the  effects  of  both  Bordeaux 
mixture  (plot  7)  and  weak  Bordeaux  and  molasses  (plot  4).  No  less  interesting  will 
be  the  appearance  of  plot  5  (ammoniacal  coi)per  carbonate),  as  shown  in  one  of  these 
photographs.  It  was  found  impossible  to  bring  out  with  equal  clearness  the  less 
marked  differences  between  most  of  the  plots  by  photographs,  and,  therefore,  instead 
of  attempting  to  include  the  entire  plot  in  the  photograph,  an  average  hill  was  pho- 
tographed from  each  plot.  This  explanation  will,  I  trust,  be  sufficient  to  enable 
each  who  chooses  to  examine  the  photograph  to  do  so  understnndingly. 

llie  gain  from  spraying  this  year  was  unusually  marked,  owing  to  the  prevalence 

of  the  disease.    This  can  be  judged  from  the  following  statements  of  yield  of  those 

plots  shown  in  the  8  by  10  photographs : 

Bnshels 
per  acre. 

Plot  4  (weak  Bordeaux  mixture  and  molasses)  at  rate  of ^ 330 

Plot  5,  ammoniacal  copper  carbonate 99 

Plot  6,  untreated 97 

Plot  7,  strong  Bordeaux  mixture 246. 5 

These  experiments,  supported  also  by  data  of  last  season^s  work,  lead  me  to  the 

following  conclusion  as  to  the  relative  values  of  the  fugicidcs  for  the  potato  blight: 

(1)  Copper  soda  solution  (plot  2)  has  merits,  but  is  not  at  all  equal  to  Bordeaux 
mixture. 

(2)  Copper  acetate  solution  (plot  3),  a  fairly  good  fungicide,  but  so  injurious  to 
the  foliage  as  to  exclude  its  general  use. 

(3)  Weak  Bordeaux  mixture  and  molasses  (plot  4).  Good  results.  Probably 
more  valuable  than  same  without  the  molasses. 

(4)  Ammoniacal  copper  carbonate  (plot  5).  Unquestionably  the  weakest  fangl- 
cide  tested,  being  but  little  better  than  nothing.  (I  should  feel  less  confident  in 
this  verdict  did  not  all  the  results  agree  so  perfectly  in  all  my  experiments.  I  am 
convinced  that  I  do  not  underestimate  its  value  for  this  work). 

(5)  Strong  Bordeaux  mixture  (plot  7)  leaves  but  little  to  be  desired  in  the  results 
obtained. 

(6)  Weaker  Bordeaux  mixtures  (plots  8  and  9)  were  not  equal  to  full  strength 
Bordeaux  mixtures,  as  can  be  seen  from  following  yields : 

(Field  A  was  of  medium  early  potatoes,  which  blighted  badly  when  not  protected. 
Field  B  was  of  late  potatoes  and  on  lighter  soil,  hence  not  so  badly  diseased.) 

[Bushels  per  aero.] 


Field  A  . 
Fields.. 


Plot  6 
(untreated). 

97 

108^ 


Plot  7  (strong 
Bordeaux  mixture) 


2464 
1894 


Plots 

(Bordeaux  mixture, 

5-5-50). 

155 
177 


Plot  9 
(Bordeaux  mixture 
one^ighth  strength) 

146 
122 


Plot  11 
(untreated). 


119 

911 
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Owing  to  certain  contlitions  of  eoil  I  think  tlio  above  fi^nros  in  Field  A  would 
underrate  the  A'alue  of  Bordoanx  mixture  **  5-5-50"  formula^  but  I  am  couvinrcd 
that  this  formula  does  not  give  as  good  protection  as  does  the  strong  Bordeaux  mix- 
tare.  While  the  very  weak  Bordeaux  mixture  hail  greater  fungicidal  value  than 
many  others  tried  it  did  not  have  enough  to  recommend  it  for  general  use. 

(7)  Copper  and  ammonium  carbonate  mixture  (plot  10)  was  of  some  value,  but 
not  enough  to  be  reeommende^l  for  general  ns^. 

(8)  Glue  mixture  (plot  12)  ditto.  * 

(9)  Modified  eau  celeste  (plot  13)  gave  best  results  of  any  of  the  soluble  fungi- 
cides, and  although  not  equal  to  either  of  the  stronger  forms  of  Bordeaux  mixture 
it  is  the  best  thing  to  recommend  where  a  soluble  fungicide  is  desired. 

(10)  Copper  carbonate  in  suspension  (plot  14),  of  considerable  fungicidal  value, 
though  not  enongh  to  recommend  its  practical  use. 

(11)  Copper  chloride  (plot  15),  of  still  less  value  than  the  last. 

I  would  therefore  rank  tZiem  as  follows  in  order  of  fungicidal  value: 


8.  Copper  carbonate  in  suspension. 

9.  Copper   and    aiumonium    carbonate 

mixture. 

10.  Glue  mixture. 

11.  Copper  chloride  solution. 

12.  Ammoniacal  copper  carbonate. 


1.  Bordeaux  mixture,  full  strength. 

2.  Weaker  Bordeaux  mixture  and  mo- 

lasses. 

3.  Bordeaux  mixture,  "  5-5-50"  formula. 

4.  Modified  eau  celeste. 

5.  Copper  soda  solution. 
G.  Verdigris  solution. 
7.  Bordeaux  mixture,  very  weak  solution 

(one-eighth  strength). 

The  first  four  did  good  enough  work,  so  that  I  feel  justified  in  recommending 
them  for  use  by  practical  potato-growers.  The  others  are  none  of  them  to  l>e 
recommended,  in  my  judgment. 

Bordeaux  mixture  in  some  of  its  forms  remains,  then,  as  the  most  valuable  fungi- 
cide of  this  work.  The  addition  of  a  cheap  molasses  to  the  weaker  mixture  ap- 
pears to  increase  its  value  by  rendering  it  more  a<lhesive. 

The  President.  You  Lave  beard  the  paper  read  by  Mr.  Tracy;  is 
there  are  any  discassion  on  it?  If  not,  we  will  take  up  the  next  paper, 
**A  Study  of  Fruit  Decays,''  by  Byron  D.  Ilalsted,  of  New  Jersey. 

Mr.  Ualsted  presented  the  following: 

A  Study  of  Fruit  Decays. 

The  speaker's  attention  was  called  to  the  subject  of  fruit  decays  by  a  quince- 
grower,  who  complained  of  a  destructive  rdt  in  his  orchard.  Upon  investigating  the 
trouble  a  decay  was  found  that  was  due  to  a  fungus  of  the  genus  Sphttropsis,  The 
same  orchard  contained  apple  trees,  with  decayed  fruit,  and  also  pears.  The  a]>ple 
decay  was  due  to  Sphceropsia  malorum  Pk.  Circumstances  aroused  the  suspicion  that 
the  quince  decay  was  caused  by  the  same  species  of  fungus.  Cultures  and  inooulatious 
were  next  instituted  in  the  laboratory,  and  it  was  iiroveil  that  the  Sphieropsis  of  the 
apple  would  grow  upon  the  quince,  and  that  the  quince  upon  the  apple.  In  like 
manner  the  same  relation  was  established  between  the  quince  and  apple  Sphteropsisy 
and  the  one  upon  the  pear.  In  short,  the  three  fungi  are  probably  the  same,  and  in 
the  complete  eradication  of  the  one,  the  others  need  to  be  dentroyed^  or  else  the 
trouble  wiU  spread  from  one  kind  of  fruit  to  another.  A  worthless  overburdened 
apple  tree  may,  through  neglect,  shorten  the  crop  of  quinces  by  being  a  propaga- 
tion bed  of  decay. 

A  systematic  study  of  the  probable  relationship  of  the  anthracnoses  of  fruits 
was  led  up  to  by  the  above  investigation.  Under  the  terra  anthracnoses  are  in- 
cluded the  members  of  the  two  nearly  related  genera,  Glwosporium  and  CoUetotrichum. 
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lliey  differ  from  each  other  somewhat  in  general  appearance,  but  chiefly  by  the 
l)re8ence  of  stiff  dark  hairs  in  the  spore  spots  in  the  col letotrichunis —they  bein;^ 
absent  in  the  gloBosporiums.  A  very  large  nnmber  of  species  have  been  ostablishcnl 
iu  each  genera  and  the  list  is  increasing  yearly.  Many  kin<ls  of  frait  are  attacked 
by  them,  as  well  as  other  parts  of  plants. 

The  laboratory  experiments  consisted  chiefly  in  transferring  the  virus  from  an 
affected  fruit  to  one  in  health.  The  common  apple  ripe  rot,  or  "  bitter  rot,"  is  a 
familiar  example  of  tbe  anthracnoses,  and  bears  the  botanical  name  Gloeosporimm 
fructigenum  Berk.  Spores  of  this  were  transferred  to  several  other  kinds  of  fruit 
with  success,  thus  producing  artificially  the  disease  similar  to  that  of  the  apple. 
Previous  to  this  series  of  experiments  the  Division  of  Vegetable  Pathology  at 
Washington  had  shown  that  this  ''bitter  rot"  of  the  apple  was  the  same  as  a  cer- 
tain decay  of  the  grape  fruit. 

At  this  point  in  the  treatment  of  the  resnlts  a  chart  was  shown  by  means  of  which 
the  facts  established  were  presented  in  a  graphic  manner.  The  following  fifteeii 
fruits,  representing  widely  different  orders  of  plants,  were  represented  as  arranged 
around  an  oval,  as  follows:  Apple,  peach,  banana,  pepper,  bean,  persimmon,  lemon, 
watermelon,  quince,  citron,  grape,  tomato,  eggplant,  pear,  and  squash.  The  sue- 
cessfhl  inoculations  from  any  fruit  to  another  were  shown  by  lines  and  arrows,  the 
lines  being  in  fact  the  arrows.  Thus,  if  the  fungus  was  a  Glaosporium  a  dotted  line 
was  employed,  and  if  a  Colletotriokum  a  solid  line  was  used.  The  apple  has  native 
to  it  a  glososporium  as  above  mentioned.  The  chart  showed  dotted  lines  running 
from  the  apple  to  the  peach,  banana,  pepper,  bean,  persimmon,  lemon,  quince,  grape, 
tomato,  eggplant,  and  pear ;  in  fact,  to  all  that  were  inoculated.  The  pepper  has  a 
Gkeoapai'ium  {G,  piper  alum  £.  &  £.)  This  was  successfully  taken  to  the  apple,  as 
also  to  the  grape,  and  to  the  banana,  bean,  persimmon,  and  pear.  Tliis  is  strong 
evidence  that  either  G,  fructigenum  Berk  and  G.  piperatum  E.  &  £.,  have  both  « 
much  wider  range  of  hosts  than  supposed,  or  else  are  the  same  fungus.  The  differ- 
ences in  size  of  spores  and  filaments  do  not  warrant  specitic  distinction.  In  like 
manner  the  tomato  has  a  species,  Glceoeporium  fomoides,  Sacc.  recorded  upon  it.  This 
was  easily  taken  to  the  apple,  banana,  bean,  grape,  eggplant,  and  pear,  thus  suggest- 
ing that  this  in  the  same  as  the  one  with  which  the  experiments  started  on  the  apple. 

It  is  not  necessary  to  go  further,  the  chief  point  of  the  paper  being,  fii-st,  that  the 
anthracnoses  of  fruits  are  probably  fewer  in  species  than  suppose^l,  and  a  few  may 
cause  all  the  damage  attributed  to  many.  This  closer  relationship  of  these  decays 
suggests  the  still  greater  importance  of  not  letting  one  decaying  fruit  serve  to  prop- 
agate the  disease  for  another.  Lastly,  the  graphic  method  of  showing  the  whole 
work  of  inoculation  at  a  glance  was  offered  as  possibly  useful  for  illustrating  other 
similar  results  of  laboratory  investigations. 

The  President.  Is  there  an/  discusHion  on  the  paper!  If  not, 
tbe  next  is  a  paper  on  breeding  of  fruits,  by  K  B.  Hansen,  of  Iowa. 

In  absence  of  Mr.  Hansen,  the  following  paper  was  read  by  Mr. 
Painmel,  of  Iowa: 

Notes  on  the  Breeding  of  Fruits. 

This  subject  is  one  of  great  practical  imi>ortance  to  the  Northwest.  The  won- 
derful resnlts  attained  by  crossing  and  hybridizing  in  improving  our  flowers,  grapes, 
and  some  of  the  smaU  fruits,  lead  us  to  expect  that  similar  results  can  be  achieved 
with  the  orchard  fruits.  Comparatively  little  work  has  been  done  iu  this  line, 
because  results  are  not  so  speedy,  and  we  have  been  satisfied  with  chance  seed- 
lings, allowing  insects  and  the  wind  to  do  most  of  the  work  for  us.  But  the 
peculiar  and  severe  climate  of  the  Northwest  requires  that  we  should  endeavor  to 
prigiuate  new  varieties  better  adapted  to  this  vast  region.  The  indiHcriminate 
sowing  of  seeds  is  au  expensive  lottery.     Breeders  of  animals  select  the  parents; 
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why  aIiouM  not  breeders  of  fruits  do  the  samef  I  regard  crossing  and  hybrid izing 
as  a  methofl  of  abridging  the  process  of  evolution  by  introducing  new  elements  of 
variation.  The  primitive  types  peculiar  to  each  region  should  beasod,  if  necessary, 
for  one  side  of  the  cross,  to  impart  hardiness,  because  they  have  as  a  rule  become 
liiUy  adapted  to  their  environments  by  ages  of  natural  selection,  resulting  in  the 
"survival  of  the  fittest.''  The  theory  we  generally  follow  is  that  the  pistillat'O 
parent  is  more  apt  to  transmit  hardiness,  and  the  stuuiinato  parent  size  and  quality 
of  fruit. 

£xtensive  series  of  experiments  in  this  line  were  inaugurated  at  the  Iowa 
Agricultural  College  in  1886  by  Prof  J.  L.  Budd,  and  have  been  continued  up  to 
the  present  time.     The  results  so  far  are  very  promising. 

It  may  be  of  interest  at  this  time  to  note  some  of  the  results  of  onr  work  and  the 
most  promising  lines  of  work  in  improving  our  fruits. 

In  bulletin  No.  14  of  the  Iowa  Experiment  Station,  Prof.  J.  L.  Budd  gives  a 
summary  of  results  attained  in  breeding  orchard  fruits.  It  is  shown  that  seedlings 
obtained  from  crossing  Russian  apples,  or  from  crossing  Russian  with  American  ap- 
ples, are  much  superior  in  leaf,  tree  and  habit  of  growth  to  seedlings  of  purely 
American  apples,  descendants  of  west  European  varieties.  The  same  relative  supe- 
riority was  noticeable  the  past  season.  The  seedlings  in  leaf,  bud,  habit  of  growth 
and  hardiness  follow  the  mother,  and  the  few  specimens  of  fruit  obtained  to  date 
show  modifications  due  to  the  male  parent.  It  is  ^evident  so  far  that  these  seedling 
apples,  of  partly  or  wholly  Russian  parentage,  inherit  the  scab-proof  characteristic 
of  the  Russian  race  of  apples  (see  Bulletin  18  Iowa  Experiment  Station)  and  we 
hope  that  among  them  will  be  found  desirable  additions  to  the  fruit  lists  for  onr 
northwestern  prairies.  The  aim  of  the  work  has  been  to  secure  iron-clad  varieties 
of  high  quality  for  all  seasons,  and  the  work  will  be  continued. 

In  crossing  pears  the  object  has  been  to  cross  the  hardiest  of  the  east  European 
Tariettes  with  those  of  the  highest  quality  of  west  European  parentage. 

In  crossing  cherries,  the  aim  has  been  to  cross  the  hardiest  sour  cherries  from  east 
£arope  with  the  best  sweet  varieties,  also  to  improve  the  native  Prantis  piunita 
and  P,  pettnsylvamca.  In  the  present  year  we  failed  in  our  work  with  the  two 
latter  species,  but  the  work  is  not  abandoned. 

In  improving  our  native  plums  the  object  has  been  to  obtain  high  quality  by  us- 
ing as  the  staminate  parents  the  best  European  and  Japan  plums.  If  the  cross 
proves  so  violent  as  to  affect  injuriously  the  productiveness  and  hardiness,  the 
same  method  will  be  followed  as  iu  improving  the  grape,  viz:  to  use  the  pollen  of 
these  hybrid  varieties  on  our  wild  plums,  thus  securing  a  smaller  infusion  of  for- 
eign blood. 

Some  seedlings  of  De  Soto  crosseil  with  a  large  blue  plum  grown  in  Oregon,  show 
important  modifications  in  foliage  and  friut,  and  are  of  interest  in  this  connection. 

In  the  work  of  improvmg  our  cultivated  iJirapes  the  aim  has  been  chiefly  to  use 
Worden  as  the  best  member  of  the  Concord  family,  for  earliness,  hardiness,  and  pro- 
dnctiveness,  and  to  use  varieties  of  partly  Fitis  vinifera  parentage  to  obtain  high 
quality.  This  is  because  the  history  of  Rogers'  and  other  hybrid  grapes  show  that 
to  use  a  variety  of  purely  European  blood  makes  the  cross  too  violent  for  the  best 
results  as  to  hardiness  and  productiveness,  and  it  is  hoped  that  better  results  will 
be  otitained  by  using  a  smaller  proportion  of  foreign  blood.  Hence  Worden  and 
other  early  Concord  seedlings  have  been  crossed  with  Agawam,  Salem,  and  other 
Rogers'  hybrids. 

The  same  method  should  be  followed  in  improving  our  wild  grape.  The  North- 
west greatly  needs  a  grape  of  good  quality  that  is  early  enough  to  ripen  even  in 
North  Dakota  and  Minnesota,  and  is  perfectly  hardy  without  winter  protection. 

The  past  season  our  wild  grape  has  been  crossed  with  Empire  State  to  'determine 
the  effect  of  using  a  variety  considered  to  be  of  purely  native  parentage.  Worden 
has  also  been  crossed  with  our  wild  grape. 
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In  crossing  ^apes  I  fonnd  thtit  the  caps  and  stamens  conld  be  removed  with  much 
facility  by  nsing  the  tips  of  the  fin;2fers  as  well  as  the  pinoliers.  Also  that  pollen  ix- 
ing  conld  he  performed  to  good  advantage  by  taking  clusters  of  bloom  just  opened 
and  fastening  them  with  string  and  fine  wire  in  close  proximity  to  the  emascn- 
lated  clnsters.  This  is  mnch  easier  than  gathering  the  p  ollen  and  applying  it  with 
a  camel's  hair  brush.  Paper  sacks  were  used  until  the  grapes  were  well  set,  then 
mosquito  netting. 

Our  native  hazelnuts,  walnuts,  hickorynnts,  and  chestnuts,  all  merit  our  caroHil 
attention,  as  they  are  no  doubt  capable  of  vast  improvement  by  crossing  and  selection. 
Especially  promising  is  our  wild  hazelnut,  as  it  probably  would  soon  rival  the  best 
filberts. 

Our  native  gooseberries  crossed  with  some  large  Enijlish  varieties  would  likely 
yield  valuable  results.  The  past  season  we  have  crossed  a  hardy  gooseberry  from  the 
Amur  Valley  in  Asia  with  the  Industry.  The  object  is  to  obtain  a  hardy,  mildew- 
proof  variety  with  fruit  rivaling  in  size  and  quality  the  best  English  gooseberries. 

The  Northwest  needs  a  good  variety  of  r.ispberry  hardy  enou;?h  to  bear  well  at  the 
North  without  winter  protection.  With  this  end  in  view,  we  have  this  sonsoo 
crossi'd  a  wild  ro<l  raspberry  from  the  Black  Hills  with  the  Shaffer's  raspberry. 

Similar  work  remains  to  be  done  with  our  indigenous  currants,  juneberrios,  black- 
berries, dewberries,  strawberries,  and  other  fruits.  This  may  well  be  termed  fnnda- 
montal  work  in  horticulture,  and  tleservos  the  most  careful  attention  of  oor  experi- 
ment stations. 

While  not  properly  coming  within  the  scope  of  this  paper  it  may  in  conclasion  be 
of  interest  t<o  note  that  we  are  endeavoring  to  originate  a  new  race  of  hanly  double 
roses.  Several  varieties  of  Ro9a  riigosay  imported  from  Russia  by  the  Iowa  Agricnl- 
tural  College,  have  proven  perfectly  hardy  witliout  winter  protection,  have  largo 
fragrant  flowers  and  are  perpetual  bloomers,  but  the  flowers  are  single.  The  past 
season  we  have  crossed  them  with  a  member  of  choice  double  roses,  such  as  General 
Jaqneminot,  American  Beauty,  Magna  Charta,  Madam  Masson  and  Triumph  de  Ex- 
position, and  now  have  fully  2(1,009  seeds  put  away  for  spring  planting.  Some 
work  has  also  been  done  with  other  primitive  species,  including  our  native  Ro9a 
hlanda. 

The  President.  You  have  heard  the  paper  of  Mr.  Hansen;  is  there 
any  discussion  on  it!  If  not  we  will  proceed.  The  last  paper  of  the 
evening  is  "The  Crossiug  of  Cucurbits-'  by  Prof.  Pammel,  of  Iowa. 

Mr.  Pammel  then  read  the  following  x)aper: 

The  Crossing  of  CucimBixs. 

In  1891  the  writer  read  a  paper  *  before  one  of  the  horticultural  societiee  in  Iowa 
in  which  the  statement  was  made  that  melons  and  cucumbers  do  not  mix,  nor  do 
pumpkins  and  melons.  He  was  vigorously  assailed  by  horticulturists  for  teaching 
doctrines  which  were  heretical.  Many  claimed  to  have  observed  from  actual  ex- 
perience that  they  do  "  mix."  Nearly  ev  ery  one  with  whom  the  writer  conversed 
had  one  opidion  in  this  matter;  that  they  would  cross.  I  have  not  endeavored  to 
get  the  opinion  of  seedsmen  on  the  point.  In  conversing  with  Prof.  Barrows,  who 
has  had  considerable  experience,  I  am  informed  that  he  has  never  known  them  to 
**mix."  My  brother,  who  grows  many  cucurbits,  believes  that  pumpkins  and 
squashes  and  cucumbers  and  melons  will  mix. 

To  settle  this  matter,  so  far  as  the  writer  was  concerned,  a  series  of  exporimonfa 
were  undertaken.  In  this  paper  nothing  more  than  some  preliminary  statements 
can  be  made,  inasmuch  as  it  will  be  necessary  to  grow  the  curourbits  another  year 

*  The  effects  of  cross-fertilization  in  plants.  A  paper  read  before  the  Northern 
Iowa  Horticultural  Society,  December,  1891. 
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before  conelnsionfl  can  be  reached.  This  piper  mnsfc  be  considered  as  snpplemeiitiiig 
the  excellent  work  of  Naiidin,*  Bailey,!  Sargent^t  and  others.  To  Nandin  belon^^s 
the  credit  of  having  thrown  much  light  on  the  snbject  of  Cucttrhitaeeie,  Daring 
many  years  he  experimented  with  a  large  number  of  varieties  from  different  places. 
He  found  that  the  species  did  not  ''mix/'  and  that  when  hybrids  were  produced 
they  yielded  either  no  seed  or  sterile  seed. 

Bailey  remarks:  ''  Many  careful  hand  pollinations  have  been  made  between  these 
two  classes  of  fruits  (C.  nuurtmaand  Cptpo)  and  in  no  case  have  seeds  been  procured. 
Sometimes  the  fmit  will  develop  for  a  time,  and  in  two  or  three  instances  a  summer 
cTookneck  pollinated  by  a  turban  squash  has  developed  till  half  grown  and  has 
persisted  until  the  end  of  the  season,  but  it  was  seedless.  AH  our  experiments 
show  that  Cwsurhitapepo  and  C.  maxima  do  not  hybridize.''  M.  M.  Vilmorin-And- 
rieux  $  says:  "And  we  may  remark  that  we  do  not  know  any  form  of  gourd  that 
should  necessarily  be  considered  a  hybrid  between  any  two  of  those  species."  But 
Thomas  C.  GentryO  speaking  about  by  bridsbetwoon  C,  p0/>oand  C.oHfera  says:  •'  Here 
it  is  evident,  is  a  case  of  hybridism  brought  about  through  the  agency  of  bees, 
whereby  a  cross  between  two  closely  allied  species  has  been  effected  in  an  eminently 
snccessful  manner,  if  the  size,  quality  and  profunion  of  the  fruit  are  any  criterion." 

To  insure  if  possible  a  perfect  intermingling  varieties  of  the  following  melons, 
cucumbers,  pumpkins  and  squash  were  planted:  CitruHui  vulffaris,  Cucumi$  melo, 
CucHrhita  maximay  Cucumis  satiruSf  Cncttrbita  pepoj  gherkin,  and  dipper  gourd. 

This  plan  gave  excellent  facilities  for  the  varieties  of  CuairMta  pepf»,  C,  maxima, 
CifruUMS  vuUfarU,  CtiCHmi$  satiruSf  and  C.  melo  to  grow  together.  This  was  done  to  test 
the  point  frequently  made  by  many  that  watermelons  taste  like  pumpkins  when 
growing  close  to  them.  I  was  also  told  that  hand  pollination  would  not  give  as 
good  results  as  the  natural  method.  But  there  is  by  no  means  unanimity  on  this 
point  by  growers  of  melons.  Some  believe  the  effect  is  seen  the  first  year,  while 
others  believe  that  it  can  only  be  detected  the  second  year. 

Our  experiment  was  nnfavorabje  in  some  respects,  due  to  a  late  season  and  the 
destruction  of  most  of  the  melons  by  boys,  but  such  as  remained  showed  no 
traces  of  pumpkin.  The  Perfection  Gem  {CiU-nllus  vulgaris)  grew  right  among  the 
pumpkin  vines,  Sweet  Sugar  pumpkin  and  Perfect  Gem  squash  (Cncurhita  pepo), 
and  the  two  species  tested  were  considered  excellent,  with  no  foreign  taste.  Mon- 
treal Improved  (Cuciiwti*  melo)  growing  in  with  the  vines  of  Sweet  Sugar  pumpkins 
{CncHrhita  pepo)  had  an  excellent  flavor. 

So  far  as  the  work  has  been  carried  out  two  questions  only  can  be  discussed:  (1) 
Immediate  effects  of  crossing;  (2)  prepotency  of  pollen.  In  all  of  the  varieties 
grown  in  the  field,  while  fertilization  was  affected  by  insects,  no  immediate  effects 
were  observed.  But  some  of  the  varieties  showed  great  variability,  especially  of 
Cucurbita  pepo  and  C.  maxima. 

In  the  nest-egg  gourd  (Cpepo)  many  had  of  course  the  shape  of  an  egg  of  a  dirty 
white  color.  Others  were  flattened  on  the  "blo^om"  and  ''peduncular"  end,  with 
the  greatest  circumference  in  the  middle  of  a  transverse  section.  Others  were  mot- 
tled with  green  and  whit-e,  elongated  in  shape,  narrow  at  the  "  peduncular"  and 
"  blossom "  end.  In  the  Perfect  Gem,  also,  great  variability  was  found.  Some 
specimens  were  two  or  three  times  the  normal  size,  flattened  at  the  "blossom"  and 
"peduncular"  ends,  having  the  greatest  circumference  in  the  middle  of  a  transverse 
section.  Still  others  were  barrel  shaped.  Still  others  were  more  or  less  conical 
at  the  "blossom"  end.  In  the  Lcng  Warted,  some  resembled  the  pumpkin,  showing 
no  warts;  some  were  shaped  like  a  crookneck,  but  without  warts.    In  the  Vegeta- 

*^  Annales  des  Sc.  Nat.  Bot.,  4th  series.  Vol.  vi,  1856,  p.  5. 

t  Third  annual  report  of  the  Cornell  University  Exp.  Sta.,  1890,  p.  180. 

X  Memoirs  sur  les  cucurbitacees,  1826. 

i  The  Vegetable  Garden,  p.  251. 

I  American  Naturalist. 
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ble  Marrow  (CucMrhita  maxima)  8onio  wcrw  markeil  with  j^reen  and  yellow  and  some 
nlmost  entirely  groon,  others  a  creamy  yellow.  lu  all  of  the  cases,  these  pecnliar- 
ities  or  deviations  weie  traced  to  plants  arising  from  distinct  seeds  and  in  no 
case  were  any  immediate  effects  of  crossing  observed.  About  four  hundred  hand 
pollinations  were  made  by  the  assistant,  Bir.  Stewart,  and  myself,  assisted  by  two 
students,  Messrs.  Brown  and  Carver.  Out  of  these  quite  a  number  set  and  produced 
perfect  fruit.    Only  a  few  will  be  recorded  hero. 

Common  pumpkin  on  Perfect  Gem  {Cucttrbita pepo)  no  indication  of  the  commou 
pumpkin.  Nest-egg  gourd  {Cucurhiia  pepo)  on  Perfect  Grem,  no  indication  of  gourd. 
Two  specimeus  of  common  pumpkin  on  Long  Warted  (Cmcwrbila  pepo),  no  indicatiou 
of  pumpkin.  Marrow*  on  Long  Warted;  no  indication  of  Marrow.  Three  common 
pumpkins  on  Perfect  Gem  (C.pepo),  no  indication  of  common  pumpkin.  Italian 
striped  on  Sweet  Sugar  (C  pepo),  no  indication  of  Italian  Striped.  Four  common 
pumpkins  on  Nest-egg  gourd  (C*.  prpo),  no  indication  of  common  pumpkin.  Two 
Hubbard  (C.  maxima)  on  Nest  Egg  gourd  (C.  pepo),  no  indication  of  Hubbard. 

This  is  sufficient  to  indicate  that  there  is  no  immediate  effect  on  the  fruit.  Prof. 
Bailey  says  :  ''It  is  commonly  said  that  it  occurs  in  pumpkins  and  squashes  also; 
but  it  certainly  does  not.  There  has  never  been  any  immediate  influence  whatever 
in  any  of  our  crosses,  except  such  as  were  due  to  imperfect  development  caused  by 
an  insufficient  or  impotent  (lollen.  In  other  words,  the  effects  of  the  cross  are  seen 
only  in  the  offspring  of  the  fruits." 

Many  interesting  experiments  have  been  made  to  show  that  in  many  plants  self- 
fertilization  does  not  occur.  THfolxHm  pratenee  has  perhaps  received  more  attention 
than  most  plants,  and  many  interesting  experiments  have  been  made,  which  show 
that  self-fertilization  does  not  occur.!  But  many  other  plants  have  been  experi- 
mented with  and  very  positive  evidence  bos  been  obtained  to  show  that  there  are 
coses  much  more  pronounced  than  this. 

Experiments  have  been  made  with  cucurbits.  Halsted  t  covered  ten  muskmelons, 
and  in  no  case  did  fruit  develop.    Bailey  %  has  also  reported  some  interesting  cases. 

Our  own  experiments  are  not  numerous  but  they  are  decisiA'e  in  every  case.  Quite 
a  number  of  musk  melons  were  covore<l  and  left  to  self- fertilize,  with  no  development. 

Can  hybrids  be  produced  between  Ciicurbilapepo  and  C.  maxima  f 

Out  of  fifteen  hand  pollinations  made  only  two  reached  maturity.  Whether  we  hove 
here  two  real  hybrids  can  not  be  said  until  the  next  crop.  It  may  be  doubted,  how- 
ever, as  we  often  found  beetles  in  the  flowers  covere<l  with  bags.  The  chances  aro 
against  the  specimens  being  hybrids. 

Do  different  varieties  of  Cucurbita  pepo  cross  t 

Out  of  fifteen  baud  pollinations  made  the  majority  set  and  matured. 

In  addition  to  these,  others  set  but  did  not  fully  ripen,  or  grew  for  some  time,  and 
then  rotted  and  dropped  off.     Others  did  not  develop. 

Can  porf«)ct  fruit  be  produced  between  Cucurbita  pepo  and  CilrHllu9  vuUfarisI 

In  only  a  single  case  did  fruit  develop  till  half  ripe  between  Mountain  Sweet  and 
Sweet  Sugar  pumpkin,  but  here  ogaiu  there  are  grave  doubts  as  to  its  hoving  been 
fertilized  by  the  polleu  from  pumpkin,  as  beetles  were  so  commonly  found  in  the 
bags. 

Can  fruit  be  produced  between  Cucurbita  maxima  and  Cpepo,  and  between  C.  m^ 
and  cucumbers  f 

In  this  experiment  in  many  cases  reciprocal  pollen  was  used,  and  there  are  excel- 
lent indications  that  these  distinct  species  do  not  ''mix.''    This  experiment  did  not 


*  Sold  to  us  as  Mammoth  Chili,  but  according  to  Vilmorin  appears  to  be  a  Marrow, 
a  true  C.  pepo. 

t  See  Darwin:  Cross  and  Self-fertilization  of  Plants.  Beal:  Grosses  of  North 
America. 

{Bui.  Dept.  Bot.  Iowa  Agrl.  College,  1888,  p.  39. 

$  Bui.  Cornell  Agrl.  Expt.  Station. 
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fthow  the  resnltA  in  closely  related  garden  varieties  of  the  same  species.  The  matter 
of  crossing  cucurbits  is  not  easy.'  It  should  be  remembered  that  of  the  enormous  num- 
ber of  pistillate  flowers  prmluced  on  a  single  plant  but  few  squashes  develop.  Early 
in  the  season  with  some  varieties  like  ItjUian  Striped,  few  of  the  pistillate  flowers, 
altbongb  fertilized,  developed.  The  fruit  invariably  rotted ;  some  withere<l  on  the  vine 
when  half  grown.  Tliis  was  true  also  of  such  forms  as  GoldeU  Bush,  Long  Warted, 
Turban,  and  common  pumpkins.  So  that  our  failures  are  not  to  be  wondered  at. 
These  failures  were  more  common  enrly  in  the  season  than  later.  For  this  there  are 
two  causes.  When  the  work  began  there  was  cousiderable  rain  and  great  liability 
to  rot,  especially  pronounced  in  varieties  with  a  great  deal  of  foliage  like  Italian 
Striped. 

In  crossing  we  chose  the  afternoon  as  being  more  convenient,  but  experience  soon 
tAQght  ns  that  early  morning  was  the  proper  time.  Aubert,  who  has  done  some 
crossing  with  melons,  states  that  he  found  that  the  morning  gave  him  best  results. 

From  this  work  I  think  we  may  fairly  conclude  that  under  natural  conditions 
the  different  species  of  cucurbits  will  not  cross.  The  several  cases  in  which  fruit 
has  been  produced  may  be  due  to  the  accidental  carrying  of  pollen  by  insects, 
especially  by  the  striped  cucumber  beetle,  whith  gets  in  the  bag. 

The  Secretary.  The  section  on  agriculture  will  have  a  meeting 
just  before  the  convening  of  the  general  session  to-morrow  morning. 
The  meeting  then  adjourned. 

Morning  Session,  Thursday,  November  17,  1802. 

The  meeting  was  called  to  order  in  the  lecture  hall  of  Tulane  Uni- 
versity at  10  a.  m. 

Mb.  Alyord.  Mr.  Chairman,  I  have  an  announcement  to  make.  It 
should  be  noted  that  all  sections  will  have  an  opiwrtunity  of  holding 
meetings  directly  after  the  adjournment  of  the  general  session  this 
morning,  and  it  is  requested  that  all  sections  should  be  prepared  to 
report  their  organization  for  the  next  year  at  the  general  session  this 
evening,  and  also  to  present  to  the  general  session  all  matters  of  busi- 
ness on  the  part  of  the  sections  which  require  conftrmatory  action  of 
the  Association  in  general  session.  The  regular  program  of  the  con- 
vention provides  for  sessions  of  all  the  sections  this  afternoon,  and,  so 
far  as  I  know,  there  is  no  disposition  to  change  that  feature  of  the 
program,  but  there  is  from  the  local  committee  an  invitation  to  all 
members  to  participate  in  an  excursion  on  the  river  to  Chalmette  and 
Southport,  which  starts  at  1  o'clock. 

It  is  desirable  that  sections  having  programs  to  announce  should 
announce  them  now.  I  will  repeat  the  statement  made  last  night  that 
the  college  section,  which  meets  on  the  adjournment  of  the  general  ses- 
sion, will' listen  to  a  discussion  on  *'Waste  in  College  Work,"  to  be 
opened  by  President  Smart,  of  Purdue  University. 

President  Nicholson,  of  the  Louisiana  State  University  and  Agricul- 
tural and  Mechanical  College,  desires  to  make  a  statement. 

Mr.  Nicholson.  T  wish  to  say  to  the  convention  that  T  will  have  to 
leave  for  Baton  Rouge  this  afternoon  and  will  take  this  opportunity  of 
saying  that  the  most  cordial  invitation  is  extended  to  all  the  delegates 
3938— BuU.  16 7 
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here  to  come  to  Baton  Boage  to-morrow.  It  ia  understood  that  a  spe- 
cial train  will  leave  here  to-morrow  morning  at  7  o'clock.  It  is  contem- 
plated that  yott  will  stop  at  one  or  two  of  the  principal  sugarhouses 
en  the  way,  and  you  will  probably  reach  Baton  Boage  about  12  o'clock, 
or,  i)erhaps,  a  little  later.  We  will  give  you  dinner  there,  but  inas- 
much as  you  win  only  be  there  about  four  hours  we  do  not  propose  to 
make  it  a  social  dinner,  because  we  want  to  show  you  something  else. 
On  the  return  trip  the  train  will  leave  at  4  o'clock,  in  time  for  you  to 
catch  the  evening  trains  here.  8hould  you  desire  not  to  come  back  to 
New  Orleans  you  can  leave  just  as  well  from  Baton  Bouge  as  here. 
I  observe  that  there  are  about  one  hundred  and  forty  delegates  here. 
We  shall  expect  all  of  these  one  hundred  and  forty  delegates  to-morrow 
at  Baton  Bouge. 

Mr.  Leb,  of  Mississippi.  I  make  a  motion  that  a  committee  be  ap- 
pointed to  designate  officers  for  the  Association  for  next  year. 

The  motion  was  carried. 

Mr.  Leb,  of  Mississippi.  I  desire  to  present  the  following  resolution : 

Resolved,  That  this  Asso  elation  approves  the  reeoinmendation  of  its  president  as 
coataiued  in  his  annual  address,  and  suggests  to  each  institution  receiving  the  ben- 
SfiU  of  the  land-grant  act  of  1862  that  there  be  placed  in  its  library  a  bast  of  the 
Andior  of  that  law  and  of  the  supplementary  act  of  1890— the  Hon.  Justin  S.  Mor 
rill,  of  Vermont;  that  this  subject  be  referred  to  the  executive  committee  of  the 
Association  for  appropriate  action. 

The  Pbesident.  Without  a  motion  this  will  be  referred  to  the  ex- 
ecutive committee. 
The  Seobetaby.  Mr.  Chairman,  I  have  a  telegram  from  Washing 

ton: 

Washington,  D.  C,  November  16, 1S92, 

A.  W.  HaukiB;  for  the  Convention  of  Colleges  and  Stations, 

New  Ch'leans,  La,: 
Regret  I  can  not  leave.    Reports  are  being  prepared  to  the  President  of  both  the 
Department  and  the  Exposition,  to  be  presented  this  week.    I  wanted  very  mach  to 
\o6k  into  your  faces  once  inore,  officially,  and  to  feel  the  inspiration  of  your  work, 
but  other  duties  intervene. 

Edwin  Willits, 
ABBistant  Secretary. 
Mr.  Armsb Y.  I  desire  to  offer  a  resolution : 

Kesolved,  That  the  representatives  of  this  Association  upon  the  supervising  com> 
niittee  for  the  Dairy  Test  at  the  World's  Columbian  Exposition  be  instructed  to  con- 
fer with  Chief  Buchanan  in  regard  to  editing  and  publishing  the  detailed  records  of 
said  tests  and  to  cooperate  in  making  available  to  the  experiment  stations  and  the 
public  the  scien title  and  practical  results. 

The  President.  If  there  is  no  objection  this  will  be  referred  to  the 
executive  committee. 

Mr.  Alvobd.  I  move,  individually,  that  a  committee  of  three  be  ap- 
pointed to  consider  the  courtesies  extended  to  delegates  to  this  con- 
vention during  its  session  and  to  rei)ort  appropriate  resolutions  thereon 
to  the  evening  session  of  this  Association. 

The  motion  was  carried. 
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The  President.  Is  there  any  other  miscellaneons  business  t 
Mr.  Sanbobn.  I  offer  the  following: 

Resolv^  That  it  is  the  sense  of  this  convention  that  the  programs  for  future 
conventions  be  confined  mainly  to  administrative  and  experimental  questions  that 
occur  in  the  work  of  the  coUeges  and  stations,  to  the  end  that  errors  in  methods  of 
research,  teaching,  and  administration  may  be  eliminated  and  that  the  best  methods 
growing  oat  of  common  exiiorionce  may  be  introduced  by  the  several  colleges  and 
stations  of  the  country. 

TIlis  resolution  was  rei>ortod  adversely  by  executive  committee  and 
wa8  not  adopted. 

The  President.  If  there  is  no  other  miscellaneous  business  we 
will  proceed  in  regular  order.  We  will  now  have  a  reiwrt  by  Director 
Armsby,  of  Pennsylvania,  on  the  colle(5tive  station  exhibit  at  the 
World's  Columbian  Exposition. 

Mr.  Annsby  submitted  the  following  report: 

Rkpout  of  Committkr  ox   Cooperative  Station  Exuibit  at  the  World's 

Columbian  Exposition. 

Year  committee  is  |[(lad  to  bo  able  to  report  substantial  progress  and  to  express 
the  belief  that,  if  the  contributions  which  have  bocu  promised  are  forthcoming  at 
the  proper  time,  wo  shall  have  an  abundance  of  material  for  a  most  full  and  credit- 
able exhibit  of  the  work  of  the  American  experiment  stations. 

At  the  ontset  of  our  report  it  seems  proper  to  caU  attention  to  the  fact  that  we 
are  reporting  upon  one  aspect  of  a  cooperative  work.  The  initiative  in  this  matter, 
it  will  be  remembered,  was  taken  by  the  U.  S.  Department  of  Agriculture,  and  it 
was  the  presentation  of  the  subject  by  Mr.  A.  W.  Uarris,  director  (then  assistant 
director)  of  the  Office  of  Exx»oriment  Stacions,  at  the  convention  of  1890,  that  led  to 
the  appointment  of  this  committee.  The  resolution  under  which  wo  were  appointed 
recognized  these  facts  and  directed  us  to  cooperate  with  the  Department.  These  in- 
structions have  been  strictly  complied  with  and  there  has  been  the  fullest  and  freest 
cooperation  at  every  step.  Whatever  succoss  the  exhibit  may  meet  with  will  be 
very  largely  due  to  the  generous  financial  aid  of  the  Department  of  Agriculture  and 
to  an  even  greater  degree  to  the  personal  interest  and  counsel  of  its  officials,  espe- 
cially of  Assistant  Secretary  Willits. 

ReloHons  to  the  college  exhibit, — It  will  be  remembered  that  at  the  last  convention 
of  the  Association  a  committee  on  a  cooperative  college  exhibit  was  appointed  and 
that  the  committees  were  instructed  to  cooporat«.  It  was  the  understanding  of  both 
committees  that  the  purpose  of  the  Association  in  this  action  was  not  to  set  up  two 
separate  exhibits  side  by  side,  but  to  make  the  special  work  of  each  committee  an 
intAgral  part  of  a  single  combined  exhibit  of  the  twofold  work  of  instruction  and 
experimentation  carrie<l  on  by  the  institutions  represented  in  the  Association. 
There  has,  therefore,  been  the  fullest  cooperation  and  harmony  between  the  two 
committees  at  every  stage  of  the  work,  and,  indeed,  in  all  matters  pertaining  to  the 
exhibit  as  a  whole  they  have  practically  acted  as  one  committee.  While,  conse- 
qaently,  this  report  relates  specifically  to  the  exhibit  of  the  stations,  it  will  neces- 
sarily include  some  references  to  points  relating  to  the  college  exhibit. 

Since  its  last  report  your  committee  has  held  meetings  jointly  with  the  college 
committee  as  follows:  at  Chicago,  October  27  and  28, 1801;  at  Washington,  Septem- 
ber 15  and  16,  1892;  at  Chicago,  November  12,  1892,  and  during  the  present  conven- 
tion. The  chairmen  of  the  two  committees  also  had  a  conference  with  Chief 
Bachanan,  of  the  agricultural  department  of  the  Exposition,  and  with  the  (J.  S. 
Department  of  Agriculture  on  January  27, 1892,  at  which  time  a  deiinite  assignment 
of  space  wae  made  for  the  exhibit.    It  does  not  seem  necessary  to  go  iuto  a  detailed 
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report  of  tbeeo  varions  meetings.    In  place  of  that  we  desire  to  present  a  brief,  gen- 
eral statement  of  what  has  been  accomplished  up  to  date. 

Scope  of  the  exhibit — As  was  explained  in  the  former  report  of  our  committee  and 
in  the  varions  circulars  which  it  has  issued,  the  exhibit  is  to  be  a  ''cooperative  ex- 
hibit/' showing  the  work  of  the  institutions  as  a  whole,  rather  than  the  complete 
work  of  any  one  institution.  As  intimated  above,  it  is  to  be  a  nnified  exhibit,  bhow- 
ing  npon  one  side  the  experimental  work  of  the  btations  and  on  the  other  the  teach- 
ing work  of  the  colleges.  Between  these  two,  and  forming  a  connecting  link,  there 
are  to  be  located  such  exhibits  of  the  equipment  and  lines  of  work  of  the  individnal 
institutions  as  can  be  made  by  means  of  pictures,  charts,  etc.,  and  also  the  working 
laboratories,  showing  the  equipment  for  investigation  and  instruction,  respectively, 
and  exhibiting  some  of  the  simpler  and  more  striking  operations  in  each.  It  is  also 
regarded  as  essential  that  competent  demonstrators  shall  be  in  attendance  to 
explain  the  exhibit.  This  it  is  hoped  to  provide  for  by  a  loan  from  the  various 
stations  of  the  services  of  one  or  more  of  their  assistants  for  a  limited  time.  This 
subject  was  before  the  general  meeting  of  the  two  committees  at  Washington  in  Sep-  ' 
tember  last,  and  the  following  resolution  was  adopted  as  expressing  the  judgment 
of  the  committees  on  this  point: 

ReeoJced,  That,  in  the  opinion  of  the  committee,  each  college  and  each  station 
shoold  be  requested  to  provide  one  attendant,  who  shall  remain  at  the  Expositfon 
one  month  as  demonstrator,  his  expenses  during  that  time  to  be  defrayed  by  the  col- 
lege or  station  sending  him. 

Location. — ^A  vote  of  the  Association  at  its  last  convention  referred  the  question  of 
the  location  of  the  experiment  station  exhibit  to  this  committee  in  consultation  with 
the  Department  of  Agriculture  and  with  the  executive  committee  of  the  Association. 
At  a  joint  meeting  of  the  college  and  station  committees  in  Chicago  in  November, 
1891,  this  question  was  carefnlly  considered  and  a  change  of  location  from  the  Gov- 
ernment building  to  the  Agricultural  buildiug  was  decided  upon.  The  principal 
reasons  for  making  the  change  were:  First.  That  the  college  exhibit  could  not  be 
made  in  the  Grovemment  buildiug,  and  the  change  was,  therefore,  necessary  in  order 
to  combine  the  college  and  station  exhibit  into  a  whole.  Second.  That  it  was  found 
possible  to  obtain  considerably  more  space  for  the  exhibit  in  the  Agricultural  build- 
ing than  was  available  in  the  Government  building.  Third.  That  a  location  in  the 
Agricultural  building  would  bring  the  exhibit  more  directly  and  effectively  before 
the  farmers  of  the  country.  The  position  assigned  to  the  exhibits  is  a  very  advan- 
tageous one  in  the  southwest  corner  of  the  Agrici^Hur.il  building,  on  the  main  floor, 
and  immediately  adjoining  the  exits  leading  to  the  colonnade  connecting  the  Agri- 
cultural building  with  Machinery  Hall  and  also  the  entrance  to  the  Assembly  Hall. 
The  total  am<»unt  of  space  assigned  is  8,599.5  square  feet,  or  nearly  one-fifth  of  an 
acre.  This  is  exclusive  of  the  exterior  aisles,  varying  from  10  to  18  feet  in  width, 
which  surround  the  whole  space.  In  this  connection  we  desire  to  express  our  appre- 
ciatiou  of  the  interest  in  our  exhibit  manifested  by  Mr.  W.  I.  Buchanan,  chief  of 
the  Department  of  Agiiculture,  especially  as  shown  in  this  very  lilieral  allotment  of 
space,  which,  it  should  be  added,  was  made  considerably  in  advance  of  most  other 
assignments  in  order  to  enable  the  committee  to  carry  on  its  work  to  the  beet  ad- 
vantage. 

Securing  exhibits, — ^The  main- work  of  the  committee,  of  course,  has  been  the  secur- 
ing of  exhibits  typical  of  the  work  of  the  stations  in  their  varions  departments. 
For  this  purpose,  as  explained  in  a  former  report,  the  preparation  of  each  of  the 
several  departments  of  the  exhibit  was  put  in  charge  of  a  specialist  under  the  gen- 
eral authority  of  the  committee.  These  gentlemen  and  others  whom  they  have  as- 
sociated with  themselves  have  contributed  freely  of  their  time  and  ability  to  the 
work,  often  at  considerable  personal  inconvenience,  without  other  recompense  than 
the  satisfaction  arising  from  the  sense  of  contributing  to  the  general  welfare.  Some 
changes  have  been  necessary  during  the  year,  certain  gentlemen  finding  it  impossi- 
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ble  to  carry  the  work.  Prof.  Paquin,  in  cimrge  of  the  veterinary  portion  of  the  ex- 
hibit, has  severed  his  coniifctioM  with  expertuiemt  station  Ai-ork.  His  place  was 
filied  by  the  appointment  of  Dr.  W.  L.  Willianis,  of  Pnrdne  University,  who  in  turn 
finds  himself  nnablo  to  continue  the  work,  and  Prof.  £.  A.  A.  Grange,  of  Michigan, 
has  been  requested  to  take  charge  of  it.  Messrs.  Cooke  and  Thome  have  felt  obliged 
to  resign  the  charge  of  the  daity  and  fertilizer  exhibits,  respectively,  on  account  of 
very  great  pressure  of  work,  and  Messrs.  H.  H.  Wing,  of  Cornell,  andM.  A.  Scovell, 
of  Kentucky,  have  been  appointed  in  their  places.  All  those  in  charge  of  specifio 
departments  of  the  exhibit  have  been  appointed  special  agents  of  the  Department 
of  Agriculture,  so  that  the  expense  of  postage  has  thus  been  provided  for.  The  com- 
mittee has  received  full  reports  from  nil  but  one  of  these  gentlemen,  lliese  reports 
need  not  be  gone  into  in  detail,  but  in  general  it  may  be  said  that  in  nearly  every 
case  the  contributions  promised  are  sufficient  to  insure  a  most  interesting  and  typ- 
ical exhibit  of  the  work  of  the  experiment  stations  in  these  several  departments. 

Jfork  $IUI  to  he  done. — As  will  appear  from  what  has  been  said,  your  committee 
feels  that  it  has  good  grounds  for  confidence  in  the  success  of  the  exhibit.  At  the 
same  time  it  is  the  part  of  wisdom  to  face  fairly  and  fully  the  fact  that  abundance 
of  time  still  remains  in  which  to  make  a  most  disastrous  failure.  The  buildings  of 
thtt  Exposition  will  soon  be  open  for  the  reception  of  exhibits.  With  all  the  work 
which  has  been  done  your  committee  is^as  yet  able  to  put  its  hand  upon  very  few 
exhibits  that  are  actually  pr4^ar#d  and  ready  for  shipment.  We  have  plenty  of 
promises  and  we  have  every  reason  to  believe  that  they  will  be  honored,  but  it  will 
not  do  to  ignore  the  fact  that  very  much  still  remains  to  bo  done. 

Your  committee  is  fully  nlive  to  its  own  responsibility  in  this  particular.  It  has 
received,  as  already  stated,  detailed  reports  from  most  of  the  gentlemen  in  charge 
of  the  different  departments  of  the  exhibit,  showing  what  exhibits  had  been  offered 
in  their  several  departments  and  the  amount  of  space  and  size  and  style  of  cases  de- 
sired, and  it  also  expects  similar  reports  from  the  others  in  the  immediate  future. 
At  its  meeting  last  week  in  Chicago,  it  also,  iu  company  with  the  director  of  the 
OfiBce  of  Experiment  Stations,  representing  the  Department  of  Agriculture,  and 
with  numerous  delegates  to  this  convention,  visited  the  Agricultural  building  and 
conferred  with  Chief  Buchanan.  Having  nil  these  data  in  hand,  it  is  the  purpose 
to  proceed  at  once,  iu  cooperation  with  the  Department  of  Agriculture,  with  the 
designing  and  construction  of  cases  and  the  arrangement  and  coordination  of  the 
exhibit  as  a  whole.  This  work  will  be  pushed  forward  as  rapidly  as  possible,  and 
we  hope  to  have  ready  in  ample  season  all  the  cases,  etc.,  needed  for  the  iusfallation 
of  the  exhibit.  But  here  our  power  cuds.  We  can  put  the  cases  on  the  fioor  of  the 
Agricultural  building,  we  can  arrange  them  and  label  them  and  decorate  them,  but 
we  can  not  ffll  them. 

We  desire  to  impress  upon  every  delegate  present  the  importance  of  prompt 
action  in  the  preparation  of  exhibits.  Those  of  us  wha  have  visited  the  Expositiou 
jprounds  and  have  seen  the  immense  buildings  begin  to  realize  the  enormous  amouut 
of  material  which  will  be  brought  in  there  duriug  the  next  six  months.  Very  thor- 
ough arrangements  as  to  the  shipping  and  receiving  of  exhibits  are  being  perfected 
by  the  Government  board,  and  we  shall  share  in  their  benefits,  but  at  bent  the 
proper  installation  of  the  exhibit  under  such  conditions  will  require  considerable 
time.  It  can  be  accomplished  at  all  only  by  having  all  the  material  ready  for  ship- 
ping early,  so  that  it  may  be  on  hand  promptly  when  needed.  The  success  of  the 
exhibit,  in  our  judgment,  depends  more  upon  this  than  upon  any  other  point. 

We  hope  we  may  connt  also  upon  the  interest  and  the  support,  moral  and  mate- 
rial, of  governing  boards  and  of  those  in  control  of  the  financial  afi^airs  of  the 
varions  institutions.  While  the  committee  has,  in  general,  met  with  a  hearty  and 
encouraging  response  to  its  requests,  it  has  been  surprised  and  somewhat  disheart- 
ened by  the  apparent  indiiference  of  some  institutions  and  the  direct  refusal  of 
others  to  give  any  material  aid  or  encouragement  to  the  exhibit.    Such  instances 
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have  led  us  to  fear  ibat  the  importance  of  this  undertaking  and  the  advantages 
sure  to  (low  fVom  it,  if  successful,  us  well  as  the  very  serious  consequences  of  a 
failure,  are  not  even  yet  fully  appreciated.  We  believe  that  a  reasonable  contribu- 
tion to  this  cooperative  exhibit  is  both  the  duty  and  the  privilege  of  every  station. 
The  United  States  is  now  appropriating  nearly  $700,000  annually  to  these  stations. 
We  believe  it  has  a  moral,  even  if  not  a  legal,  right  to  call  upon  them,  through  the 
Department  of  Agriculture,  to  improve  this  opportunity  of  showing  to  Congress,  to 
the  people  of  the  United  States,  and  to  the  world  what  use  they  are  making  of  the 
most  magnificent  public  provision  for  agricultural  experimentation  which  the 
world  has  yet  seen.  The  various  State  governments,  too,  are  appropriating  annually 
about  $150,000  more.  They,  too,  have  a  right  to  expect  a  good  showing  from  their 
benehciaries.  If  we  make  a  meager,  discreditable  exhibit,  the  people  who  ]>ay  the 
taxes  will  hai*dly  fail  to  draw  the  conclusion  that  the  stations  are  failing  to  properly 
administer  their  trust. 

Nor  is  it  our  own  people  alone  whose  judgment  of  us  will  be  largely  affected  by 
this  exhibit.  Foreign  visitors  will  be  even  more  influenced  in  their  estimate  of  us 
by  our  exhibit,  since  they  have  scarcely  any  other  means  of  judging.  It  is  antic- 
ipated that  the  agricultural  congresses  will  draw  to  the  Exposition  agricultural 
experts  from  abroad,  who  will  be  specially  interesteil  in  experiment  station  work. 
Moreover,  the  fact  mentioneil  in  the  report  of  the  executive  committee  that  our 
exhibit  is  to  be  immediately  adjacent  to  that  made  by  the  French  Government  of 
methods  of  teaching  agriculture,  as  well  as  to  that  of  the  Kothamsted  Experiment 
Station,  showing  the  results  of  fifty  years  of  work,  and  that  in  all  probability  the 
German  exi>eriment  stations  will  make  a  similar  exhibit  in  our  immediate  vicinity, 
brings  us  into  direct  competition  with  these  nations.  If  we  fail,  we  fail  before  the 
eyes  of  the  world. 

On  the  other  hand,  a  good  exhibit,  such  as  we  can  easily  make  by  united  effort, 
one  which  shall  properly  set  forth  the  range  and  variety  of  our  work  and  its 
economic  importance,  will,  we  believe,  do  more  to  strengthen  each  station,  even 
with  the  people  of  its  own  State,  than  any  similar  effort  otherwise  put  forth.  The 
occasion  presents  a  great  opportunity  and  a  great  public  duty.  There  is  a  tide  in 
the  aftairs  of  stations  as  well  as  of  men.    Shall  we  take  it  at  the  flood f 

Respectfully  submittod. 

H.  P.  ARM8BY, 

W.  A.  Hknry, 
Chas.  E.  Thornb, 
S.  M.  Tracv, 
G.  E.  Morrow, 

Committee, 

Mr.  Dabney.  T  am  glad  in(lce<l  to  get  the  informatioii  contained  in 
this  paper.  It  contained  a  ijreat  deal  that  we  wanted  to  hear.  The 
gentleman  who  prepared  the  report  mentions  the  fact  that  some  gov- 
erning boards  of  institutions  have  been  slow  to  act  in  making  provi- 
sion for  the  exhibit.  If  we  have  been,  it  is  wholly  from  the  want  of 
information.  This  report  supplies  a  good  deal  of  information  needecL 
To  illustrate  by  our  own  case,  I  will  say  that  we  have  never  fairly  un- 
derstood exactly  what  part  our  station  would  take  in  the  collective  ex- 
hibit. They  were  laboring  under  the  impression  that  the  exhibit  would 
be  taken  care  of  by  the  Department  of  Agriculture  as  a  portion  of  the 
exhibit  of  the  U.  S.  Department  of  Agriculture.  While  we  have  been 
preparing  our  exhibit  so  far  we  have  made  no  provision  and  I  do  not 
think  the  trustees  contemplate  making  a  provision  for  the  expense  of 
taking  care  of  the  exhibit  after  it  reaches  Chicago.    Our  board  meets 
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in  December  and  it  is  desirable  that  we  sbonld  know  what  expenses  we 
are  expected  to  provide  for,  and  as  it  will  be  the  last  meeting  before 
spring:  I  wonld  like  to  have  a  little  more  infornuition  alon<(  that  line. 
What  is  expecte<l  of  us,  financially? 

Mr.  Roberts.  Will  you  allow  me  to  remark  that  there  is  another  re- 
port which  will  explain  what  Dr.  Dabney  wishes  to  know! 

Tlie  I^BSiDENT.  I  will  now  name  the  committees  appointed.  The 
committee  to  propose  proper  resolutions  for  courtesies  extended  the 
convention,  Messrs.  ^Ioitow,  Scott,  and  Wiley.  The  committee  for  nom- 
inating otticers  for  the  ensuing  year,  Messrs.  Lee  of  Mississippi,  Good- 
ell,  Thome,  Neilson,  Hadley,  Loughridge,  and  Wing. 

We  will  now  have  the  rei>ort  of  the  committee  on  the  collective 
college  exhibit. 

Mr.  Alvord  submitted  the  following  report. 

REPOICT  of  THK  COI^IMITTEE  ON  THE  COLLECTIVE'COLLEGE  EXHIBIT  ATTIIE  W0RLI)*8 

Columbian  Exposition. 

After  the  resignation  of  Presidents  Aiberton  and  Smart  from  this  special  committee 
as  originally  appointed,  its  duties  were  assnmed  by  the  executive  committee,  and 
tbe  work  since  done  is  now  reported  apon  for  that  committee. 

£arly  in  September  an  office  was  opened  in  Washington  city  and  active  operations 
begun  to  interest  the  trustees  and  executive  officers  of  tbe  varions  colleges  and  other 
institntions  receiving  the  benefits  of  the  act  of  Congress  of  July,  1862,  and  August, 
1890,  in  the  proposed  collective  exhibit  by  these  institntions,  in  the  Agricultural 
Bnilding  of  the  Exposition.  While  the  U.  S.  Department  of  Agriculture  is  unable 
todirectty  recognize  thiseffoi  ton  the  part  of  the  colleges,  it  ban  shown  much  iuUtrest 
in  the  subject  and  has  in  varions  ways  materially  promoted  the  same. 

This  committee  has  cooperated  with  the  one  in  charge  of  the  exhibit  of  the  experi- 
ment stations  and  shares  with  the  latter  in  the  general  space  assigned  by  the  chief 
of  tbe  Department  of  Agriculture  of  the  Exposition.  The  laboratories  for  illustrat- 
uif^  work  in  chemistry,  botany,  and  zoology  and  the  veterinary  alcoves  will  occupy 
space  to  some  extent  common  to  the  college  and  station  exhibits  and  repreHt^nt 
instruction  and  the  facilities  for  instruction  in  those  departments,  as  well  as  investi- 
gation therein.  A<Vioiiiing  the  zoological  laboratory  and  veterinary  alcove,  a  rectangu- 
lar space  30  by  34  feet  has  been  ansigned  for  the  department  of  college  instruction  in 
agricnltnrc  and  horticulture.  Just  across  the  central  aisle,  four  apartments  or 
divisions  are  laid  out,  to  be  occupied  respectively  by  (1)  chemistry,  (2)  civil  engineer- 
ing and  drawing,  (3)  domestic  and  fine  arts  (mainly  women's  work),  and  (4)  mechanic 
arts  and  engineering,  including  electricity.  The  first  three  named  have  each  a  floor 
space  about  17  feet  square,  and  the  last  one  a  space  22  by  40  feet. 

It  is  proposed  to  ask  the  various  colleges  to  loan  for  exhibit  in  these  diflfercnt 
departments  moilels,  apparatus,  and  other  material  showing  the  facilities  they  ]>os- 
aess  far  giving  instruction  in  the  several  lines  named,  and  also  material  in  objects, 
illustrations,  or  data,  showing  the  results  of  such  instruction.  It  is  believed  that 
the  preparation  of  the  material  can  be  accomplished  without  burdensome  labor  on 
the  part  of  the  colleges  and  that  it  can  be  arranged  to  transport  the  same  to  Chicago, 
install  and  care  for  the  exhibits,  and  return  the  property  without  direct  cost  to  the 
cootribnting  institutions.  It  becomes,  virtually,  a  loan  exhibition,  the  several  con< 
trfbuturs  being  at  some  trouble,  but  very  little  expense,  in  suitably  preparing  the 
articles  for  exhibition. 

Every  article  or  part  of  the  exhibit  will  have  proper  labels  attached,  indicating 
what  institution  is  the  owner  and  contributor.     It  is  not  expected  that  any  one  col- 
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le^^e  will  largely  contribute  to  any  one  department,  bat  boped  tbat  tbe  colleges  will 
generally  be  found  ready  to  be  represented  in  several  difl'erent  sections  or  depart- 
ments. 

The  committee  in  the  coiu'se  of  its  work  thus  far  has  found  a  general  desire  on  tbe 
part  of  the  presidents  and  professors  of  colleges  to  have  their  institutions  partici- 
pate in  this  exhibit,  but  in  many  cases  much  misconception  of  the  pl.iu  in  detail 
and  of  the  labor  and  expense  involYed.  A  greater  obstacle  to  progress  is  tlie  feeling 
on  the  part  of  a  number  of  boards  of  trustees  that  they  cannot  alTurd  the  necessary 
expense  and  that,  if  they  could,  such  use  of  their  funds  is  incxpeilicnt,  if  not  illegal. 

Your  committee  recommends  that  this  subject  be  thoroughly  discussed  at  the 
present  convention,  with  a  view  to  obtaining  a  consensus  of  opinion  as  to  what  the 
several  Innd-grant  colleges  can  do  and  whnt  they  ought  to  do  in  regard  to  this 
exhibit,  including  the  views  of  college  truMtees,  in  ortler  that  the  same  may  be 
formulated  for  the  inlormation  and  guidance  of  all  concerned. 

Attention  is  als«  called  to  the  fact  that  this  college  exhibit  matter  is  now  in  the 
hands  of  the  executive  committee  which  ceases  to  exist  with  the  adjournment  of  this 
convention.    Suitable  provision  should  therefore  be  made  for  coutiuuiug  the  work. 

Kespectfully  submitted. 

Henry  E.  Alvord, 

Chairman, 

The  President.  We  will  next  have  the  rei)ort  of  the  comiuittee  cm 
the  World's  Agricultural  Oougress. 
Mr.  Morrow  presented  the  following  report: 

Report  of  the  Committer  on  tue  W()Rij)'8  Agricultural  Congress. 

The  committee  of  coufercuce  with  the  authoritieH  of  the  WorUr«  Columbian  Expo- 
sition, a8  represented  by  the  World's  Congress  Auxiliary,  concerning  the  Agrieulturul 
Congress  to  be  held  during  the  Exposition,  take  pleasure  iu  reporting  that  the  plans 
for  that  congress  are  so  far  perfected  as  to  assure  its  marked  success. 

Tbe  Congress  will  be  held  during  the  last  half  of  the  month  of  October,  1893,  in 
the  new  and  magnificent  Art  Palace  in  Chicago,  iu  which  is  provided  a  large  num1>er 
of  audience  rooms  with  seating  capacity  of  from  300  to  3,000.  If  desirable,  sessions 
of  the  Congress  may  be  held  iu  the  assembly  hall  of  the  Agricultural  Hiiilding  on  the 
Exposition  grounds,  near  the  collective  exhibit  of  the  colleges  and  stations. 

As  the  Exposition  Authorities,  through  the  Congress  Auxiliary,  assume  full  respon- 
sibility for  the  congresses  in  the  matter  of  providing  meeting  places,  printing,  and 
distributing  announcements  and  programs,  aud  hope  to  provide  for  the  publica- 
tion of  the  proceedings,  the  arrangements  for  each  congress  rest  with  this  auxiliary, 
a  control  committee  of  which,  mainly  maAe  up  of  persons  living  near  Chicago,  is 
a]) pointed  for  each  congress.  There  are  also  special  committees  for  each  division  of 
the  different  congresses. 

Still  further,  there  are  advisory  councils  composedof  persons  especially  eminent  in 
the  department  covered  by  the  congress  and  honorary  members  of  each  congre&s. 

This  Association  has  been  recognized  in  these  committees  and  wiU  be  very  promi- 
nently represented  in  the  advisory  council  and  honorary  membership. 

The  Congress  Auxiliary  also  invites  the  appointment  by  this  Association  of  a  com- 
mittee of  cooperation  with  the  committee  of  the  Auxiliary. 

The  plans  for  the  Agricultural  Congress  provide  for  sessions  of  the  congress  as  a 
whole,  for  addresses  from  the  official  representatives  of  agriculture  in  different 
nations,  and  other  addrai^ses  of  general  interest;  also  for  meetings  of  the  following 
divisions: 

(1)  Genera]  farm  culture;  (2)  animal  industry;  (3)  horticulture  (in  August) ;  (4) 
organization  audicgislation;  (5)  education  and  experiment. 
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So  far  as  may  l>e  advisable  tbe  differeut  divisions  will  also  snbdivide  for  sectional 
meetings. 

Agricultural  education  bas  been  assigned  a  place  in  tbe  educational  congress  to 
be  held  in  July,  and  tbis  Association  is  represented  on  tbe  committees  for  that  con- 
gress. 

Tbe  committee  desires  to  express  its  hearty  appreciation  of  tbe  conlial  interest 
shown  in  the  Agricnltaial  Congress  by  tbe  Congress  Auxiliary,  through  its  president. 
Hod.  C.  C.  Bouney,  of  Chicago. 

The  chairman  also  desires  to  express  his  appreciation  of  tbe  aid  given  him  by 
Assistant  Secretary  of  Agriculture  Willits,  and  bis  regret  that  it  was  found  imprac- 
ticable to  frequently  confer  with  the  other  member  of  tbe  committee,  the  honorable 
president  of  this  Association. 

The  committee  has  bad  a  constantly  increasing  appreciation  of  tbe  importance  of 
the  great  series  of  world's  congresses,  of  which  that  devoted  to  agriculture  forms  a 
part,  and,  in  some  sense,  a  climax;  of  the  thoroiigbness  of  the  plans  and  organiza- 
tion of  tbe  Congress  Auxiliary  and  the  abundant  provision  made  for  places  of  meet- 
ing, publication,  etc.,  and  of  the  widespread  interest  taken  in  many  of  the  con- 
gresses. It  records  its  conviction  that  the  Agricultural  Congress  will  be  the  roost 
largely  attended  and  most  important  meeting  of  the  kind  ever  held,  and  tbat  the 
extraordinarily  favorable  connection  of  this  Association  with  tbe  Coni^rcss  makes  it 
a  duty,  as  well  as  a  privilege,  for  tbe  Association  to  exert  itself  to  the  fullest  extent 
in  utilizing  tbis  unprecedented  opportunity  for  widening  the  influence  of  the  inst.i- 
tations  of  which  it  is  composed,  not  only  by  participation  in  the  division  of  the 
Congress  in  which  there  is  tbe  most  direct  intevest,  but  equally  in  each  of  tbe 
others. 

The  committee  recommends  that  this  Association,  officially  and  through  its  mem- 
bership, give  the  heartiest  cooperation  to  tbe  World's  Congress  Auxiliary  of  tbe 
AVorld's  Columbian  Exposition,  in  preparing  for  the  Agricultural  Congress  to  bo  held 
in  Chicago  the  last  half  of  October,  1893. 

That  a  committee  of  cooperation,  consisting  of  five  members,  be  appointed  to  aid 
the  committee  of  the  auxiliary,  having  the  Agricultural  Congress  in  charge,  and 
also  to  give  such  assistance  as  may  be  necessary  in  having  a  suitable  recognition  of 
agricultural  e<lncation  in  tbe  several  edncational  congresses  to  bo  beld  in  July,  1893. 

As  it  is  believed  it  will  be  most  advisable  tbat  tbe  aunual  meetiugof  this  Associa- 
tion for  1893  be  held  at  Chicago  in  connection  with  this  Congress,  in  wbicb  ease  it  is 
important  that  tbe  officers  of  the  Association  should  be  in  intimate  relations  with 
the  Congress,  it  is  recommended  that  the  appointment  of  ibe  committee  be  leit  to 
the  executive  committee. 

It  is  further  recommended  that  the  members  of  tbe  Association  nominate  to  tbe 
ai^cnltural  committee  of  the  Congress  Auxiliary  tbe  names  of  suitable  persons  to  be 
placed  on  the  advisory  council,  and  also  those  best  entitled  to  recognition  as  hon- 
orary and  corresponding  members  of  the  Congiess. 

G.  E.  Morrow, 
ChaU'manfor  the  Committee. 

A  full  discussion  followed,  participated  in  by  a  number  of  dclepvtes, 
regarding  the  subjects  presented  by  tbe  three  reports  pnH?eding,  and 
the  work  of  the  colleges  and  stations  in  connection  with  the  proposed 
exhibits. 

Mr.  Morrow.  As  this  question  involves  finance,  I  will  ask  if  it  will 
not  be  a  matter  to  refer  to  the  executive  committee. 

The  President.  Each  of  these  reports  will  be  referred  to  the  oxecu- 
ciitive  committee,  if  there  is  no  objection.    They  are  so  referred. 
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Mr.  Mohrow.  In  accordance  with  the  request  of  the  World's  Con- 
gress Auxiliary  that  this  Association  api>oint  a  committee  to  cooperate 
with  the  Cyommittee  on  the  Agricuttnral  Congress,  and  owing  to  the 
important  rehition  in  which  this  cx>mmittee  sbinds,  it  should  be  ap. 
pointed  by  the  executive  committee.  I  will  therefore  move  that  the 
recommendations  of  this  committee  be  approved. 

The  motion  was  carried. 

Mr.  Mebry  (agent  of  the  Illinois  Central  Railroa(l).  I  do^sire  to 
make  the  announcement  that  a  spec*ial  train  will  leave  at  7  o^clock. 
The  railroad  schedule  is  not  quite  so  flexible  as  the  time  for  e4)nvening 
of  the  Association.  It  will  therefore  be  absolutely  necessary  that  every 
member  of  the  c>onvention  who  desires  to  make  the  trip  shall  be  at  the 
Illinois  Central  deiM>t  at  7  o^clo<;k. 

The  Asso<*Jation  then  adjourned  at  12  o'clock. 

Evening  Session,  Thubsday,  November  17, 1892. 

The  meeting  was  called  to  order  by  Vice-President  Dabney  at  8 
o'clock. 

The  Presiding  Officer.  The  program  for  this  evening  calls  for  the 
consideration  of  resolutions  and  general  business. 

Mr.  Alvord  here  presented  the  program  of  the  evening  slightly 
changed. 

The  Presiding  Officer.  The  executive  committee  have  arranged 
the  program  as  follows:  First,  the  rei)ort  of  the  committee  appointed  to 
confer  with  the  Weather  Bnreau,  Mr.  Harris,  chairman. 

Mr.  Harris.  I  am  not  chairman  of  that  committee,  but  am  requesteii 
to  i)resent  the  report.    It  is  as  follows: 

Report  of  Committee  on  Cooperation  with  the  United   States  Weather 

BlTREAU. 

Mr.  President  and  Gentlemen  of  the  Association:  Immediately  nfl^r  the 
close  of  tiie  Wusliiugtoii  couventioii  your  comniitteo  called  upon  the  AHsi^taiit  Sec- 
retary of  Agricalttire  aiid  the  Chief  of  the  Weather  Bureau.  Secretary  Willits 
expressed  hia  hearty  sympathy  with  the  Association  and  paved  the  way  for  uiimer- 
ous  interviews  with  Prof.  Harrington.  He  receivc«l  us  most  cordially  and  declared 
his  desire  to  aid  us. 

In  order  to  gather  together  the  information  already  in  existence  in  regard  to  the 
relations  of  agriculture  and  meteorology,  he  asked  your  coniniittee  to  suggest  to  him 
subjects  which  should  be  studied  and  the  names  of  persons  qualitied  for  this  work. 
These  suggestions  were  promptly  adopted,  and  as  a  result  the  Bureau  has  pablished 
two  bulletins,  with  which  the  members  of  this  Association  are  already  familiar. 
They  are:  By  Prof,  llilganl,  on  Relations  of  Soils  to  Climate;  by  Prof.  Whitney,  on 
Some  Physical  Properties  of  Soils  in  their  Relation  to  Moisture  and  Crop  Distribu- 
tion. 

Prof.  Harrington  has  also  furnished  to  the  Office  of  Experiment  Stations  a  bulletin 
on  Meteorological  Work  for  Agricultural  Experiment  Stations. 

Much  has  also  been  attempted  for  agriculture  in  the  regular  work  of  the  Bareau. 

Cotton  region  nerrice. — The  Bnreau  has  continued  to  render  important  information 
to  cotton-growers.    After  consultation  with  the  observers  in  charge  of  the  several 
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centers  and  apon  the  urgent  reqnests  of  the  commercial  exchanji^es,  the  time  for  tak- 
ing and  reporting  the  observations  was  extended.  These  are  now  made  from  April 
16  to  November  30  of  each  year.  Many  requests  for  the  establishment  of  new  sta- 
tiouM  have  been  received;  bnt  it  has  been  only  practicable  to  open  two.  In  order  to 
establish  nine  stations  of  a  somewhat  similar  character  in  the  sngar  and  rice  grow- 
ing districtA,  and  to  keep  within  the  appropriation,  it  was  necessary  to  discontinne 
nine  of  the  less  important  cotton  region  stations. 

Flood  predioiionB. — ^Tbere  are  now  in  active  operation  166  special  river  stations  and 
fiO  special  rainfall  stations.  These  are  arranged  in  gronjis  or  sections  under  the 
iui|»ervision  of  central  stations.  The  river  observers  record  the  rainfall  also.  River 
bulletins  are  issued  at  22  places.  Stage  predietions  of  s<Hue  of  the  principal  rivers 
are  made  daily  at  Washington  and  local  pretlictions  are  made  at  many  points. 

Simle  fi>oatker  Bmrice, — State  weather  service  work  has  been  carried  on  to  a  much 
greater  extent  than  heretofore ;  and  the  results  accomplished  prove  the  usefulness 
and  importance  of  this  branch  of  the  Burc^au.  The  entire  territory  of  the  Tnited 
States  with  the  exception  of  Alaska  is  now  covered  by  local  weather  service's, 
the  last  organized  being  that  for  Idaho.  Tlie  regular  monthly  reports  now  contain 
important  tables^  and  it  iH  )>OHsible  now  to  obtain  the  special  features  of  the  cli- 
mate of  every  section  of  the  country.  Thus  farmers,  and  all  others  have  a  means  of 
securing  detaile^l  information. 

Besides  the  National  Bulletin,  all  the  States  and  Territories,  except  Nevada  and 
Idaho,  issue  local  bulletins  during  the  season  of  planting,  cultivation,  and  harvest- 
ing of  crops  which  form  a  most  importjvnt  feature  of  State  weather  service  work. 
Such  has  been  the  demand  for  the  National  Bulletin  that  the  edition  has  been  more 
than  doubled  and  yet  the  demand  increases.  The  text  of  the  bulletin  is  telegraphed 
by  the  press  associations  and  is  reproduced  cither  in  whole  or  in  part  in  many  pa|»er8. 

The  distribution  of  forecasts,  fhmts,  and  cold- wave  warnings  has  greatly  increased 
during  the  past  year,  but  has  Imen  hampered  by  inadequate  appropriations  for  t«*le- 
graphic  pur]>oses.  The  increase  in  the  number  of  stations  8U]i]>lied  by  telegraph  at 
Government  expense  with  the  daily  forecasts,  as  compared  with  the  number  supplied 
on  June  30,  1891,  is  over  200  per  cent,  and  on  the  Ist  of  July,  1892,  our  lists  show  a 
total  number  of  1,888  receiving  a  daily  telegram  at  the  expense  of  the  AVeather  Bu- 
reau. 

A  large  number  of  applicalious  could  not  be  favorably  considered,  as  the  allotment 
of  the  telegraph  appropriation  would  not  admit  of  any  increase  over  the  number 
already  supplied.  One  hundred  and  thirty-six  stations  have  been  established  under 
the  auspices  of  the  National  Grange  of  the  Patrons  of  Husbandry,  many  of  which 
were  supplied  with  Hags  by  the  Weather  Bureau,  while  others  disseminate<l  the  fore- 
casts and  warnings  by  means  of  steam  whistles. 

The  railroad  tidegraph  and  train  service,  as  gratuitous  means  of  distribution,  are 
largely  ntilizeil,  and  nearly  3,C00  places  receivetbe  forecasts  daily  in  this  manner,  and 
over  1,000  points  are  supplied  by  mail  or  a  free  telegraph  or  telephone  service. 

Tlie  Pbbsiding  Offioee.  Wbat  will  you  do  with  the  reiM)rt,  ^eiillo- 
iiien? 

The  rejwrt  was  accepted  and  placed  lu  the  hands  of  the  executive 
committee. 

Mr.  Alvobd.  If  there  are  no  other  matters  of  si>eoial  business  to  be 
brought  up  the  executive  committee  is  ready  to  report  ba<»k  the  reso- 
lutions referred  to  it  for  the  iiction  of  the  convention. 

Dr.  Armsby's  resolution  is  somewhat  modified  and  recommended  for 
fuloption  in  the  following  form : 

UeMolvtd,  That  the  representatives  of  this  Association  upon  the  supervising  com- 
mittee for  the  dairy  teats  at  the  World's  Columbian  Exposition  be  instructed  to  con- 
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fer  with  Chiof  Buchanan  in  re^rd  to  editing  nn<l  publinhing  the  detailed  records  of 
Huid  ti'sts,  and  to  cooperate  iu  iuakiii>(  available  to  the  experiment  stations  and  the 
public  the  scientific  and  practical  resultH. 

The  resolution  was  adopted. 

Mr.  Alvohd.  The  following  resolution  is  oflfercil  by  the  executive 
ooniniittee  as  covering  a  subject  that  has  not  received  the  attention  of 
the  convention  up  to  this  time: 

Heaolvedj  That  the  commnnication  from  Chief  Buchanan  of  the  Department  of 
Agricnlture  of  the  World's  Columbian  Exposition,  in  relation  to  a  course  of  popular 
lectures  in  connection  with  the  agricultural  exhibit  be  referred  to  the  executive  com- 
mittee with  i>ower  to  cooperate  iu  this  pi'oject  at  the  discretion  of  said  comuiittee. 

The  resolution  was  adopted. 

The  resolution  offered  by  Mr.  Lee  is  reported  back  somewhat  modi- 
fied with  recx^mmendation  for  its  adoption  as  follows: 

ll&iohedy  That  this  Association  approves  the  recommendation  of  its  president  as 
contained  in  the  annual  address  and  suggests  to  each  institution  receiving  the  bene- 
fits of  the  land  grant  act  of  1862,  that  there  be  placed  in  its  library  a  bust  of  the 
author  of  that  law  and  of  the  supplementary  act  of  1890,  the  Hon.  Justin  S.  Mor- 
rill, of  Vermont. 

Hesolredf  That  this  subject  be  referred  to  the  executive  committee  of  the  Associa- 
tion for  appropriate  action. 

The  resolutions  were  a<lopted. 

The  executive  committee  offered  a  resolution  as  to  the  annual  dues 
of  institutions. 

Mr.  Roberts.  When  the  constitution  was  adopted  I  ran  against  the 
word  institution,  and  it  was  not  defined  there  so  that  I  could  under- 
stand it.  .  Many  stations  are  added  to  a  college  and  are  not  institutions 
in  any  sense  of  the  word — they  are  departments  of  institutions;  so  it 
seems  t4>  me  that  a  little  explanation  is  necessary  in  tliis  resolution — 
at  least  it  took  me  a  considerable  time  to  get  through  my  head  that 
Avherever  the  word  "institution"  occurred  in  the  constitution,  and  in 
this  resolution  it  means  a  college  or  an  experiment  station,  and  that  the 
dues  will  be  $10  for  each  college  and  $10  for  each  experiment  station. 

The  Secretary.  I  think  the  point  well  taken.  I  am  frequently 
written  and  asked  whether  that  means  for  the  whole  institution. 

Mr.  Hays.  I  move  that  the  resolution  read,  instead  of  "  each  insti- 
tution," "  each  college  and  each  experiment  station." 

The  executive  committee  accepted  the  amendment,  and  the  resolu- 
tion was  adopted,  as  follows: 

Jiesohedj  That  for  tlie  ensuing  year  the  annual  dues  for  each  college  and  each 
experiment  station  entitled  to  membei-ship  iu  this  Association  shall  be  $10;  and 

liesolved  further  J  That  in  view  of  possible  extraordinary  expenses,  the  executive 
committee  be  authorized  to  call,  if  necessary,  for  additional  contributions  from  each 
college  or  experiiuent  station,  iu  which  case  the  needs  and  purposes  shall  be  fully 
stated. 

President  Turner,  of  West  Virginia,  offered  the  following  resolution, 
which  Avas  handed  in  directly  to  the  executive  committee.    The  com- 
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mitteo  submitted  this  with  the  recommendation  that  it  bo  referred  to 
the  new  executive  committee: 

Re$olv€dy  That  hereafter  the  animal  sessions  of  the  Association  shall  continue  at 
least  four  days;  and  there  shall  be  bat  one  general  session  each  day  and  but  one 
session  of  each  section  each  day. 

The  reference  recommended  by  the  committee  was  ordered. 

The  following  resolution  was  offered  by  Mr.  Sanborn: 

Kesolred,  That  it  is  the  sense  of  this  convention,  that  the  program  for  future  meet- 
ings be  confined  mainly  to  administrative  and  experimental  questions  that  occur  in 
the  work  of  colleges  and  stations  to  the  end  that  errors  in  methods  of  research, 
teaching,  and  administration  may  be  eliminated  and  thnt  the  best  methods  growing 
out  of  common  experience  may  be  introduced  by  the  several  colleges  and  stations  of 
the  country. 

The  committee  sympathized  with  the  spirit  of  this  resolution,  but  be- 
lieved the  desired  object  could  be  attained  by  a  strict  construction  of 
the  constitution  without  further  legislation  and  therefore  recommended 
that  this  resolution  be  referred  to  the  new  executive  committee. 

The  recommendation  of  the  executive  committee  was  adopted. 

The  executive  committee  recommended  that  when  the  present  general 
session  adjourn,  it  should  be  to  meet  the  next  evening  at  Parlor  P,  of  the 
St.  Charles  Hotel,  with  the  understanding  that  nothing  but  the  usual 
closingbusiness  of  the  convention  be  then  transacted — acknowledgments 
of  courtesies  and  so  on — and  that  the  special  committee  appointed  on 
that  subject  be  then  called  upon  to  report. 

On  motion  the  recommendation  of  the  executive  committee  was 
adopted. 

ELECTION  OF  OFFICERS. 

The  Presiding  Officke.  The  next  thing,  gentlemen,  according  to 
tbe  program  is  the  election  of  officers.  We  will  now  have  the  report 
of  the  nominating  committee. 

Mr.  Lee,  of  Mississippi.  The  committee  submit  the  following  names 
for  officers  for  the  next  year: 

Presidenty  W.  A.  Henry,  Wisconsin. 

Vice-presidents^  W.  C  Stubbs,  Louisiana;  E.  W.  nilganl,ralirornia; 
John  A.  Myers,  West  Virginia;  A.  Q.  Holladay,  North  Carolina;  J.  F. 
Hickman,  Ohio. 

Secretary  and  treasurer^  M.  A.  Scovell,  Kentucky, 

Bibliographer y  S.  W.  Johnson,  Connecticut. 

Executive  committee^  H.  B.  Alvord,  District  of  Columbia;  James 
Neilson,  New  Jersey;  H.  H.  Goodell,  Massachusetts;  C.  W.  Dabney, 
jr.,  Tennessee:  the  president,  junior  ex-president,  and  the  secretary  and 
treasurer. 

The  Pbesiding  Officer.  Gentlemen,  you  have  heard  the  report  ot 
committee.    What  will  you  do  with  it? 

Mr.  KoBEBTS.  I  move  that  the  report  be  accepted^ 

Carried. 
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Mr.  Hays.  I  move  that  the  secretary  be  instructed  to  cast  the  ballot 
for  th«  Association. 

Carried,  and  the  secretary  was  instructed  to  cast  the  ballot  for  the 
Aoosrtfttlop> 

This  being  done,  the  nominees  reported  by  the  committee  were  de- 
clared to  be  duly  elected. 

The  Peesiding  Officer.  Next,  reports  from  sections.  I  will  call 
them  ill  no  particular  order.    The  Section  on  College  Work. 

Mr.  Turner  reported  the  following  nominations  for  officers  of  that 
section:  Chairman, President  C.  AV.  Dabney,  of  Tennessee;  vice-chair- 
man, President  George  T.  Fairchild,  of  Kansas;  seci-etary,  President 
M.  C.  Fernald,  of  Maine. 

Mr.  Alyobd.  I  move  that  the  nominations  for  chairman  and  secre- 
tary be  confirmed.    We  have  nothing  to  do  with  the  vice-chairman. 

Carried. 

Next,  the  Section  on  Agriculture  and  Chemistry. 

Mr.  Hunt.  Mr.  Quick  was  expected  to  make  the  rejwrt.  I  will 
say  that  the  nominations  were  as  follows:  Chairman,  W.  A.  Heniy,  of 
Wisconsin;  vice-chairman,  W.  C.  Stubbs,  of  Louisiana;  Secretary,  W. 
C.  Latta,  of  Indiana. 

Nominations  confirmed. 

Next,  Section  on  Horticulture  and  Botany. 

The  secretary  read  the  nominations  submitted  as  follows:  Chair- 
man, F.  Lamson-Scribner,  of  Tennessee;  Secretary,  E.  S.  GoflF,  of  Wis- 
consin.   Nominations  confirmed. 

Next,  Section  on  Entomology. 

The  secretary  said  that  he  had  been  requested  by  Mr.  Osborn  to 
state — 

That,  as  only  two  entomologists  wore  present  at  the  time  for  organization  of  that 
section  and  as  neither  of  tlie  o0icers  was  here,  it  was  deemed  best  not  to  organize 
the  section,  and  consequently  no  nominations  were  ready.  And  to  ask  that  the  Asso* 
elation  elect  ofBcersfor  the  coming  year,  as  it  is  probable  that  there  wiUbe  a  better 
attendance  and  it  will  be  desirable  to  have  a  report  of  progress  in  that  line. 

Mr.  Sanbobn.  I  move  that  Mr.  H.  Osborn  be  made  chairman  of  the 
section. 

The  Presiding  Officer.  Is  this  regular;  can  it  be  donef  I  think 
under  the  constitution  a  section  must  elect  its  own  officers. 

Mr.  DePass.  1  think  we  are  equal  to  the  occasion. 

Mr.  Tracy.  I  think  the  constitution  says  the  old  officers  shall  hold 
over. 

The  Presiding  Officer.  The  officers  will  hold  over. 

Mr.  Lee,  of  Mississippi.  The  Section  on  Mechanic  Art«  reports  the 
following  nominations:  Chairman,  G.  W.  Hall,  of  Minnesota;  secretary, 
F.  Paul  Anderson,  of  Kentucky. 

Nominations  confirmed. 
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The  Presiding  Officer.  I  believe  there  is  a  committee  to  rejwrt  at 
this  time  on  the  Test  of  dairy  cows  at  the  World's  Columbian  Expo- 
sition. 

Mr.  N£AX.£,  of  Delaware.  The  following  resolution  was  handed  to 
your  committee  for  consideration: 

Whereaa  this  Association  has  received  a  request  from  the  anthorities  of  the  World's 
ColuDibtan  Exposition  to  nominate  fonr  persons  to  be  appointed  members  of  the 
committee  to  supervise  the  tests  of  dairy  cows  doring  the  exposition  at  Chicago;  and 

Whereas  this  is  a  subject  of  such  importance  as  to  require  the  most  careful  consid- 
erationy  with  a  view  to  appropriate  action:  Therefore, 

Fe$olved,  That  a  committee  of  five  be  appointed  by  the  Chair  to  consider  this  sub- 
ject and  to  report  to  this  convention  the  names  of  four  persons  suitable  for  members 
of  the  said  testing  committee,  and  to  also  report  what  further  action  is  advisable  in 
tbepremifleo. 

Referred  by  the  president  to  Dr.  A.  T.  Neale,  of  Delaware;  Dr.  O.  W.  Athcrton,  of 
Pennsylvania;  Dr.  J.  A.  Myers,  of  West  Virginia;  Prof.  W.  A.  Henry,  of  Wisconsin ; 
Prof.  F.  A.  Gulley,  of  Arizona.  • 

The  committee  to  which  w^as  referred  the  above  resolutions  respectfully  reports 
the  names  of  four  gentlemen,  viz:  M.  A.  Scovell,  of  Kentucky,  chairman;  I.  P.  Rob- 
erts, of  New  York ;  8.  M.  Babcock,  of  Wisconsin ;  H.  P.  Armsby,  of  Pennsylvania ;  and 
respectfully  suggests  that  the  executive  committee  of  this  Association  be  authorized 
to  provide,  on  consultation  with  the  above-named  gentlemen  of  the  testing  commit- 
tee, for  the  payment  of  the  necessary  expenses  incurred  by  said  gentlemen  in  super- 
vising said  tests,  funds  to  be  secured  in  such  manner  as  may  be  found  to  be  most 
expedient. 

A.  T.  Neale, 
Geo.  W.  Atherton, 
W.  A.  Henry, 
John  A.  Myers. 

The  report  of  the  committee  was  adopted. 

Mr.  Smart.  The  committee  appointed  to  consider  the  question  of 
compilinigr  intercollegiate  statistics  has  held  a  meeting  to  consider  the 
sabject  as  ftilly  as  possible  ander  the  circumstances.  The  committee 
finds  itself  unable  to  report  a  plan  for  permanent  adoption,  and  it  there- 
lore  has  prepared  a  resolution  which  will  cover  the  ground  for  the 
present  and  suggests  that  a  committee  be  appointed  to  consider  the 
sabject  further.    President  Atherton  will  read  the  report. 

Mr.  Atherton.  The  committee  have  had  the  subject  under  con- 
sideration and  make  the  following  recommendation: 

(1)  That  a  committee  of  three  be  appointed,  whose  duty  it  shall  be,  by  conference 
with  Biembers  of  the  Association  and  by  such  other  means  as  they  may  f)nd  advisable, 
to  prepare  a  form  of  blank  which  will  present  in  the  most  simple  and  complete  man- 
ner such  statistics  of  the  resources,  income,  expenditures,  and  activities  of  the  col- 
leges forming  this  Association  as  are  likely  to  be  most  generally  desired,  and  to 
gather,  collate,  and  distribute  si^oh  statistics  as  early  as  practicable. 

(2)  That  the  said  committee  s^all  report  to  this  Association  at  its  next  convention 
a  plan  for  the  peimauont  oontinoanoe  oi  such  work. 

J.  H.  Smart. 
Geo.  W.  Atherton. 
Hbnrt  H.  Goooeix, 


112      * 

If  it  is  tbe  proper  stajifc  of  the  proceeilinfjK,  T  move  the  cotitinnance 
of  the  same  committee  on  this  8nbje<!t. 

Mr.  Smart.  I  suggest  that  Mr.  Atherton  be  made  ehairman  of  this 
committee  rs  he  lias  agreed  to  do  the  work^  and  it  is  proper  that  the  cir- 
culars sliould  go  out  in  his  name. 

A<lopted. 

Mr.  Atherton.  May  I  make  a  single  reque^^t  of  the  college  and  st4i- 
tion  men  present.  That  before  leaving  the  city  or  immediately  after, 
they  mail  me  at  my  home  a  statement  of  the  things  they  desire  to  be 
included  in  these  statistics,  and  when  we  get  up  a  blank  it  will  contiiin 
all  suggestions  from  all  quarters. 

The  Presiding  Officer.  Anything  further. 

Mr.  Fbear.  I  move  that  the  executive  committee  be  instructed  to 
cooperate  with  the  director  of  the  OflSce  of  Experiment  Stations  in  the 
preparation  and  editing  of  the  proceedings  of  this  convention  for  publi- 
cation. 

Carried. 

Mr.  Atherton.  I  have  one  more  matter  that  I  desire  to  bring  before 
the  Association,  which  I  think  is  of  importance.  In  the  report  of  the 
Knoxville  meeting  on  p.  96  it  will  be  found  that  the  Association  took 
action  previous  to  the  incoming  (present)  administration  at  Wash- 
ington for  the  purpose  of  impressing  upon  the  President,  then  elect, 
and  upon  the  Secretary  of  Agriculture  to  be  appointed,  the  import- 
ance of  keeping  the  scientific  work  of  the  Department  as  closely  as 
possible  under  his  own  control  and  direction,  so  that  the  Secretary  in 
his  administration  of  the  Department  should  so  far  as  possible  be  able 
to  cooperate  with  the  Association.  The  President-elect  and  the  new 
Secretary  of  Agriculture  very  cordially  responded  to  that  suggestion 
and  the  whole  policy  of  the  new  Department  was  based  especially  upon 
the  suggestion  of  the  Association  in  that  respect.  I  now  suggest  to  the 
Association  considering  the  present  turn  of  things,  a  new  administra- 
tion coming  in,  whether  it  is  not  expedient  and  feasible  that  the  same 
step  should  be  taken?  With  that  view  I  have  taken  up  the  two  pre- 
ambles of  the  resolution  then  adopted,  which  I  will  ask  leave  to  read, 
accompanied  with  another  preamble  aud  ^ short  resolution: 

Whereas  the  Department  of  Agricnltnre  has  become  one  of  the  important  scientific 
departments  of  the  executive  branch  of  the  Government  of  the  United  States,  and 
in  reality  a  great  experiment  station  in  itself,  its  varioas  divisions  being  managed 
in  most  cases  by  men  of  recognized  ability  and  scientific  attainments;  and 

Whereas  recent  years  have  rapidly  developed  the  character  of  this  Department, 
which,  if  the  system  of  State  experiment  stations  be  included,  now  exceeds  in  mag- 
nitude any  other  scientific  work  of  the  Federal  Government;  and 

Whereas  this  encouraging  development  and  satisfactory  condition  of  tbe  scientific 
work  is  largely  due  to  the  broad-minded  and  enlightened  policy  which  has  been 
pursued  for  several  years  past  of  administering  these  branches  of  the  Department 
upon  a  thoniughly  nonpartisan  basis,  securing  permanency  in  position  of  their  offi- 
cers and  assistants;  thereforo 
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Re9ohedf  That  the  executive  committee  be,  and  hereby  is,  inHtrncted  to  take  such 
steps  as  it  may  deem  expedient  for  callinj^  this  entire  subject  to  the  attention  of  the 
President-elect,  and  respectfully  urging  upon  him  the  continuance  of  the  same 
policy;  and 

Beaolred,  That  the  executive  committee  be  instmcted  to  cooperate  with  the  said 
Department,  in  every  way  possible,  in  advancing  the  character  and  stability  of  its 
scientific  work. 

The  preamble  and  resolutions  were  adopted  after  some  discussion. 
The  Secretary.  I  call  attention  to  the  fact  that  the  auditing  com- 
mittee has  not  reported  as  yet. 

Mr.  Hunt.  Mr.  President,  your  committee  to  which  was  referred  the 
report  of  the  treasurer  has  carefully  examined  his  accounts  and  find 
them  correct.    Vouchers  are  on  file  for  the  amounts  paid  out,  all  of 
which  have  been  iwroperly  approved  and  receipted. 
The.  report  was  accepted. 

Mr.  FAiRCHrLD.  May  I  ask  for  information  at  this  point  on  an  entirely 
diflferen t  matter  ?  When  the  reports  of  presidents  of  colleges  was  called 
for  two  years  ago,  the  first  report  of  presidents  of  colleges  under  the 
a<;t  of  1890,  it  was  announced  that  the  United  States  Government  would 
consolidate,  edit,  and  publish  those  reports.  I  would  like  to  ask  the 
executive  committee  if  anything  has  been  done  or  why  it  has  not  been 
done!  The  suggestion  was  made  at  the  time  the  report  was  called  for, 
that  it  be  sent  to  the  Commissioner  of  Education,  the  requirements 
being  that  reports  of  the  president  be  sent  to  the  Secretary  of  Agri- 
culture and  the  Secretary  of  the  Interior. 

Mr.  Alvord.  The  chief  clerk  of  the  Bureau  of  Education  is  here  and 
would  probably  be  a  better  person  to  answer  that  question,  and  he  may 
allude  to  it  presently.  I  think  I  may  say  a  word,  however.  I  know 
that  the  Department  of  the  Interior  has  the  manuscript  now  ready  for 
the  press. 

Mr.  Fairghild.  May  I  ask  still  further  on  the  same  subject  as  to  the 
law  recjuiring  these  reports  be  distributed  to  colleges,  a  copy  is  to  be 
sent  to  each  college,  I  believe,  but  as  yet  we  have  never  received  such 
reiM>rts.    What  ought  to  be  done  by  us  in  the  premises? 

Mr.  Hadley.  In  Kew  Mexico  we  have  the  same  difficulty  that  Presi- 
dent Fairchild  speaks  of.  We  have  just  received  from  the  printer  both 
of  our  reports  and  they  are  now  ready  for  distribution. 

The  Presiding  Officer.  The  time  has  come  when  we  should  take 
np  the  discussion  of  the  evening.  Under  the  new  Morrill  act  the  col- 
leges have  been  brought  closer  to  the  Bureau  of  Education  than  ever 
before.  In  view  of  this  the  Association  has  asked  the  Bureau  to  send 
a  representative  to  discuss  this  matter.  Further,  we  have  made  this 
Bureau  a  regular  member  of  this  Association.  We  have  with  us  Mr. 
J.  W.  Holcombe,  chief  clerk,  and  I  have  the  pleasure  of  introducing 
him  for  the  discussion  of  the  relations  of  the  colleges  to  the  Department 
of  the  Interior. 

Mr.  Holcombe  then  read  the  tbllowiug  paper: 
3938— BuU.  10 8 
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The  Relation  of  tub  Agricultural  and  Mrchanical  Colleges  to  the 
Department  of  the  Interior. 

With  so  rich  a  program  before  the  conveution  it  is  my  duty  to  be  brief  and,  in 
connect iou  with  the  preeeut  topic,  merely  to  suggest  some  of  the  points  for  discus- 
sion under  ^*  the  relations  of  the  colleges  and  the  Department  of  the  Interior/'  pre- 
senting a  view  of  tliose  relations  from  the  side  of  the  Department,  and  giving  an 
opportunity  for  expressions  of  opinion  to  the  men  who  administer  the  institutions 
themselves  which  receive  the  benefits  of  the  several  acts  of  Congress  in  aid  of  col- 
leges of  agriculture  and  the  mechanic  arts. 

The  first  of  these  acts,  that  of  1862,  which  made  the  grants  of  land  to  the  several 
States,  can  not  be  said  to  have  established  any  relations  with  the  Department  of  the 
Interior,  as  nothing  more  was  required  of  that  Department  than  the  clerical  duty  of 
issuingpateuts  and  scrip  for  the  location  of  the  land.  Even  the  requirement  that 
an  annual  report  be  filed  with  the  Secretary  of  the  Interior  has  not  been  insisted 
upon  by  the  Department  and  was  generally  lost  sight  of  by  the  colleges.  The  act  of 
1887  for  the  encouragement  of  experiment  stations  makes  the  Department  of  A^i- 
culture  an  efficient  auxiliary  and  unifying  influence  in  the  work  of  these  useful  in- 
stitutions, but  gives  the  Interior  Department  no  connection  with  them  whatever. 
The  act  of  1890  appropriates  certain  sums  directly  out  of  the  Federal  Treasury,  lim- 
its the  application  thereof  strictly  to  certain  specified  subjects,  and  goes  far  beyond 
the  previous  acts  in  the  defiuiteness  and  its  reiLuirements  respecting  the  making  of 
reports,  their  contents,  and  the  time  of  filing  them.  By  implication  at  least,  if  not 
directly,  it  requires  a  strict  accounting  to  the  Federal  Government  for  the  use  of  the 
funds  received.  Such  implication  is  found  in  reading  together  the  mandatory  lim- 
itations upon  the  uses  to  which  the  fund  shall  be  applied,  the  mandate  that  the 
Secretary  of  the  Interior  shall  ascertain  each  year  and  certify  to  the  Secretary  of 
the  Treasury  respecting  each  State  and  Territory  whether  it  is  entitled  to  receive  a 
share  of  the  fund  for  that  year,  and  the  further  mandate  charging  the  Secretary  of 
the  Interior  with  the  proper  administration  of  the  law.  What  facts  can  the  Secre. 
tary  ascertain  upon  which  to  decide  whether  a  State  is  entitled  to  a  payment! 
Surely  no  other  than  whether  the  funds  already  received  have  been  applied  only  to 
the  subjects  named  in  the  act  of  Congress.  And  how  can  he  make  certification  to 
the  Secietary  of  the  Treasury,  and  otherwise  properly  administer  the  law,  nnless  he 
can  demand  from  each  State  full  and  complete  reports,  as  detailed,  as  specific,  as  in- 
qui8it(»rinl  as  maybe  necessary  to  satisfy  his  mind  and  conscience ;  that  is,  to  satisfy 
the  Federal  executive  power!  A  great  and  ra<lical  step  beyond  previous  legislation 
must  lie  recognized  here.  The  land  grant  of  1862  amounted  to  an  absolute  gift.  If 
the  institutions  established  did  not  teach  agriculture  or  military  tactics  (and  many  oj 
them  did  not  do  so  for  years,)  the  President  and  his  Cabinet  and  the  entire  Judiciary 
of  the  United  States  might  whistle  to  the  winds  for  redress.  But  this  last  act  estab- 
lishes, to  put  it  plainly,  Federal  control  and  supervision  over  the  use  of  the  fond 
create<l.  If  any  dangers,  therefore,  lurk  in  the  possibility  of  Federal  interference 
and  Federal  dictation,  the  beneficiaries* of  this  last  Congressional  grant  are  lial«le 
thereto. 

Do  we  not  remember,  my  hearers,  a  Will-o'-the- Wisp  which  led  many  a  vain  dance 
for  a  dozen  years,  the  steps  of  which  are  marked  by  preambles  and  resolutions  of 
national  and  State  educational  associations,  county  institutes  and  other  teachers' 
meetings,  religious  conventions,  synods  and  assemblies,  and  gatherings  together  of 
every  character  and  description!  Do  we  not  all  remember  it,  a  delusive  phantom 
now  at  last  happily  laid  to  rc8t  forever:  Federal  aid  to  education  in  the  States, 
familiarly  known  as  the  Blair  bill.  The  Blair  bill  is  dead,  but  this  act  of  1890  eon- 
tains  some  of  its  features  and  other  features  of  control  which  must  in  time  have 
been  added  to  any.  measure  of  Federal  aid.  What  Congress  would  not  do  in 
reference  to  the  general  educational  systems  of  the  States  it  has  done  in  reference  to 
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a  limited  field  of  the  higher  edncation.  The  cordial  acceptance  of  such  a  measure 
by  the  legialattircs  of  all  the  States  sorely  indicates  that  there  is  no  real  danger 
from  Federal  interference  and  that  jealousy  of  the  Federal  power  on  that  score  has 
disappeared.  At  any  rate  we  need  not  expect  ever  to  see  United  States  deimty  mar- 
shals stationed  in-  your  class-rooms  of  economic  science  to  note  whether  you  teach 
protection  or  free  trade. 

But  that  there  is  a  possibility  of  Federal  dictation  in  this  act  is  proved  by  the  fact 
that  GOT  distinguished  Commissioner  of  Education,  a  man  who  is  most  emphatic  in 
bis  belief  in  State  and  local  autonomy,  was  yet  of  the  opinion  that  the  words,  'Hhe 
legislature  shall  'propose  and  report  to  the  Secretary  of  the  Interior  a  just  and 
e<]nitable  division  of  the  fund,"  gave  the  Secretary  the  power  and  made  it  his  duty 
to  sit  in  judgment  respecting  such  proposed  division.  Thus  the  Secretary  could 
oppose  his  opinion  of  justice  and  equity  against  that  of  a  State  legislature,  and  in 
one  case  the  funds  of  a  State  were  unfortunately  withheld  till  a  special  act  of  Con- 
gress directed  their  payment. 

But  in  this  connection,  let  me  say  I  deem  it  very  fortunate  that  the  Secretary  of 
the  Interior  committed  the  administration  of  this  act  to  the  Commissioner  of  Edu- 
cation, rather  than  to  a  force  of  routine  clerks  in  some  division  of  the  Secretary's 
large  office.  Thus  was  secured  an  inauguration  of  the  act  from,  I  may  say,  a  sym- 
pathetic point  of  view  with  a  comprehension  of  the  conditions  and  needs  of  the 
colleges  and  of  the  new  institutions  which  were  called  into  being  by  the  act  of  Con- 
gress. The  Commissioner  and  his  assistants  in  the  Bureau  hailed  it  as  a  step  which 
would  bring  the  Bureau  of  Education  into  vital  relations  with  these  valuable  and 
growing  institutions  which  have  been  justly  called,  and  doubtless  are,  the  true 
American  universities  of  the  future.  It  is  hoped  that  the  relations  thus  established 
may  prove  more  and  more  helpful  to  the  colleges  as  the  years  go  by.  In  this  hope 
the  Secretary  of  the  Interior,  on  the  advice  of  the  Commissioner  of  Education,  has 
sent  me  to  represent  them  both  at  this  convention,  to  express  their  cordial  interest 
in  your  work,  their  profound  faith  in  the  future  of  the  American  colleges  of  agri- 
culture and  the  mechanic  arts.  The  action  of  your  asso(;iation  in  providing  in  its 
constitution  that  a  representative  of  the  Department  of  the  Interior  shall  be  a 
delegate  to  your  conventions  with  full  rights  and  privileges  of  membership  will 
be  recognized  by  them  with  pleasure  as  a  response  in  like  sjiirit  to  their  friendly 
advances. 

There  are  two  definite  points  to  which  I  beg  leave  to  invite  your  attention.  One 
is  the  time  at  which  treasurers'  reports  are  to  be  filed.  The  law  says  September  1. 
Strange  to  say  a  few  institutions  did  not  have  their  reports  in  on  time.  Some  wrote 
asking  if  a  delay  would  make  any  difference,  some  offered  one  apology,  some  another. 
Bu',  the  language  of  the  law  being  explicit  on  this  point,  the  ComniiHsioner  will 
havo  to  submit  the  (luestion  to  the  Assistant  AttoriieyrOeneral  before  venturing  to 
recommend  that  any  State  where  such  failure  has  occurred  be  certified  as  entitled 
to  the  next  installment  of  the  fund. 

The  other  matter  is  the  form  of  the  schedules  for  the  treasurers'  reports.  This 
form«  you  will  remember,  was  devised  by  a  committee  of  this  Association,  in  August, 
1891,  and  was  agreed  to  by  the  Commissioner  of  Education.  But  its  sufficiency  has 
been  questioned  by  a  number  of  treasurers  themselves,  and  an  experien(*e  of  two 
years  in  handling  the  returns  and  conducting  a  correspondence  about  them  has  led 
me  to  doubt  whether  the  present  form  of  accounting  for  the  expenditure  of  the 
grant  of  1890  would  stand  a  crucial  test,  which  might  be  applied  to  it  some  time  in 
the  future.  I  will  not  go  into  particulars,  as  these  are  well  understood  by  you,  but 
wiU  here  leave  the  subject  to  be  dealt  with  by  the  wisdom  of  the  Association. 

Mr.  ScoTT.  I  suppose  the  paper  is  o[)en  for  diHeussion.  I  have  an 
engagement  this  evening,  but  am  very  anxious  to  say  a  word  or  two  on 
the  point  last  i)resented  by  the  reader  of  the  paper.    In  fact  1  may  say 
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that  was  one  of  the  main  purposes  of  my  coming  here  at  this  time. 
Last  year  at  the  convention  this  matter  of  a  form  of  schedule  for  the 
reports  of  presidents  of  colleges  to  the  Secretaries  of  the  Interior  and 
Agriculture  seemed  to  me  to  be  a  matter  of  gravest  importance  and 
therefore  in  the  section  of  college  work  I  urged  very  strongly  that  the 
matter  be  taken  up  and  that  it  be  given  into  the  hands  of  a  committee 
then  appointed  for  another  purjwse.  This  committee  brought  this  mat- 
ter, as  has  been  stated  by  the  reader  of  the  paper,  to  the  attention  of 
the  Secretary  of  the  Interior,  but  it  seems  to  me  that  the  result  is  very 
unsatisfactory.  The  representative  of  the  Interior  Department  has  so 
expressed  himself  in  his  paper  and  I  suppose  he  gives  the  official  sen- 
timent from  that  source. 

I  came  here  for  the  purpose^  let  me  frankly  say,  Mr.  President,  of 
moving  that  a  special  committee  be  appointed  to  confer  with  the  proper 
authorities  at  Washington  for  the  revision  of  our  form  of  schedule.  No 
doubt  we  have  begun  our  books  in  accordance  with  this  schedule,  but 
already  the  report  comes  from  the  Department  that  it  is  unsatisfactory 
to  them  and  it  certainly  is  to  us.  I  therefore  move,  Mr.  President,  that 
a  special  committee  of  three  be  appointed  to  consider  with  the  author 
ities  at  Washington  the  advisability  of  revising  the  present  form  of 
schedule  for  returns  from  treasurers  of  colleges. 

The  PRESiDiNa  Officek.  Gentlemen,  you  have  heard  the  motiou. 
Are  vou  ready  for  the  question  t 

Mr.  Alvobd.  I  merely  rise  to  ask  whether  this  closes  the  general 
discussion.    It  only  covers  one  point. 

Mr.  Faibohild.  I  should  like  to  have  Mr.  Scott  go  a  little  more  iuto 
X)articulars  and  to  designate  what  his  idea  is  with  reference  to  tliat 
schedule  since  the  probability  is  that  he  will  be  chairman  of  that  com- 
mittee. 

The  Pbesiding  Offioeb.  We  are  all  interested  in  this  question.  • 

Mr.  Scott.  Of  course  we  wish  to  conform  to  the  views  of  the  De- 
partment first  of  all.  The  representative  of  that  Department  has  not 
gone  into  details,  and  therefore  I  could  not  forestall  any  suggestions 
that  should  come  from  the  Department  The  motion,  if  the  gentleman 
will  recollect,  is  that  the  committee  consider  the  advisability  of  revis- 
ing; the  Department  will  pass  upon  it.  There  are  many  particulars 
that  might  be  stated  here.  It  is  most  difficult  in  our  bookkeeping  to 
separate  the  articles.  There  has  never  been  an  official  statement  as  to 
what  is '*stock,^  "materials,"  "apparatus;''  so  that  it  seems  to  me 
that  this  ought  to  be  considered  by  this  committee,  that  the  proj^er 
classification  should  be  made  to  conform  exactly  to  the  spirit  and  letter 
of  the  law,  and  a  better  classification  covering  the  same  ground  covered 
here.    I  have  no  special  schedule  prepared. 

Mr.  Porter.  President  Scott  will  remember  that  this  question  was 
fully  discussed  before  the  commissioner  at  the  time,  and  all  these 
questions  were  i>ut  to  him  siwcifically  as  to  what  they  meant  and  a 
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strict  interpretation  as  to  their  acceptation.  IVlai.  Alvonl  was  there  and 
]>robably  remembers  the  conversation.  Unfortunately  these  answers 
were  not  pat  in  an  official  form. 

Mr.  Faibchild.  I  wish  to  express  hearty  sympathy  with  the  idea  of 
making  a  more  exact  report  coming  from  the  treasurers,  that  it  be  as 
accurate  as  possible  in  the  statements  as  to  what  we  have  done  with 
the  money,  and  I  wish  to  second  hejirtily  anything  to  enable  institu- 
tions to  meet  the  requirements  of  the  law. 

Mr.  DePass.  If  I  understand  properly  the  motion  of  President 
Scott  it  is  this:  It  is  on  the  premise  that  the  Dei>artment  of  the  Inte- 
rior has  the  right  to  say  what  kind  of  a  report  shoukl  be  made,  and 
that  this  is  simply  a  committee  apiK>inted  by  this  body  to  advise  with 
the  Department.  The  Department  at  last  will  decide  on  the  schedule. 
This  is  a  very  reasonable  request,  and  I  hoj^e  the  question  will  be  put 
and  we  will  let  Mr.  Scott  keep  his  evening  engagement. 

Mr.  Atherton.  I  would  like  to  ask  what  especial  difficulty  Dr. 
Scott  finds.  There  has  been  none  with  us,  but  I  can  readily  under- 
stand where  it  might  arise.  I  would  like  to  ask  Dr.  Scott  as  to  how 
the  committee  is  to  get  at  any  judgment  in  consultation  with  the  offi- 
cers at  Washington  which  will  be  any  more  likely  to  represent  the 
interests  of  those  present;  that  is  to  say,  how  will  this  committee 
when  agreeing  on  something  know  that  they  are  meeting  the  views  of 
the  Association?  I  do  not  see  how  we  are  to  get  any  benefit  from  that 
plan.  It  may  be  just  as  unsatisfactory.  I  would  like  to  suggest 
another  plan.  Why  not  submit  the  question  to  the  executive  commit- 
tee! It  seems  to  me  that  we  should  first  have  a  consultation  among 
ourselves  and  see  where  the  difficulties  lie  and  submit  them  t/o  the 
Department.  With  all  respect  to  Dr.  Scott,  and  a  desire  to  further 
this  idea,  I  do  not  see  where  we  will  gain  anything  by  this  method. 

Mr.  Scott.  The  object  is  first  to  meet  the  views  of  the  Department, 
as  here  expressed,  that  the  schedule  on  which  returns  are  now  made  is 
unsatisfactory.  Let  us  have  a  committee  to  consult  with  the  Depart, 
ment  and  inquire  as  to  its  views,  and  then  have  the  committee  obtain 
the  opinion  of  the  treasurers  of  the  difi'ereut  institutions  on  the  pro- 
posed form. 

I  apprehend  the  very  difficulty  before  was  that  it  was  done  in  a 
hurry.  Mr.  Porter  states  that  it  was  done  after  full  consideration. 
We  did  not  even  think  of  it  ourselves  until  the  motion  had  been  passed 
in  the  Section  on  College  Work  and  the  committee  instructed  to  do  cer- 
tain work.  It  was  upon  a  reconsideration  that  this  matter  was  brought 
up  at  all.  That  being  the  case,  I  assume,  further,  inasmuch  as  the 
result  has  not  proved  satisfactory  to  the  Department,  that  it  was  done 
without  due  deliberation.  We  have  now  had  the  experience  of  two 
years.  The  Department  thinks  it  is  not  a  proper  schedule.  I  think 
gentlemen  of  the  Association  will  agree  with  me  that  it  does  not  fully 
answer  our  purpose.    I  therefore  move  that  a  special  committee  be 
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appoints,  for,  an  Ihe  reader  of  the  paper  has  pointed  ont,  in  these 
relations  wliicli  we  sustain  to  the  Feileml  Government,  it  is  all  impor- 
tant that  thematt^^rof  finances  be  properly  adjusted  in  these  relations. 
I  brought  no  schedule  here,  nor  do  1  think  tliat  this  Association  should 
do  this  in  a  huriy.  It  seems  to  me  that  it  ought  to  be  done  by  a  com 
mittee  specially  appointed  for  this  purpose  to  consult  with  the  Interior  • 
Department  and  lay  their  judgment  before  the  Association. 

Mr.  Clute.  In  view  of  the  remarks  presented  by  Mr.  Scott,  I  am 
inclined  to  think  that  some  action  ought  to  be  taken.  I  would  suggest 
that  the  executive  committee  take  charge  of  this  matter  supplemented 
with  another  name  which  I  have  mentioned.  I  move  therefore  ti> 
amend  the  motion  of  Mr.  Scott,  that  the  words  "  special  committee '' 
be  struck  out  and  the  words  "executive  committee"  be  inserted, to 
which  should  be  added  the  name  of  Mr.  Scott. 

Mr.  Roberts.  May  I  ask  would  it  be  in  order  for  the  chief  clerk  to 
give  us  some  light  on  this  subject  as  to  the  spccilic  reasons  why  the 
reports  are  not  satisfactory,  if  not  out  of  order,  so  that  we  may  under- 
stand more  fully  the  difficulties  met  with  at  his  officet 

The  Presiding  Officer.  We  will  be  pleased  to  hear  from  the 
gentleman  from  the  Department  of  the  Interior. 

.  Mr.  Holgombe.  In  this  discussion  I  hud  proposed  avoiding  goiu^ 
into  particulars  or  details,  but  I  am  able  to  give  a  few  i)olnts.  First 
of  all  I  would  say  that  dissatisfaction  with  this  form  of  schedule  was 
brought  to  our  notice  at  the  office  by  the  treasurers  themselves.  I 
remember  several  very  excellent  letters  from  treasurers  on  this  subject^ 
one  from  Ohio,  one  from  Nebraska,  and  a  number  of  others  which  I  do 
not  recall  at  this  moment.  Treasurers  generally  find  the  difficulty 
mentioned  by  Mr.  Scott  in  the  proper  classification  of  particular  arti- 
cles, which  seems  to  show  that  these  schedules  are  not  adapted  exactly 
to  any  convenient  system  of  bookkeeping. 

Now  Mr.  Porter  referred  to  a  conversation  between  the  Commis- 
sioner of  Education  and  the  committee  of  which  he  was  a  member.  I 
would  beg  the  convention  to  remember  that  at  this  time  the  subject 
was  entirely  new  to  the  Commissioner  as  well  «as  to  the  consulting  com* 
mittee,  and  the  Commissioner  should  not  be  held  §trictly  to  anything 
he  said  at  that  lime.  Most  of  the  points  which  were  brought  out  in 
that  conference,  however,  the  Commissioner  committed  to  writing  and 
priuted  in  various  circular  letters  sent  out  from  time  to  time. 

Let  me  say  that  in  my  opinion  this  form  of  account  would  not  stand 
the  t«st  if  applied  by  higher  authority  of  the  Secretary  of  the  Interior 
himself.  I  mean  that  the  act  of  Congress  requires  a  detailed  state- 
ment of  expenditure.  Now  some  Secretary  with  less  confidence  in  the 
Commissioner  of  Education  than  the  present  one  might  appear  on  the 
scene  and  call  for  an  exhibit  of  these  reports  and  say,  what  articles  do 
you  suppose  have  been  purchased  under  this  head,  stock  and  material, 
what  articles  under  machinery  and  apparatus,  and  so  forth  and  so  on  Y 
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The  CommiRsioner  of  conrse  will  have  to  sny  tliat  that  matter  ia  left 
ciitii-ely  to  the  treasurers  and  presidents  of  the  iiistitiitioiis.  That  may 
not  satisfy  the  Secretary  of  the  Interior  at  all  and  there  might  possibly 
be  some  trouble  on  that  account.  I  suggest  this  as  possible,  though  I 
scarcely  think  it  probable.  Yet  it  would  seem  that  there  must  be  some 
tribunal  to  whom  to  refer  questions  as  to  what  areproper  expenditures. 
The  Commissioner  of  Education  has  received  many  inquiries  of  that 
kind.  Some  interesting  matters  have  come  up  in  these  reports,  some 
rather  amusing  ones.  Some  gentlemen  wanted  to  know  why  the  Com- 
missioner spoke  of  mistakes  in  statements  in  one  of  his  circular  let- 
ters.  It  was  from  the  fact  that  aboard  of  trustees  of  a  certain  college 
Insisted  upon  purchasing  a  piano  from  this  fund.  The  Commissioner 
held  that  he  did  not  consider  a  piano  a  facility  for  instruction  in  any 
of  the  subjects  enumerated  in  the  act.  The  president  of  the  institution 
had  been  of  that  opinion  beforehand  and  expressed  great  satisfa<*tion 
that  the  Commissioner  of  Education  took  that  view  of  the  matter. 
This  is  merely  an  illustration.  Suppose  the  president  of  that  institu- 
tion, instead  of  corresponding  with  the  Commissioner  about  the  piano 
at  all,  hiul  merely  in  his  innocence  said  a  piano  is  a  facility  for  instruc- 
tion in  physics  under  the  head  perhaps  of  acoustics,  the  Department 
would  never  have  known  anything  about  the  purchase  of  the  piano. 
But  if  in  any  way  the  matter  had  become  known,  it  would  have  caused 
trouble.  These  are  merely  illustrations  of  the  point  taken  by  tlie 
Bureau  of  Education,  and  £  feel  more  at  liberty  to  bring  the  subject 
before  you  from  the  fact  that  so  many  treasurers  have  expressed  dis- 
satisfaction with  the  present  form  of  schedule. 

Mr.  Hunt.  I  would  like  to  suggest  to  Mr.  Atherton  a  point  against 
referring  this  to  the  executive  committee,  and  I  do  this  because  the  sec- 
retary of  our  board  of  trustees  would  be  here  to-night  if  there  was  not 
a  meeting  of  the  board  of  trustees  in  Columbus  to  discuss  this  very 
question,  and  he  asked  me  to  present  his  views.  I  will  have  to  speak 
frankly  about  it.  There  is  need  of  a  great  change  in  this  matter.  Mr. 
Holcombe  has  mentioned  receiving  a  letter  from  me  on  the  subject. 
This  question  should  be  discussed  by  bookkeepers.  A  committee  sliould 
be  appointed  of  men  making  a  special  business  of  these  matters  and  it 
seems  to  me  that  some  such  cx>mmittee  should  be  appointed,  and  1  will 
say  that  if  Mr.  Scott  had  not  made  this  motion  it  was  my  intention  to 
do  so.  There  are  men  in  many  of  the  institutions  who  have  been  there 
for  the  last  twenty  years  and  doing  nothing  else  but  making  these  ac- 
counts. They  see  things  often  that  the  college  presidents  overlook,  and 
I  think  they  would  make  more  suggestions  to  the  Bureau  of  Edueatiou 
because  of  this  very  fact.  Our  secretary  wished  me  to  make  these  sug- 
gestions to  the  convention. 

Mr.  Alvoed.  There  are  two  points  to  be  considered  in  this  question. 
In  the  first  place  when  the  present  schedule  was  adopted,  both  sides  in 
the  conference  between  the  Bureau  of  Education  and  the  committee 
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agrcetl  that  it  should  be  decided  what  was  meant  by  the  word  "  detailed  ^ 
ill  the  law,  and  there  wa«  unanimity  of  opinion  and  perfect  accord  on 
that  point.  There  were  present  at  that  conference  men  who  were  thor- 
oughly conversant  with  the  system  of  accounts  of  college  treasurers  in 
every  detail,  and  experienced  in  keeping  such  accounts.  So  much  for 
the  committee  that  brought  the  matter  into  this  present  shape.  Now 
in  regard  to  the  revision.  While  I  can  speak  only  as  an  individual, 
the  executive  committee,  gentlemen,  has  enough  to  do  without  seeking 
any  further  employment.  If  this  motion  prevails,  I  want  to  call  atten- 
tion to  the  fiu*t  tliat  Presidents  Broun  and  Goodell,  and  Director  Neil- 
son  (who  is*  treasurer  of  Rutgers  College,  of  which  Mr.  Scott  is  presi- 
dent), are  members  of  the  executive  committee. 

Mr.  Athebton.  A  word  merely.  I  have  no  thought  but  the  be-st 
way  of  getting  at  the  desired  result.  If  we  feel  as  Mr.  Hunt,  that  the 
committee  should  consist  of  bookkeepers,  I  would  be  glad  to  have  tlie 
bookkeepers  bring  the  result  into  the  Association.  My  only  thought  is 
to  get  at  the  consensus  of  opinion  so  that  when  we  make  a  change  we 
will  make  a  well-considered  one.  My  individual  judgment  abont  sucli 
matters  is  that  it  is  better  to  keep  things  of  this  kind  in  the  hands  of 
one  committee,  for  the  double  reasons  that  we  get  the  accumulated  re- 
sults of  their  experience,  and  secondly,  officers  of  the  Government  conie 
to  recognize  certain  men  as  having  a  continuous  representative  quality 
and  so  deal  more  freely  with  them.  You  know  how  it  is  when  you  meet 
a  man  the  first  time — you  take  his  measure  as  to  how  you  will  deal  with 
him.  I  think  it  best  to  keep  this  in  the  hands  of  the  executive  commit- 
tee with  the  understanding  that  the  committee  is  to  proceed  very  slowly 
and  give  results  by  correspondence  or  otherwise  before  taking  any  defi- 
nite action. 

Mr.  Turner.  I  think  we  may  get  a  little  practical  information  on  this 
matter  as  we  go  along.  The  law  requires  that  we  should  send  a  detailed 
report  to  the  Secretary  of  the  Interior.  I  would  like  to  know  whether 
the  Department  contemplates  that  when  I  give  to  a  professor  of  chem- 
istry $500  for  books  used  in  his  department  every  book  is  to  be  itemized 
in  his  report.  Is  that  contemplated  t  I  suppose  there  are  2,500  or 
3,000  volumes  in  our  library  this  year.  If  every  book  is  itemized,  and 
of  course  that  is  the  only  way  the  Department  can  know  abont  the  items, 
it  will  be  an  enormous  work  to  be  printed.  I  would  like  to  know  if  it 
is  to  be  carried  to  that  extent.  I  will  state  how  we  do  it.  I  have  as- 
signed to  each  professor  so  much  money  and  each  one  sends  in  a  list  of 
b<H>ks  desired.  The  list  is  carefully  revised  and  any  book  not  coming 
under  the  se/)pe  of  this  bill  is  struck  out.  The  list  is  marked  and  sent 
to  the  purchasing  firm,  and  this  list  is  returned  so  that  there  is  no 
chanoe  of  a  book  being  charged  to  the  wrong  account.  But  if  all  these 
should  be  itemized,  it  would  be  an  enormous  work. 

Mr.  Neal,  of  Oklahoma.  Another  point  I  would  like  to  make.  I 
suppose  our  legislators  when  framing  the  bill  organizing  the  college 
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were  not  very  well  posted  iu  rx)llege  matters.  They  have  made  aboard 
of  directors  without  asHigniugto  the  president  of  the  hoard  any  salary. 
We  have  no  funds  except  what  we  get  from  the  Morrill  bill,  and  have 
no  salary  to  pay  liim.  Another  thing,  we  have  a  secretary  and  treas- 
urer to  l>e  paid  out  of  the  Morrill  fund.  Where  in  the  schedule  shall 
we  place  their  salaries  f 

Mr.  Hadley.  I  have  been  trying  to  get  to  say  substantially  the  same 
thing.  J  suppose  we  will  all  consider  that  the  prerogative  of  pn»i)aring 
forms  for  this  report  belongs  to  the  Department  of  the  Interior.  The 
Departmentof  the  Interior  is  responsible  for  the  distribution  of  this 
fund  and  I  think  it  is  equally  clear  from  what  has  been  said  this  evening 
in  our  own  individual  experiences  that  there  is  a  difficulty  in  satisfac- 
Umly  filling  the  blanks  as  now  constituted.  Therefore  it  seems  to  me  that 
tliei>roper  thingfor  this  body  todo  is  simply  to  appoint  a  committee  who 
sball  stand  in  readiness  to  represent  this  Association  in  conference  with 
tlie  Department  of  the  Interior  if  their  services  are  invited,  but  not 
otherwise.    That  is  just  the  way  I  feel  about  it. 

Mr.  Washburn.  The  Department  of  the  Interior  understands  this 
matter  to  a  certain  extent  and  our  executive  comnuttee  is  amply  able 
to  exphun  all  these  points.  Therefore  I  move  you  that  this  be  put 
into  the  hands  of  the  executive  committee. 

ThePRESiDiNa  Officer.  The  motion  is  to  refer  this  matter  to  the 
executive  committee  and  have  them  take  charge  of  it. 

The  motion  wiis  carried. 

The  question  is  now  upon  the  original  resolution. 

The  resolution  was  adopted  and  the  matter  left  in  the  hands  of  the 
executive  committee. 

The  Presiding  Officer.  The  general  subject  is  still  before  you— 
the  relations  of  the  colleges  to  the  Department  of  the  Interior. 

Mr.  Smart.  I  was  a  member  of  the  committee  to  confer  with  the 
Department,  and  it  was  a  most  fortunate  thing,  gentlemen,  for  us  that 
the  Secretary  of  the  Interior  placed  the  matter  in  the  hands  of  the  Com- 
missioner of  Education.  Perhaps  Mr.  Alvord  has  told  you  of  it,  but  I 
will  tell  you  again.  It  took  a  great  deal  of  time  and  a  great  deal  of 
pains  to  assist  us,  and  I  believe  that  the  Commissioner  of  Education 
and  his  chief  clerk  are  both  entitled  to  our  hearty  thanks.  I  will  not 
make  a  motion.  I  know  that  the  mere  suggestion  of  it  will  raise  a 
response  in  the  minds  of  those  who  know  anything  about  it  to  give 
them  our  hearty  thanks  for  what  they  have  done.    [Applause.] 

Mr.  Fernald.  I  desire  to  make  an  inquiry.  Under  the  act  of  1862  we 
are  in  duty  bound  to  make  a  report  and  send  to  the  Department  of  the 
Interior.  My  question  is,  whether  that  covers  the  requirement  upon 
the  president  of  the  college,  or  whether  he  should  write  out  a  so[)arnte 
report  of  the  same  matter  to  satisfy  the  provisions  of  the  act  of  1890, 
taken  from  the  published  rei>orts. 
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Mr.  HoLOOMBE.  Tt  is  a  close  point,  hut  T  sbonid  say  that  one  report 
IS  amply  sufficient.  Eacb  separate  act  requires  that  the  rei>ort  sliaU 
be  presented  to  the  Secretary  of  the  Interior,  but  one  report  would  cer- 
tainly be  sufficient. 

Mr.  Athebton.  Yet  the  Comniissioner  calls  upon  us  for  aseeoud  one. 

Mr.  Smart.  This  Morrill  act  requires  a  report  of  experiment  work. 
It  is  a  ditticult  thing  t^)  msike  a  report  covering  experiment  work  prac- 
tically duplicated  in  the  station  report  to*  your  Depai'tment.  I  waut 
to  ask  whether  or  not  the  station  report  may  be  sufdcieut,  whether 
that  will  be  accepted  or  not. 

Mr.  Faiechild.  The  law  of  18C2  requires  that  we  report  to  the  gov- 
ernor of  the  State  and  send  to  the  Commissioner  of  Edncation  two 
cojnes  of  that  report.  Then  the  law  of  1890  requires  tliat  we  report 
directly  to  the  Secretary  of  the  Interior  and  to  the  Secretary  of  Agri- 
culture before  a  certain  date.  ISoWy  most  of  us  are  required  to  make  au 
annual  report  to  the  governor  according  to  the  laws  of  the  States  before 
the  date  on  which  we  report  to  the  Secretary  of  Agriculture  and  the 
Secretary  of  the  Interior,  the  1st  of  September. 

I  would  like  for  this  committee  in  conference  with  the  Secretary  of 
the  Interior  to  determine  this  point.  We  have  found  the  reiwrts  ac- 
cumulating ui>on  us  from  year  to  year,  and  it  is  almost  impossible  to 
keep  track  of  them.  Last  year  I  made  a  full  report  to  the  Secretary  of 
the  Interior  as  to  the  expenditure  of  experiment  station  funds.  I  had 
already  reported  from  the  experiment  station  in  full,  according  to  the 
Hatch  act  of  1887,  and  was  notified  in  last  March  or  April  that  no 
report  had.  been  received  in  regard  to  the  expenditure  of  experiment 
station  funds.  Of  course  it  was  my  fault.  I  should  have  sent  that 
other  report  at  the  same  time.  If  they  can  take  that  into  considera- 
tion I  should  like  it  very  much. 

I  move,  Mr.  President,  that  the  executive  committer  be  requested  to 
confer  with  the  Secrctiiry  of  the  Interior  with  reference  to  a  complete 
arrangement  of  the  required  rei)orts  of  all  the  departments  of  the  col- 
lege, including  the  station. 

The  motion  was  carried. 

The  PuESiDiNG  Officer.  Is  there  anything  further  on  the  question  t 
It  is  still  open  for  discussion. 

Mr.  Hadley.  Inasmuch  as  we  want  to  leave  early  to-morrow  morn- 
ing, I  move  that  we  adjourn  as  soon  as  the  necessary  announcements 
have  been  made. 

Mr.  Alvoed.  I  have  a  resolution  which  I  am  instructed  by  the  execu- 
tive committee  to  ofler  at  the  close  of  this  discussion.  Before  doing  so, 
I  beg  leave  to  say  a  few  words  on  this  general  subject  I  will  simply 
refer  to  the  cordial  relations  which  have  existed  all  along  between  the 
Secretary  of  the  Interior  and  the  Commissioner  of  Education  in  our 
mutual  work  under  the  act  of  1890.  Yet  there  has  been  one  i)oint  on 
which  I  have  radically  differed  with  the  decisions  of  the  Department 


123 

and  shall  eonttnne  to  do  so,  and  believe  the  time  will  come  when  the 
decision  of  the  Department  on  that  subject  will  be  reversed.  The 
Deimrtmeut  has  declared  under  the  act  of  1890  that  it  was  its  preroga- 
tive to  determine  the  division  of  funds  under  the  Morrill  act  whenever 
under  that  law  they  were  to  be  divided  in  any  State.  That  has  been 
the  ruling,  and  under  that  ruling  the  act  has  thus  far  been  adminis- 
tered. As  a  result,  one  State  in  this  Union  has  not  received  any  ben- 
efits under  that  act.  The  State  of  South  Carolina,  true  to  her  general 
principles,  believed  that  it  was  her  prerogative  to  decide  as  to  the 
division  of  the  funds  under  that  act,  and  has  never  reached  any  agree- 
ineiit  with  the  Secretary  of  the  Interior;  consequently  it  has  received  no 
money  under  the  Morrill  act  and  has  been  so  reported  to  Congress.  In 
this  one  instance  (and  I  desire  to  emphasize  this)  I  believe  South  Caro- 
lina to  be  right  in  the  position  she  has  taken.  I  sat  in  the  gallery  of 
the  Senate  of  the  United  States  on  a  certain  Monday  morning  prior  to 
the  passage  of  the  Morrill  bill.  During  a  very  close  discussion^  and 
just  before  the  vote  was  to  be  taken,  the  Senator  from  Louisiana,  Mr. 
Gibson,  asked  of  Senator  Morrill:  "Do  I  understand,  sir,  as  a  result  of 
this  compromise,  that  it  is  left  to  the  legislatures  of  the  several  States 
to  determine  how  this  fund  shall  be  divided,  if  it  is  divided  within  the 
State,  under  the  provisions  of  the  actt'^  Mr.  Morrill  replied,  "That  is 
the  amendment  which  I  now  oflfer  to  the  bill.^  Then  about  an  hour's 
discussion  followed  upon  verbal  amendments  to  the  bill.  When  they 
were  just  about  to  take  the  final  vote  on  the  bill.  Senator  Cullom 
entered  the  Senate  Chamber  for  the  first  time  that  day.  He  asked  the 
stage  of  proceedings  on  the  bill,  and  when  told  turned  to  Senator 
Morrill  and  asked  almost  the  identical  question  put  by  Senator  Gib- 
son— whether  the  ultimate  disposition  of  this  fund  rested  with  the  Sex;- 
retary  of  the  Interior  or  the  legislatures  of  the  several  States.  Senator 
Morrill  replied  that  it  was  left  to  the  legislatures  of  the  States  respec- 
tively. Senator  Cullom  said,  "That  is  not  as  I  would  have  it,  but  I 
will  interiK)se  no  objection  now.''  The  bill  was  then  passed.  Turn  to 
tlie  Congressional  Record  and  you  will  find  this  substantially  as  I  have 
wiid.  There  is  no  question  as  to  the  intention  of  the  Senate  of  the 
United  States  and  the  point  was  not  raised  in  the  House.  I  believe 
that  the  ruling  of  the  Secretary  of  the  Interior  is  wrong,  and  I  believe 
tliat  the  act  entitles  each  State  to  decide  under  the  act  of  1890,  and  I 
trust  the  time  will  come  when  the  act  of  1890  will  be  interpreted  in 
this  respect  as  liberally  as  the  act  of  18G2.  While  I  have  held  adversely 
upon  this  point,  I  nevertheless  have  recognized  that  the  best  thing  was 
to  get  the  act  generally  into  operation  as  soon  as  possible. 

Mr.  HoLCOMBB.  I  would  like  to  call  Maj.  A^lvord's  attention  to  the 
fact  that  a  special  act  has  been  recently  passed  by  Congress  authoriz- 
ing the  Treasury  to  pay  to  South  Carolina  the  three  installments  due, 
notwithstanding  the  nding  of  the  Secretary  of  the  Interior.  The  deci- 
sion of  the  Department  of  the  Interior  has  therefore  been  reversed  on 
that  matter. 
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Mr.  Alvord.  I  now  oflFer  tlie  following  reftolntiou  from  the  executiTe 
e/>niinitt«o  and  move  it8  adoption : 

Wher«a8  we  recognize  the  great  mid  hirreaMiiig  iisefiilnegii  of  tbe  Office  of 
Experimeut  Stations  of  the  Department  of  Agriculture,  in  promoting  the  iDteresitt 
nud  efficiency  of  the  experiment  stations,  under  the  act  of  March  2,  1887;  and 

Whereas  a  large  and  increasing  burden  has  been  placed  upon  the  Departuient  of 
the  Interior  and  the  Bureau  of  Education  in  consequence  of  the  act  of  August  2, 
1890,  known  as  the  second  Morrill  act; 

Resolved  J  That  while  we  recognize  the  cordial  efforts  of  the  Secretary  of  the 
Interior  and  the  Connuissioner  of  Education  to  administer  that  law  so  as  to  secnre 
the  highest  benefits  to  the  institutions  affecte<l,  we  earnestly  request  Congress  to 
make  adequate  provision  for  the  best  administration  of  the  additional  duties  placed 
upon  the  Department  in  consequence  of  the  passage  of  this  act. 

Adopted. 

Mr.  Alvord.  It  is  understood  under  action  already  taken  no  more 
business  shall  be  transacted  at  this  general  cimvention  except  to  hear 
and  act  ux>on  the  report  of  tlie  committee  on  acknowledgments  and 
(courtesies  tomorrow  evening. 

The  Association  then  adjourned  at  10:20  p.  m. 

Evening  Session,  Fbiday,  Novembeb  18,  1892. 

The  meeting  wjvs  called  to  order  at  8:40  o'clock  by  the  chairman  of 
the  executive  committee  in  Parlor  P  of  the  St.  Charles  Hotel. 

On  motion  of  Mr.  Armsby,  Mr  Alvord  was  electe<l  to  preside  over  the 
session. 

Mr.  Stubbs  introduce  Mr.  Higgins,  proprietor  of  one  of  the  large 
rice  mills  of  the  city,  who  cordially  invit^l  tbe  members  to  visit  his 
mills  on  Saturday  morning  before  leaving  the  city,  stating  that  it  would 
not  take  over  an  hour  and  a  half,  allowing  plenty  of  time  for  the  early 
morning  trains. 

A  census  being  t4iken  as  to  the  number  desiring  to  go  it  was  found 
that  there  were  twenty-five.  Mr.  Higgins  then  said  that  he  would  he 
glad  to  have  carriages  at  the  hotel  to  take  those  desiring  t-o  go  to  the 
mills. 

Mr.  Atherton  moved  that  the  hour  be  8:30,  prompt,  so  that  they 
would  have  time  to  catch  the  11  o'clock  train. 

Carried. 

Mr.  Atherton  then  made  a  few  remarks  expressing  the  thanks  of  the 
Association  for  the  many  courtesies  shown  by  the  organizations  of 
New  Orleans,  referring  especi-illy  to  the  Southern  University,  and 
moved  that  a  vote  of  thanks  be  extended  to  the  officers  of  that 
institution. 

Carried. 

The  presiding  officer  then  called  for  the  report  of  the  committee  on 
acknowledgments  and  courtesies. 

Mr.  Morrow  reported  the  following  resolutions: 

The  niiniber  aDd  variety  of  the  conrtesies  shown  tbe  Association  which  have  made 
this  meetiug  one  of  the  most  enjoyable  in  its  history,  make  it  impracticable  topio- 
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perly  characterize  and  particalarize  each,  and  yoar  committee  can  only  make  a  bare 
ineDtiou  of  them. 

It  therefore  reports  that  the  thanks  of  the  Association  are  dne  and  tendered  to 
the  following  transportation  organizations: 

The  Trnnk  Line  Association;  the  Central  Traffic  Association;  the  Southern  PaASun- 
ger  Amociation;  the  Boston  Passenger  Association ;  the  Chicago  and  Alton  Riiilroad 
Company;  and  the  Illinois  Central  Kailroml  Company  for  reduction  of  fare  to 
delegates,  and  especially  to  the' Illinois  Central  Railroad,  to  Capt.  J.  F.  Merry,  and 
others  of  its  representatives,  for  the  excursion  to  Baton  Kouge,  and  personal  atten- 
tion in  many  ways. 

Also  to  the  local  committee  of  arrangements,  and  citizens  of  New  Orleans,  for 
the  excellent  arrangements, '  especially  mentioning  the  chairman  of  the  committee, 
Prof.  Stubbs.  To  the  officers  and  faculty  of  Tulano  University  for  the  use  of  itw 
halls  and  facilities  for  the  meetings  of  the  Associations.  To  the  Literary  and  Social 
Clubs  and  Commercial  exchanges  of  the  city,  and  to  President  Nicholson  and  the 
facnUy  and  officers  of  tlie  Louisiana  State  University  and  Agricultural  and  Mechan- 
ical College  for  their  hospitality  at  Baton  Rouge.  To  the  press  of  the  city  for  its  un- 
usually full  and  accurate  repoi-ts  of  the  proceedings. 

To  Mr.  Higgins  for  the  cordial  invitation  to  visit  the  rice  mills  of  the  city. 

To  the  propiiotors  of  the  various  sugarhouses  visited  on  the  excursion  to  Baton 
Rouge. 

G.  E.  MoKiiow, 
Austin  Scoit, 

H.  W.    WlLKY, 

Committee, 

Mr.  Smart,  on  belmlf  of  Purdue  XJnivcrBity  and  other  Northern 
institutions,  extended  an  invitation  to  the  Southern  delegates  to  make 
them  a  visit  on  their  way  to  or  from  the  World's  Fair. 

The  secretary  then  presented  the  following  communication  from  the 
Iowa  Agricultural  College  inviting  the  Association  to  hold  their  con- 
vention at  Ames,  Iowa,  next  year. 

Skchktary  Association  oif  Agiucultural  Collkoks  and  Kxpkrimknt  Stations: 
The  faculty  of  the  lofva  Agricultural  College  and  ihe  experiment  staticm  in- 
i^trncted  their  delegates  to  invite  the  Association  to  moot  at  the  Iowa  Agricultural 
College  in  1893. 

Respectfully, 

IlKRnRUT  OSBORN. 

L.  H.  Pammkl. 

The  commnnication  was  referred  to  the  executive  committee. 

The  following  resolution  was  ottered  by  Mr.  Goodelland  seconded  by 
Mr.  Harris.  Mr.  Atherton  in.ode  a  few  remarks,  calling  on  the  mem- 
bers of  the  As.socTation  to  extend  their  snpport  to  this  journal.  The 
resolution  was  as  follows  and  was  unanimously  adopted: 

Resolved,  That  this  Association,  recognizing  the  importance  of  haviug  a  means  of 
pnhliKhing  nonofficially  and  promptly  the  results  of  agricultural  investigation, 
and  appreciating  the  value  of  ''Agricultural  Science''  to  all  intorests  in  that  iield, 
desires  to  commend  that  Journal  to  the  cordial  support  of  all  mem  hers  of  the 
Asso<-iatton  and  to  the  public  generally. 

Mr.  Harris.  I  wouhl  like  to  say  that  the  great  delay  in  sending  out 
card  indexes  iirepared  by  the  OMce  of  Experiment  Stations  has  been  on 
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account  of  difficulty  iu  getting  the  cards  print**].  This  difficulty  I 
l»elicve  is  alxiut  to  be  surmounted,  and  I  expect  in  the  very  iiejir  future 
to  send  the  cards  out  quite  rapidly.  As  soon  as  we  receive  the  first 
bat<;h  from  the  Government  Printing  Office  I  exi>ect  to  issue  a  circular 
in  regard  to  the  sale  of  the  cards. 

Mr.  Cavitt,  secretary  of  the  board  of  trustees  of  the  Texas  Agricul- 
tural and  Mechanical  College,  on  l>elialf  of  that  institution  extended  to 
tlie  Association  an  invitation  to  hold  their  next  meeting  in  Texa>s. 

Mr.  Miller,  of  the  Maryland  station,  presented  the  regrets  of  Presi- 
dent Silvester,  saying  l^hat  he  hml  ex[>ected  to  come  up  to  the  last 
moment,  when  he  found  it  impossible. 

Mr.  Alvord  stated  that  several  communications  of  like  nature  had 
been  received  by  rhe  executive  committee  from  President  Northrop,  of 
Minnesotii,  President  Stockbridge,  of  North  Dakota,  and  President 
Wallvcr,  of  the  Massachusetts  Institute  of  Technology. 

Jt  was  then  moved  that  the  meeting  adjourn  sine  die. 

Mr.  Alvord  said  that  before  putting  the  motion  for  adjournment  lie 
wished  to  express  his  gratification  at  the  attendance  and  the  work 
accomplished  by  this  convention.  It  was  the  most  successful  in  the 
history  of  the  Association. 

The  motion  being  put,  the  Association  adjourned  sine  die. 


AP»3?ENDIX. 


MINUTES  OF  THE  SECTIONS. 
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THE  SECTION  ON  AGRICULTURE  AND  CHEMISTRY. 

The  section  on  agriculture  and  chemistry  held  four  sessions,  as  fol- 
lows: At  Tulane  University,  7:45  p.  m.,  November  15;  10:30  a.  ra., 
November  IC,  and  8:30  a.  m.,  November  17;  and  at  St.  Charles  Hotel, 
6  p.  m.,  November  17. 

Tlie  first  three  sessions  were  presided  over  by  Chairman  Inj^ersoll 
and  the  hist  one  by  Chairman-elect  Henry.  There  were  seventy  per- 
sons i)resent  at  the  second  session,  sixty  at  the  third,  and  fifteen  at  the 
fourth. 

On  motion,  Mr.  Curtis  of  Texas,  Mr.  Gulley  of  Arizona,  and  Mr. 
Cooke  of  Vermont  were  appointed  a  committee  of  three  to  take  charge 
of  the  program  during  the  meriting. 

On  motion  of  Mr.  Cooke,  of  Vermont,  the  section  on  chemistry  was 
invited  to  meet  with  the  section  on  agriculture. 

On  motion,  Mr.  Quick  of  Colorado,  Mr.  Thome  of  Ohio,  Mr.  George- 
son  of  Kansas,  Mr.  Vanderfordof  Tennessee,  and  Mr.  Roberts  of  New 
York  were  appointed  a  committee  to  rei>ort  nominations  for  chairman, 
vice-chairman,  and  secretary. 

The  committee  reported  as  follows:  Mr.  Henry,  of  Wisconsin,  chair- 
man; Mr.  Stnbbs,  of  Louisiana,  vice  chairman;  and  Mr.  Latta,  of 
Indiana,  secretary.  , 

The  report  w  as  accepted  and  referred  to  the  general  association  for 
confirmation. 

The  following  papers  were  read  "before  the  section: 

Grass  gardens — methods  and  purposes.    By  W.  M.  Hays. 

Advances  in  farmer  education.    By  W.  M.  Hays. 

What  should  the  professor  of  agriculture  teach  ?    By  G.  E.  Morrow. 

What  should  the  professor  of  agriculture  teach  f    By  P.  M.  Harwood. 

Grasses  for  the  semi  arid  region.     By  C.  C.  Georgeson. 

The  field  of  bulletins,  present  and  x>rosx)ective.    By  C.  L.  Ingeisoll. 

The  physical  tests  of  soils.    By  R.  H.  Loughridge. 

The  establishment  of  official  methods  of  experimentation.  By  F.  A. 
Gulley. 

On  motion  of  Mr.  Scovell,  of  Kentucky,  the  paper  by  Mr.  Lough- 
ridge was  referred  to  the  Association  of  Official  Chemists  for  a  com- 
parison of  the  methods  therein  discussed. 

On  motion,  it  was  decided  that  persons  having  papers  prepared,  but 

who  were  unable  to  present  them  on  account  of  the   lack  of  time, 

should  hand  them  to  the  secretary  for  transmission  to  the  committee 

pu  pubUcation. 
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Tlic  following  papers  were  thus  receivc«l  and  referred: 
What  is  the  live  weight  of  an  animal f    By  II.  J.  Patterson. 
Stock-breeding  at  experiment  stations.    By  W.  H.  Brewer. 
Methods  of  irrigation.     By  L.  G.  Carpenter. 
The  press  bulletin.    By  0.  E.  Thome. 
Fiber  i)roduction.    By  Charles  R.  Dodge. 

Grass  Gardens — Methods  and  Purposes. 

By  W.  M.  Hays,  of  Xorih  Dakota, 

The  pnrposos  of  gross  gardens  on  oxpvriniciit  farms  may  bo  iinmccl  niulcr  several 
beads: 

(1)  The  teacher  who  has  students  interested  in  agriculture,  and  can  have  their 
attention  while  grasses  are  growing  and  fruiting,  needs  small  plots  of  all  the  eco- 
nomic grasses,  clovers,  and  other  forage  plants,  wliero  ho  can  require  each  student  to 
make  himself  familiar  with  their  ecouoniic  and  botanical  characterH.  Not  a  little  of 
the  much  needed  concrete  teaching  of  practical  things  can  be  accomplished  along 
this  line  by  the  energetic  teacher.  Such  work  as  requiring  each  student  to  keep 
notes  on  one  or  more  plats  of  grasses  or  clovers  during  one  or  more  seasons  would  be 
of  use  to  the  boy  when  ho  becomes  a  farmer.  The  student  who  learns  to  compare 
the  yields,  time  of  ripening,  fighting  proclivities,  metho<1s  of  seeding,  and  other 
economic  features  of  the  most  useful  grasses  of  his  State,  by  observing  thAm  in 
adjacent  plots  and  especially  by  systematically  recording  notes  on  them,  has  a  most 
useful  fund  of  information.  It  is  a  kind  of  training  almost  as  hard  to  get  by  means 
of  lectures  and  text  books  alone  as  it  would  be  to  become  a  chemist  without  labora. 
tory  practice.  A  student  thus  trained  is  able  to  treat  field  conditions  on  the  farm 
from  the  standpoint  of  technical  knowledge.  At  the  north  there  is  a  serious  obstaclo 
presented  to  the  above  plan.  The  plants  in  question  nearly  all  flower  and  mature 
while  the  students  are  away  from  the  colleges  during  the  summer  vacation.  Stu- 
dents should  all  be  expected  to  preserve  botanical  specimens  of  all  economic  forage 
plants  suited  to  their  State  and  garden  plots  will  greatly  assist  them. 

(2)  Whoever  carries  that  part  of  the  teaching  which  relates  to  the  cultivation  of 
crops,  their  rotation,  management  and  thus  keeping  up  the  fertility  of  the  fields 
needs  to  have  charge  of  and  require  himself  to  keep  notes  on  plats  of  forage  crops. 
The  teacher  of  general  agriculture  in  those  Western  States  whore  mixed  farming  is 
practiced  and  much  live  stock  is  kept  especially  needs  to  keep  himself  posted  along 
this  line.  The  teacher  who  will  do  this  work  and  by  traveling,  inquiring,  answer- 
ing questions  and  in  every  possible  way  try  to  become  expert  in  the  management  of 
pasture  and  meadow  crops,  will  be  able  to  make  himself  as  well  appreciated  as  the 
professor  who,  by  b»icoming  an  expert  in  live  stock,  gains  the  confidence  of  the  stock- 
raisers. 

(3)  The  grass  gai'den  furnishes  the  place  and  methods  for  testing  foreign  cr  new 
varieties  of  annual  and  poiviinial  forage  crops  in  a  less  expensive  way  than  would  be 
possible  in  field  plats,  l^omising  things  alone  need  be  taken  to  the  field  to  give 
them  actual  trial  in  the  economy  of  the  farm,  or  distributed  to  farmers  and  others 
who  will  cooperate. 

(4)  Preliminary  tests  of  grass  mixtures  can  be  carried  on  in  comi>aratively  small 
plats.  These  can  be  planted  in  duplicate  and  thus  tested  under  the  different  condi- 
tions furnished  by  sowing  at  different  times  in  the  seiison,  in  different  seasons,  on 
different  soils,  on  lands  differently  prepared,  sowing  with  or  without  anotlier  crop, 
covering  the  seed  in  diffcri^nt  ways,  with  and  without  top  dressing.  Under  all  these 
conditions  the  power  of  each  perennial  variety  can  be  studied  as  to  its  length  of  life, 
its  power  to  hold  its  own  in  competition  with  all  others,  the  .amount  of  and  propor- 
tion of  forage  produced  by  each  plant  in  the  various  couditionSj  awd  i^*  the  virions 
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iiiixtiiros.  The  lessons  the  careful  cxperiiiiontcr  will  p^ather  while  systcniaticnlly 
keeping  notes  of  a  series  of  plots  are  without  number.  He  may  get  many  weights  of 
prodacts  which  will  give  him  a  basis  for  formal  reports,  and  he  will  learn  the  general 
facts  and  laws  govemiug  rational  practice  in  the  region  for  which  he  labors.  The 
most  snccessfol  plans  can  be  extended  to  field  and  cooperative  tests  or  possibly  recom- 
mended for  trial  by  farmers. 

(5)  Probably  the  most  important  work  to  be  carried  on  in  the  grass  garden  is  that 
of  the  improvement  of  the  standard  grasses  and  clovers  which  are  of  such  immense 
importance  in  our  agriculture.  No  one  thinks  strange  that  pansy  fanciers  and  prop- 
agators go  to  the  trouble  to  improve  pansies  that  they  may  have  rich  and  novel 
combinations  of  colors.  But  who  has  even  carefully  studied  out  the  variation  in 
the  plants  of  timothy  or  red  clover  or  other  varieties  upon  which  so  many  of  oar 
people  depend  for  sustenance  and  means  of  obtaining  the  enjoyments  of  life.  Who 
can  tell  us  as  to  whether  material  improvements  can  easily  be  obtained  by  simply 
selecting  the  best  plants  of  timothy  for  a  number  of  generations.  Who  among  us 
is  reaUy  reaping  for  the  farmers  the  fruits  of  the  seed  sown  and  the  harvests  of  fame 
made  possible  by  the  great  work  of  Charles  Darwin.  He  showed  us  how  by  crossing 
plants  carrying  distinct  blood  lines  yet  close  enough  to  unite  that  we  could  increase 
productiveness  and  by  selecting  desirable  variations  we  can  secure  sorts  which  bet- 
ter suit  our  needs.  We  are  not  keeping  apace  with  our  horticultural  brethren  who 
are  cross-fertilizing  apples,  grapes,  strawberries,  and  many  other  classes  of  plants. 

A  few  other  facts  as  to  methods  of  work  in  the  grass  garden  may  be  classed  as 
follows : 

(1)  The  size  of  plats  to  lay  out  for  varieties  must  be  determined  by  the  purpose 
in  mind.  Plats  1  or  2  yards  square  with  alleyways  2  to  3  feet  wide  are  suited  to  the 
purpose  of  the  botanical  study  of  species,  and  on  these  small  plats  many  practical 
questions  as  of  annual  or  perennial  habit,  ability  to  withstand  the  encroaohment  of 
neighborly  species,  or  the  time  of  season  when  the  main  growth  of  pasturage  is 
produced.  Plats  20  by  20  or  20  by  40  feet,  in  which  1  or  2  square  rods  can  be  har- 
vested withoat  taking  the  border,  is  a  good  size  to  study  yields,  as  weights  can 
then  be  at  once  taken  on  portable  scales.  All  plats  for  this  purpose  must  have  dupli- 
cates, the  number  depending  upon  the  uniformity  of  the  land,  care  in  producing  and 
planting  the  seed,  etc.  Plats  of  this  size  will  also  do  for  experiments  in  compariug 
grass  mixtares,  though  larger  ones  for  all  but  preliminary  trials Isire  advisable.  Per- 
ennial plants  should  be  so  distributed  in  the  plots  that  those  nearly  alike  are  not  on 
adjacent  plats,  as  mixing  will  thus  be  a  less  vexatious  matter.  Planting  In  close 
TOWS  instead  of  broadcast  is  conducive  to  economy,  ease  of  weeding,  and  ease  of 
keeping  from  mixture  of  kinds  where  not  desired,  'lliis  plan  is  sometimes  objec- 
tionable, as  it  gives  the  plants  unusual  conditions. 

(2)  Where  sown  in  drills  small  plats  can  be  weeded  as  long  as  is  needed  the  first 
season.  Where  sown  broadcast  all  but  very  rank  growers  can  be  insured  a  better 
chance  than  they  would  have  in  field  prastice  by  mowing  the  weeds  occasionally  at 
a  height  of  about  3  or  4  inches.  For  some  purposes  it  is  wise  to  sow  the  plats  to 
wheat  or  other  grain  and  then  seed  the  grass  before  or  after  the  last  harrowing,  or 
in  early  spring  with  winter  grain,  as  is  the  custom  in  field  practice.  Some  stubble, 
aftermath^  or  even  weeds,  is  ofttimes  a  good  winter  snow  gatherer  and  protection. 

(3)  A  complete  history  should  be  kept  of  the  plat.  Source  and  quality  of  seed, 
previous  treatment,  preparation  and  character  of  soil,  time  and  niauner  of  planting 
and  amount  of  seed,  time  of  coming  up  and  fullness  of  stand,  and  fav<»rable  or  un- 
favorable weather,  are  all  parts  of  the  plat  history  to  be  recorded  the  fii-st  month  or 
two.  Changes  in  stand  of  plants  and  their  cause  of  decrease,  development  as  ob- 
served at  stated  times,  time  of  flowering  and  seeding,  when  large  enough  for  pasture 
in  spring,  whether  annual  or  perenuial,  time  harvested,  green  weight  and  dry  weight 
per  acre,  time  aftermath  is  ready  for  pasture,  relative  amount  of  fall  posture,  time 
it  8uccnni1»a  to  firosts  m  compared  with  some  standard  as  red  clover,  etc.,  etc.    I  have 
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kept  graM  plat  records  by  giving  to  each  plat  one  or  Di«Te  pagen  in  a  note  book  and 
write  into  this  the  notes  as  made  in  the  field.  The  facts  are  then  all  in  chronologi- 
cal order  when  the  plot  has  run  its  cour«e,  or  at  any  time  they  are  needed  for  study 
or  report.  Having  the  previous  history  before  the  eye  at  the  time  of  making  addi- 
tional notes  is  a  help.  Note  books  of  tinted  paper  are  less  severe  ou  the  eyes  for 
taking  notes  in  the  snn. 

(4)  The  first  thing  to  be  done  in  taking  hold  of  a  variety  to  improve  it  is  to  stndy 
the  plant's  method  of  reproduction,  as  to  whether  close  fertilized,  its  variation  in 
such  economic  features  as  size,  earliness,  yield  of  seed,  ability  to  spread  rapidly  by 
stooling,  if  a  grass,  as  to  whether  long  or  short  lived  in  those  like  clover,  which  are 
little  better  than  biennial  in  habit.  I  have  a  variety  of  timothy  started  with  which 
I  am  much  pleased,  both  because  it  promises  to  be  good  foundation  stock  upon  which 
to  work  by  means  of  selection  in  the  production  of  larger  yielding  yarieties,  and 
because  the  distinguishing  mark  found  in  the  sport  I  started  with  seems  easy  to 
perpetuate  and  fix  as  a  permanent  variety  mark.  The  spikes  are  branched,  having 
on  either  of  two  sides  several  spikelets  which  stand  out  one-quarter  inch  or  more, 
being  that  much  longer  than  the  other  spikelets.  I  have  also  white  Howere^l  7Vt- 
folium  pretense  raised  from  the  white  sports  often  seen  in  fields  of  red  clover  which 
promises  to  serve  as  an  excellent  foundation  stock  from  which  to  develop  vaHelMs 
of  clover  by  selecting  for  Intrinsic  qualities,  at  the  same  time  making  the  unnmHl 
color  a  distinguishing  mark.  In  the  case  of  clover  cross  fertilization  and  selection 
can  be  taken  advantage  of  as  well  as  improvement  by  selection  alone.  Timothy 
flowers  are  rather  small  for  the  patience  of  the  ordinary  man  to  try  to  cross  them 
artificially,  though  not  impossible. 

Advances  in  Agricultural  Education. 

By  W.  M.  Hats,  qf  North  Dakota. 

The  country  district  school  furnishes  the  bulk  of  the  school  education  of  the  rural 
youth.  By  attending  for  a  year,  more  or  less,  at  our  excellent  city  high  schools, 
academies,  colleges,  and  universities  many  of  those  who  continue  to  reside  on  farms 
receive  further  school  education  and  culture  and  gain  many  technical  fact«  useful  in 
their  lives  and  business.  Our  whole  systems  of  secondary  and  higher  institutions 
of  learning  are  in  fact  doing  an  immense  work  in  educating  farmers  as  well  as  othex 
classes.  The  influence  of  the  literature  of  books  and  periodicals  and  of  public 
speaking  and  of  private  discussion  are  wonderful  factors  in  moving  forward  the 
powerful  mind  forces  of  our  agricultural  people. 

Technical  farmer  education  took  on  form  in  periodicals  and  in  speech  making  and 
with  the  land  grant  of  1862  in  schools.  These  journals  have  grown  into  hundreds 
of  general  and  class  papers,  with  the  fifty  experiment  stations  making  copy  for 
them.  They  have  also  a  constituency  of  agricultural  specialists,  who  supply  a 
never-ending  stream  of  useful  facts.  We  may  have  too  many  papers;  but,  as  with 
cattle,  when  there  is  a  surplus  it  is  the  scrubs  which  must  go,  even  if  by  means  of 
score  card  and  record  the  farmers  must  find  means  of  making  a  division.  We  need 
more  editors  and  more  publishers  who  have  an  agricultural  college  education.  All 
here  have  little  need  of  a  recit-al  of  the  way  most  agricultural  colleges  started  with 
their  course  of  study  more  scientific  than  was  found  in  literary  colleges,  and  with  a 
minor  amount  of  agricultural  subject-matter.  The  science  was  generally  well 
taught  and  was  pppular  with  the  students  in  these  colleges.  Most  of  the  men  who 
tauglit  agriculture  had  never  learned  the  business  of  teaching  in  these  lines,  and 
whether  they  were  scientists  merely,  simple  practical  men  of  farm  affairs,  or  even  in 
some  cases  where  they  had  good  qualificatious,  as  things  then  were,  in  both  science 
and  practice,  they  pretty  generally  found  a  great  load  to  carry,  or  even  could  not 
see  far  enough  to  find  the  load  that  should  be  carried.  In  too  many  cases  students 
found  that  agricultural  subjects  were  not  taught  in  a  manner  to  fully  satisfy  them. 
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The  agricnltnTal  technique  in  these  early  attempts  was  often  left  to  one  man,  as 
much  through  his  fault  as  that  of  the  teacher  of  mathematics,  who  may  have  had  a 
needed  assistant.  The  poor  professor  of  agriculture  struggle<l  on,  carrying  instruc- 
tion in  live  stocky  dairying,  soils,  crops,  horticulture,  forestry,  veterinary,  and  if 
reaDy  unlucky  he  consented  to  take  botany  and  entomology  also.  The  man  who 
triee  to  carry  even  a  few  of  the  most  allied  of  these  lines  has  not  the  highest  success 
in  really  educating  his  students.  The  plan  being  carried  out  by  the  Wisconsin, 
Michigan,  and  other  schools,  where  there  is  a  specialist  in  each  of  the  several 
divisions,  of  what  the  professor  of  agriculture  was  formerly  expected  to  teach,  seems 
wise  and  brings  results  when  practiced  in  school  work  and  in  station  work  as  well. 

These  colleges  have  been  successful  scientific  institutions  from  the  start,  but  their 
CTolution  into  schools  of  agricultural  technique  and  practice  has  proven  a  longer  and 
mcyre  painful  operation  than  was  dreamed  of  in  the  start.  Some  institutions  are  on 
a  better  basis  than  others,  in  that  they  have  one  or  several  successful  features  worked 
ont  under  their  own  experience,  and  in  their  own  way.  Since  the  experiment  sta- 
tion fund  increased  the  study  of  the  technicalities  of  practical  farm  aifairs,  there 
has  been  a  general  division  of  labor  and  increased  interest,  which  has  resulted  in 
much  experimenting  and  upbuilding  along  the  lines  of  arrangement  of  course  study, 
and  of  the  subject  matter  taught  by  teachers  in  linos  gcuerally  allotted  to  the 
agricultural  department  or  division  in  the  colleges.  There  is  a  strong  disposition 
and  effort  everywhere  to  not  only  thoroughly  prepare  a  lot  of  men  well  equipped  for 
professional  agricultural  men,  but  to  secure  students  who  will  return  to  farms,  and 
to  give  them  a  training  for  their  future  business  that  will  simply  lead  them  on  and 
not  away  from  the  farm.  We  have  no  one  institution  to  which  we  can  point  as  a 
model  for  other  States,  or  even  for  its  own  State.  We  can,  however,  point  to  some 
rather  new  features  in  various  institutions  which  are  apparently  very  valuable  ex- 
periments, often  successful  ones.  We  have  new  arrangements  of  courses  of  study, 
like  the  dairy  schools  of  Wisconsin  are,  in  Minnesota  and  other  States.  Short  win- 
ter or  farmers'  lecture  courses,  the  school  of  agriculture,  as  in  Minnesota  and  Mis- 
souri, and  doubtless  other  rearrangements  more  or  less  supplemental  to  the  original 
straight  four  years'  college  course.  These  experimental  courses  and  schools  have 
grown  up  to  meet  a  demand  coming  from  the  people,  or  a  dire  necessity  on  the  part 
of  the  institution  to  accomplish  something,  and  are  of  far  greater  moment  than  many 
experiments  in  our  stations. 

The  agriculturist's  work,  so  far  as  what  he  shall  teach,  and  how  he  shall  teach  it, 
depends  much  upon  the  class  of  students  he  has,  and  what  they  are  expected  to  do 
with  their  training.  It  is  not  the  main  duty  of  a  college  and  its  professors  of  agri- 
culture in  a  given  State  to  make,  by  encouragement  and  special  instruction,  a  lot  of 
agriculturists,  dairy  teachers'  and  live-stock  instructors  for  the  home  institution  and 
these  of  other  States,  though  that  is  a  very  important  secondary  line.  The  main 
great  duty  from  this  on  of  the  division  of  the  work  his  department  represents  is,  I 
believe,  to  educate  young  men  who  will  farm  and  become  models  for  their  neighbors 
and  teachers  of  others.  Thirty  per  cent  of  those  who  enter  is  enough  to  have  choose 
other  professions  than  farming.  These  colleges  of  necessity  had  to  educate  men  to 
be  teachers  aud  experimenters  during  their  earlier  history,  and  greatly  to  be  hon- 
ored are  these  States  which  have  sent  out  in  other  States  so  many  useful  men.  The 
production  of  these  men  must  be  continued,  but  hardly  as  the  over-topping  object 
of  each  institution.  These  men  \(ho  are  fitted  as  specialists  are  largely  a  means  to 
the  two  ends  of  teaching  and  experimenting,  and  we  must  depend  upon  this  class 
largely  for  the  men  who,  by  experimental  research,  shall  develop  and  broaden  the 
Hciences  of  agricultare. 

The  other  purpose  of  the  college  is  to  give  to  the  would-be  farmers  education  in 
the  fanning  business.  I  realize  that  I  have  taken  radical  ground,  but  the  change 
wrought  in  Minnesota  by  a  school  experiment  hei'uically  tried  there  has  converted 
me  into  this  belief.    Dr.  Porter,  who  helped  start  the  idea  and  movement  there,  has 
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BO  miu'b  fnitli  in  it  that  I  see  he  is  dovclopiti^a  similar  school  iuMissonri.  The  two 
yearn*  school  of  apiculture  course  in  Minnesota,  instead  of  degrading  education,  has 
become  the  pot  of  the  farmers  of  the  State ;  and  the  faculty  and  stndents  of  the  col- 
legiate <lepartment  of  the  university  of  which  it  is  a  part  are  also  proud  of  it.  It  is 
a  school  to  meet  a  certain  purpose,  and  it  fills  the  place  for  the  young  man  who  will 
he  a  farmer  much  as  does  the  high  school,  the  business  college,  or  even  a  law  school 
for  the  general  business  man  or  the  lawyer.  So  the  dairy  course  and  the  farmer's 
winter  course  fulfills  each  its  distinctive  purpose  for  somo  dairymen  and  farmers 
who  want  to  attend  the  school  only  for  a  short  time,  as  does  also  the  college  course 
meet  the  wants  of  the  young  man  who  wants  the  broader  culture  of  a  college  coarse 
before  taking  up  the  management  of  his  farm,  or  the  one  who  wants  to  pursne  the 
professional  work  in  agriculture. 

To  really  carry  out  the  suggestions  above  made,  that  we  come  down  from  oar  high 
porch  and  toach  the  farmer  what  he  wants,  not  a  little  depends  upon  the  several  men 
who  teach  the  division  osually  distinguished  aa  agriculture,  including,  of  course, 
horticulture.  Young  men  who  have  grown  up  into  practical  farmers,  who  keep  iu 
touch  with  the  work  at  home  daring  vacations,  and  who  are  at  the  school  largely  as 
a  business  venture,  count  largely  upon  what  they  get  in  this  division  to  help  them  in 
their  work  when  they  go  back  to  the  farm,  and  many  of  our  former  short^Murse 
students  have  confirmed  the  truthfulness  of  the  above  assertion  by  so  stating  a  few 
years  after  their  return  to  their  business.  There  is  great  inspiration,  too,  to  the 
teacher  who  gets  close  to  these  boys'  lives  aud  purposes  in  the  questions  and  iK>iut- 
ers  they  will  give  in  class  aud  when  working  at  practicums;  also  when  they  return 
after  a  year  or  more  on  the  farm  since  leaving  the  schooL 

We  have  no  one  institution  to  which  we  can  point  as  a  model  for  others  to  follow. 
What  would  be  best  in  one  State  would  hardly  fit  any  other.  But  we  now  have 
ample  examples  of  successfcd  features  of  various  colleges  from  which  any  institution 
not  in  satisfactory  condition  can  select  patterns  with  which  to  add  to  or  reconstruct 
an  almost  model  institution  in  each  State;  and  further  experiments  that  must  result 
when  we  supplement  the  four  years'  course  will  add  more  successful  features  fh>m 
which  each  institution  may  select.  True  wo  have  not  had  enough  men  who  have  had 
successful  experieuce  in  the  various  technical  lines  to  man  so  many  model  institu- 
tions with  model  teachers,  but  these  men  are  rapidly  being  made,  llio  raw  material 
comes  generally  in  full  stature  from  the  farm,  and  are  being  molded  by  special 
courses  and  secondary  courses,  dressed  by  collegiate  and  graduate  couises,  and 
kilu-bumed  to  a  finish  in  the  useful  function  of  assistant  college  and  station  workers. 
Some  of  them  stop  underdone ;  others  come  out  overcooked,  cracked,  or  warped,  but 
there  will  be  suQlcient  of  the  true-rounded  cylindrical-shaped  who  will  fit  together, 
and  through  which  the  clear,  filtered  stream  of  agricultoral  thought  will  run  fh>in 
the  soil  to  the  spring  where  the  farmer  can  drink  from  the  crystal  fountain  of  knowl- 
edge. 

A  review  of  the  present  development  and  difierentiation  is  in  order.  Colleges  like 
that  in  Wisconsin  have  grown  from  the  one-professor  idea  to  a  position  where  a  dozen 
or  more  men  work  iu  as  many  lines  which  apply  to  practical  agriculture.  Theae 
men  leave  to  other  college  or  university  departments  the  general  fields  of  science. 
Kven  the  lines  of  agricultural  chemistry  and  agricultural  physics  are  there  being 
more  or  less  divided  to  separate  men,  and  two  or  more  men  represent  as  many  parts 
of  dairy  manufacturing,  and  as  many  more  dairy  stock.  Close  division  of  labor  all 
along  the  line  is  absolutely  necessary.  These  close  specialists  are  bound  to  make 
their  work  go.  They  will  evolve  text-books,  methods  of  praotioums,  and  other  iudis- 
X>ensable  machinerj'  of  farmers'  educational  work. 

The  several  purposes  now  being  looked  at  in  one  or  all  the  many  colleges  may  be 
classed  under  the  following  heads : 

(1)  The  general  education  of  men,  because  they  are  men. 

(2)  The  advancement  of  sciences  which  underlie  industrial  education.  The  Gov- 
ernment assisted  the  States  to  make  provision  for  these  general  classes  of  work 
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elsewhere.  Agricnltnral  college  lumls  are  nowbore  sufficient  to  carry  oven  agri- 
cnltaral  work  and  that  hi  mechanics,  which  rightfully  belong  to  those  institutions. 
If  \^e  can  get  talent  to  profitably  use  the  funds  to  help  people,  part  of  whom  will 
return  to  their  industries,  there  is  where  most  of  the  money  belongs.  Much,  how- 
ever, has  been  done  along  these  wider  lines  of  education. 

(3)  Technical  science,  the  object  of  which  is  to  amass  facts  and  develop  appliances 
and  men  who  shall  work  along  industrial  lines,  I  place  in  this  class. 

(4)  In  the  fourth  class  I  place  special  schools,  as  of  dairying,  practical  mechanics, 
veterinary,  domestic  economy,  etc. 

(5)  In  the  fifth  class  I  place  the  schools  of  agriculture  a^d  short  courses,  which  are 
adapted  to  the  wants  of  the  young  men  and  young  women  who  want  an  education  of 
the  high  school,  academy,  or  business  college  grado  before  settling  down  on  the 
farm.  These  last-named  schools  fit  most  of  our  business  men  for  life,  as  do  the 
schools  of  medicine  prepare  doctors;  and  schools  for  farming,  not  necessarily  schools 
for  professors,  will  likewise  fit  our  farmers  to  keep  up  with  the  agricultural  proces- 
sion of  their  generation,  and  it  is  uearing  the  two-minute  gait. 

(6)  Li  the  sixth  class  I  place  farmers'  institute  and  allied  work  as  a  most  valuable 
part  of  the  college.  Here  facts  can  bo  given  the  farmer  interested  in  the  broader, 
more  complete  work  of  the  school  courses. 

(7)  Possibly  some  organized  attempt  would  attach  rural  district  schools  in  some 
way  to  schools  of  agricultnre.  This  might  allow  of  some  agricultural  lessons  to  be 
taught  in  country  schools,  and  some  stimulus  to  make  the  country  school  prominent 
as  a  stepping  stone  or  leading  string  into  these  agricultural  schools  of  a  secondary 
grade. 

If  we  fill  up  our  schools  of  a  secondary  class  and  there  present  a  course  of  study 
of  which  the  returning  farm  boy  will  speak  in  the  highest  terras  to  his  neighbor 
youths,  we  will  find  plenty  of  students  interested'in  getting  on  a  better  basis  before 
settling  down  at  farming.  You  might  even  get  so  many  of  these  short-course  gradu- 
ate students  that  those  who  would  continue  in  the  college  course,  plus  those  who 
snow  enter  from  high  schools,  would  far  outnumber  your  present  number  of  college 
students  and  graduate  students.  You  thus  increase  the  popularity  of  the  college 
course  and  besides  do  the  work  that  farmers  would  now  at  once  demand  you 
iDust  do  if  they  thought  you  could  do  it.  That  boys  can  be  taught  much  of  how  to 
live  in  a  two-year  course,  as  well  as  much  technical  knowledge,  I  have  seen  as  clearly 
demonstrated  in  the  case  of  students  in  Minnesota  as  I  have  learned  that  many  col- 
leges lead  from  the  farm. 

INTRODUCING  NEW  FEATUIIES. 

So  far  as  the  immediate  school  education  of  the  to-be  farmers  was  concerned,  our 
colleges  of  necessity  began  at  the  wrong  end.  They  did  not  well  know  what  was 
wanted.  The  farmers  generally  agreed  that  schools  as  thorough  as  any  needed  by 
professional  men  must  be  supplied  to  farmers'  sons,  who  of  all  men  need  and  are 
worthy  of  a  knowledge  of  many  things.  The  school  men  who  had  charge  of  affairs 
naturally  were  ambltiotis  to  have  high  collegiate  courses  of  study.  In  getting 
ready  teachers  and  experimenters  and  in  developing  the  science  and  education,  they 
have  done  wonders.  Several  have  made  an  especial  effort  to  get  as  many  men  in 
ether  stations  as  possible,  not  always  regarding  quality  as  much  as  should  have 
been  done.  It  strikes  me  forcibly  that  we  now  have  reached  the  point  where  a 
strong  push  can  be  made  to  turn  part  of  these  developed  forces  into  channels  which 
will  bring  hundreds  of  thousands  of  the  future  farmers  into  the  popular  systems  of 
instruction  in  schools  of  agriculture. 

The  force  of  inertia,  where  conditions  exist  which  seem  stable,  is  the  greatest 

obstacle.    Votes  and  personal  work  of  farmers  have  been  tried  successfully  in  some 

StAtes,  ■  Should  Prof.  Henry,  here,  get  into  position  to  show  and  tell  through  the 

papers  that  he  has  1,000  students  in  his  short  courses  and  that  he  had  been  asked  by 
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tbc  State  to  pnt  np  move  bniUlings  to  accommodate  more  Bons  of  the  constituents  of 
the  State  legislators,  the  farmers  in  other  States  would  find  it  ont  and  would  see 
that  similar  plans  were  followed  in  their  own  institutions.  Tht-s  more  natural  way 
will  be  for  the  people  in  authority  to  master  the  new  ways  of  doing  things  in  the 
various  institutions  and  adopt  as  rapidly  as  things  adaptiMl  to  their  several  States 
prove  themselves  of  merit,  or  even  really  promising.  Every  college  ought  to  be  try- 
ing one  or  more  of  these  experiments,  and  we  would  soon  solve  tlie  great  problem  of 
how  to  have  farmers  who  are  educated  in  their  business. 

The  things  needed  to  make  these  ventures  successful  are  faith,  plans,  courage, 
money,  equipment,  and  men.  Most  of  our  colleges  need  double  or  treble  their  present 
income  to  make  their  work  successful.  Beet-sugar  factories  are  not  successful  on  a 
small  scale.  They  must  have  a  capital  of  $200,000,  so  that  all  parts  can  be  built  up 
in  the  most  approved  and  best  way.  A  few  professoi-s  with  a  small  equipment  c^in 
not  satisfy  students,  unless  finality  makes  up  for  quantity.  I  once  had  a  pet  idea 
that  a  number  of  agricultural  schools  in  each  Stute  would  bo  far  better  than  one 
college,  but  experience  teaches  that  a  large  equipment  is  necessary. 

Wisconsin  and  Minnesota  stand  very  low  in  the  record  of  the  number  of  station 
workers  and  teachers  they  have  turned  out.  But  if  you  want  to  see  the  kind  of  men 
farmers  want  our  colleges  to  turn  out,  go  to  Mower  or  Renville  counties,  in  Minnesota, 
and  iind  some  of  the  graduates  of  the  school  of  agriculture.  If  you  want  to  see  the 
kind  of  butter  and  cheese  makers  the  farmers  want  produced  to  manufacture  their 
dairy  goods,  go  into  many  factories  in  Wisconsin  and  tind  men  who  have  been  at 
Madison.  You  will  be  able  to  find  in  the  homes  of  this  same  class  of  farmers  model 
wives,  educated  in  the  domestic-economy  schools  of  agricultural  colleges.  What 
other  class  of  institutions  can  or  will  take  up  the  development  of  farm  women's 
technical  education,  as  well  as  domestic  science  for  all  classes  of  women?  Science 
has  been  more  tardy  in  helping  agriculture  than  any  other  great  industry,  and  even 
yet  more  tardy  in  helping  woman  in  her  work. 

Minnesota's  educational  system. 

As  there  is  no  representative  here  of  the  School  of  Agriculture  in  Minnesota,  I  have 
been  requested  to  make  a  statement  of  its  plan.  The  agricultural  college  is  a  part 
of  the  university.  While  the  universi  ty  was  struggling  along  during  the  earl  ier  part 
of  its  history,  there  was  little  demand  for  the  college  course  in  agriculture.  The 
wheel  horses  at  the  head  in  its  management  lost  faith  in  the  possibilities  of  agricul- 
tural education,  and  as  every  dollar  told  in  other  lines  there  was  for  a  time  a  tend- 
ency to  let  the  work  sleep  and  not  even  have  the  one  professor  of  agriculture. 
Pressure  from  without  and  a  constant  demand  for  separation  caused  the  authorities 
to  hunt  for  something  practical  to  do.  Prof.  Porter  was  called  to  the  institution 
and  started  a  summer  school  of  i>ractice,  but  wanted  something  better.  State  Supt. 
Kerle,  ex  officio  a  member  of  the  board  of  regents,  was  sent  on  a  tour  of  inspection  to 
the  most  successful  colleges  and  university  departments.  Some  things  were  learned 
at  Guelph,  Canada,  as  well  as  at  other  schools. 

The  farm  in  the  city  by  the  university  had  become  very  valuable  real  a*«t^te  and 
was  sold.  A  better  farm  3  miles  out  and  some  good  buildings  were  the  returns  from 
the  sale  of  the  first  farm.  On  this  farm  the  station  corps  was  located,  and  a  school 
of  agriculture  was  started  the  same  year,  providing  for  a  coui^se  of  two  winters  of 
six  months  each.  This  was  afterwards  extended  to  three  winters  of  six  months 
each.  The  fann  boy  can  do  but  little  in  Minnesota  during  the  long,  cold  winter, 
and  he  can  go  there  Jis  cheaply  as  he  can  attend  the  local  high  school  or  go  in 
society  at  home.  Forty-five  students  were  enrolled  tho  first  year.  The  next  year 
we  had  75  students,  as  I  rcnunnber,  and  agriculture,  horticulture,  veterinary,  dairy- 
ing, live  stock,  and  carpentry  formed  a  large  part  of  the  instruction.  The  school, 
now  in  it«  fifth  winter,  will  register  considerably  over  100,  and  would  have  been 
much  larger  if  the  employment  of  a  greater  number  of  teachers  had  made  the  instruc> 
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tion  better  along  tcclniical  linos,  more  prr.ctienms  providocl,  and  other  improvements 
enrlier  made.  This  school  has  now  settled  down  to  the  ))lan  of  almut  one-half  the 
Btadents*  time  being  occupied  with  common  and  high  school  studies  and  the  other 
half  the  lines  name<l  above.  Where  a  student  is  well  up  in  general  studies,  he 
devotes  his  whole  time  to  technical  subjects  and  sooner  completed  the  course. 
Great  credit  is  due  the  principal,  Mr.  Peudergast,  and  his  assistants,  professional 
high-school  teachers,  who  have  taught  the  general  studies  and,  living  with  the  stu- 
f1ent«  in  the  dormitory,  fostered  the  school  and  farm  spirit,  the  spirit  to  make  the 
Rcliool  prepare  for  the  farm  life  and  work. 

These  young  men  are  enthusiasts  ovir  the  school.  Most  of  them  do  not  expect  to 
go  to  the  university,  and,  though  bright,  are  boys  most  of  whom  would  not  be  led 
through  the  usual  high-school  channels  to  ;;-et  into  the  university  or  other  college 
courses.  They  are  mainly  boys  who  have  fully  decided  to  make  farming  their  busi- 
nem.  Haifa  dozen  of  the  fifty  or  sixty  students  who  have  finished  this  course  have 
eiitere<l  the  college  course,  to  which  thej'  are  barely  i)rej)ared  to  enter  upon  gradua- 
tion from  the  school.  Probably  all  but  one  of  this  number  will  hold  to  agriculture. 
All  the  other  graduates,  with  possibly  a  few  exceptions,  have  gone  back  tc  the  farm 
or  into  an  allied  branch  of  farui  business,  as  creamery  management,  nursery  mauage- 
mont,  etc.  The  greater  number  of  students  who  entered  the  school  and  took  one 
winter's  work,  more  or  less,  selecting  out  a  lecture  course,  with  possibly  one  or  more 
other  studies,  have  practically  all  returned  to  the  farm.  Of  the  agi'icultural  college 
students,  one  is  a  junior,  two  arc  sophomores,  and  three  are  freslnneu.  They  ent«'r 
the  freshmen  university  classes  with  somewhat  less  training  than  do  the  high-school 
f^.iduatcs  from  Minnesota's  excellent  high  schools,  but  with  a  prestige  ol  practical 
ai'quirement  and  industrial  importance  that  makes  of  them  peeis  of  their  literary 
and  scientifie  fellow  students.  These  young  men  tell  me  that  they  are  consistently 
simX  respectfully  treat<*d  by  all  students.  These  men  arc  all  taking  the  agricultural, 
though  others  now  in  the  schocd  are  expecting  to  enter  the  excellent  mechanical  col- 
lege of  which  my  friend  here.  Prof.  Hall,  is  dean.  They  can  enter  any  university  four 
years*  course  from  the  school  of  agriculture. 

The  entire  instruction  of  the  students  in  the  school  is  provided  at  the  experiment 
farm,  part  by  general  teachers  employed  for  that  purpose  alone  and  the  t<'chnical 
part  by  the  experiment  station  workers.  The  students  in  the  four  years*  college 
nourjse  have  all  their  general  science,  literature,  etc.,  in  the  citj'  in  the  regular  uni- 
versity classes.  Four  terms,  when  they  can  best  leave  the  regular  classes,  they 
move  out  to  the  experiment  farm  and  spend  their  whole  time  receiving  technical  in- 
struction from  the  experiment  station  workers.  These  college  students,  having  gone 
through  the  school,  have  a  great  interest  and  pride  in  doing  it  every  possible  service 
and  help  to  keep  up  the  farm  spirit.  The  policy  of  the  teachers  on  the  farin  has  not 
been  to  make  any  siiecial  eifort  to  induce  graduates  of  the  school  to  take  the  college 
course.  Occasionally  a  young  man  who  seemed  especially  fitted  to  x>rofessioual 
work  was  advised  to  take  the  advanced  course  with  that  in  view. 

ADVANTAOKS   SKCUHKD. 

Several  things  have  been  accomplished  in  Minnesota.  First  and  best,  expert 
farmers,  horticulturists  and  dairy  workers  are  put  out  as  leaven  in  the  State.  Second, 
the  fanners  are  interested,  aroused  and  desirous,  and  more  hopeful  for  more  farm 
school  education.  Third,  the  institution  hiis  gotten  into  good  repute,  entirely  revo- 
lutionizing public  sentiment,  and  surely  can  secure  money  more  freely.  All  this  was 
helped  by  Supt.  Gregg's  farmers'  institute.  Fourth,  the  whole  iiistituti(m  is  alive 
to  making  agricultural  education  successful.  The  school  of  agriculture  has  brought 
the  course  in  agriculture  right  down  where  the  farmer  boys  can  enter  even  from  fron- 
tier counties,  where  school  facilities  have  been  meager.  It  has  enabled  the  col- 
lege to  raise  thecollegiate  standard  for  entrance,  thus  bri<lgingover  the  gap  betw<'en 
country  schools  to  even  a  higher  point  than  can  be  reached  in  the  colleges  in  the 
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older  States,  where  stadents  come  better  prepared  than  in  the  West  and  South.  It 
thus  makes  it  possible  to  raise  the  standard  of  that  important  course  i^hich  makes 
teachers  and  experimenters. 

Several  classes  of  stadents  are  here  provided  for.  The  man  who  wants  a  winter 
lect  nre  course  can  select  from  the  school  of  agriculture.  Students  who  need  to  imite 
general  school  work  and  technical  instruction  can  take  part  or  all  of  the  school 
course  and  even  continue  and  take  part  or  all  of  the  college  course. 

Those  who  want  to  take  up  professional  work  take  the  school  course  and  then 
tbt)  college  course,  thus  putting  in  six  years,  not  being  able  to  get  through  witli- 
out  beiug  well  prepared,  so  far  as  school  work  can  prepare  a  man  to  teach  or  experi- 
ment. 

Tiue  BuLLBTW.  Prksknt  akd  Pbospectivb. 

Sy  C.  L.  Ikqebsoll,  f^f  NAraAa. 

In  opening  a  discussion  of  this  subject  it  is  done  with  hesitation,  as  I  fear  I  am 
trending  on  ground  that  is  dangerous;  that  some  sensitive  workc-r  upon  some  of  onr 
stations  will  imagine  that  some  well-directed  remark  was  intended  for  him  or  for  bis 
station.  However,  the  present  bulletin  of  the  average  station  may,  to  our  notion, 
be  much  improved  for  the  average  farmer  reader.  We  must  remember  first  of  all 
that  of  each  issue  quite  a  large  number  will  very  likely  read  a  bulletin  for  the  firvt 
time ;  therefore,  as  the  first  proposition,  I  would  have — 

(1)  Simplicity:  Lict  the  whole  description  be  clothed  in  simple  language,  and, 
when  necessary  to  use  a  technical  term,  tiien  in  parenthesis  give  a  very  plain  expla- 
nation for  the  benefit  of  all.  Some  bulletin-writers  seem  to  have  forgotten  after  two 
or  three  are  prepared  that  they  are  progressing  rapidly  by  their  constant  association 
with  and  study  of  experimental  work,  and  that  their  constituents  do  not  from  tbe 
very  necessities  of  the  case  go  nearly  so  fast  in  the  matter  of  improvement  and  edn- 
cation.    This  caution  will  apply  to  nearly  every  person  who  prepares  bulletins. 

(2)  Completeness :  Each  bulletin  should,  in  our  opinion,  be  complete.  Do  not  refer 
in  a  bulletin  to  three  or  four  previous  ones  in  a  set.  These  bulletins  may  fall  into 
the  hands  of  those  who  only  have  the  one  before  them  or  they  may  not  have  pre- 
served the  previous  nuniliers.  If  necessary  to  completeness  then,  explain  iu  as  few 
words  as  possible  the  point  alluded  to,  so  that  the  reader  may  not  turn  away  disap- 
pointed, having  lacked  in  finding  that  which  possibly  gives  a  clew  to  the  correct 
interpretation  of  all  the  rest. 

(3)  Graphic  illustration:  Whenever  possible  it  is  of  great  advantage  to  show  rel- 
ative values,  yields,  etc.,  in  graphic  form,  so  that  at  a  glance  one  may  see  the  gen- 
eral results,  without  searching  through  long  tables  of  figures  The  same  matter 
nmy  be  presented  in  other  forms  in  the  conclusion.  The  value  of  this  arrangement 
can  not  be  overestimated.  Then,  too,  illustrations  in  the  way  of  photo-engravings 
of  matters  of  interest  add  very  much  to  the  accuracy  of  the  information  conveyed, 
as  well  as  beiug  of  more  than  a  passing  interest  to  the  reader. 

(4)  The  conclusion :  By  all  means  have  a  well-digested  conclusion,  with  the  im- 
portant points  and  figures  well  grouped,  so  as  to  make  them  easily  remembered. 
The  busy  man  has  no  time  to  look  into  tbe  detail,  but  he  will  look  over  the  conclu- 
sions you  have  reached  and  agree  or  differ  with  yon  iu  thought  quickly.  It  is  his 
way  of  doing  business.  The  farmer,  who,  weary  with  his  day's  labor,  sits  down  for 
a  half  hour  in  the  evening,  is  in  no  mood  to  take  up  anything  that  needs  mndi 
application ;  he  soon  tires  of  it,  nods,  and  sleeps.  But  the  brisk  and  brief  condu- 
sions  of  an  experiment  in  which  he  has  an  interest  ho  will  read,  and  this  may  aronse 
a  degree  of  interest  sufiScient  to  induce  him  to  lay  away  the  bulletin  for  more  care- 
ful study  and  possibly  for  preservation.  He  may  even  caution  the  family  not  to 
touch  that  bulletin  when  they  look  for  material  with  which  to  start  the  fire.  All 
of  these  things  have  a  bearing.  Let  us  then  spend  time  to  make  a  careful  and  inter* 
esting  digest  of  points  grouped  under  the  heading  ^'  Conclusion.'' 
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PROSPECTIVK. 

Will  the  persons  receiving;  bnllotins  become  educated  so  that  the  standard  may  bo 
raised  soonf  We  believe  uot.  If  we  look  in  advance  a  period  of  ten  years  we  do 
not  belie vo  that  the  average  reader  of  bulletins  will  become  educated  so  that  the 
writer  may  use  technical  terms  in  chemistry,  botany,  horticulture,  physics,  and  geol- 
ogy ad  UHluMf  but  we  must  constantly  be  on  our  guard,  remembering  for  whom  we 
write,  for  whom  we  labor. 

The  temptation  of  the  scientist  is  to  do  something  which  will  give  him  a  name 
and  a  place  in  science,  a  reputation.  It  is  a  laudable  ajnbition  and  we  admire  it; 
but  at  the  same  time  it  does  not  hinder  our  putting  things  in  plain  terms  for  the 
maases.  Reserve  our  technical  papers  and  researches  for  our  associations  for  ad- 
vanceniont  of  science,  for  the  scientiftc  magazines,  and  for  our  brother  scientists 
generally.  There  are  a  few,  however,  who  take  the  other  side  of  the  argument,  and 
say  that,  if  we  make  our  bnlletins  simple  and  plain,  ourselves  and  our  work  will 
be  Judged  accordingly,  but,  if  we  put  out  learned  bulletins,  the  people,  not  under- 
standing the  fall  purport,  will  rise  up  and  say  en  masse :  **  What  a  smart  man  and 
what  a  learned  production!''  Persons  maybe  found  fulfilling  all  the  conditions 
named  and  still  others.    These  illnstrations  will  suffice. 

Of  minor  points  we  suggest  a  few,  by  way  of  emphasis  only.  The  outside  of  the 
bulletin  should  have  printed  upon  it  the  title,  date,  station,  and  all  other  data  nec- 
essary for  one  to  note  at  a  glance  all  the  facts  connected  with  the  issue. 

For  ourselves  we  would  prefer  to  see  the  writer  of  the  bulletin  named  ujwn  the 
outside  and  not  the  director,  president  of  the  college,  or  other  officer  in  charge. 
The  station  staff  can  be  published  on  the  last  leaf  or  inside  the  cover.  Then,  too, 
the  matter  of  numbering  should  be  uniform.  It  has  become  beautifully  diversified 
at  present.  It  seems  to  us  that  if  any  one  thtng  should  come  under  the  purveyance 
of  the  Department  of  Agriculture  it  should  be  the  numbering  and  arranging  of 
these  in  some  uniform  manner  for  future  finding  and  reference,  and  the  year  1893 
would  be  an  excellent  time  in  which  to  begin  the  work.  The  form  has  not  been  uni- 
form in  size  and  shape,  and  the  volumes,  when  bound,  will  present  a  heterogeneous 
collection.  But  these  matters  have  been  urged  upon  us  i>om  time  to  time,  so  that  one 
need  not  go  astray.  The  difficulty  arose  in  the  first  place  from  each  station  starting; 
out  in  its  own  way,  and  then  each  desired  the  others  to  come  to  its  way  of  doing  things. 

The  quality  of  paper  in  many  instances  is  poor,  and  this  detracts  much  from  the 
valne  to  the  recipient.  If  it  is  on  good  paper,  put  up  in  good  form,  and  is  neat  and  at- 
tractive, it  is  liable  to  be  preserved.  If  it  is  sent  out  on  cheap  paper,  is  poorly  printed, 
and  otherwise  like  a  very  cheap  newspaper,  it  will  be  treated  as  all  cheap  circulars 
are  treated;  it  will  go  to  the  waste-paper  basket  with  scarcely  a  passing  notice. 

In  eonolusiou,  let  us  study  carefully  the  problem  of  how  to  present  the  work  of 
the  stations  in  order  to  do  the  most  good.  The  workers  are  as  a  rule  conscientious, 
energetic,  and  are  doing  a  large  amount  of  work  in  the  aggregate,  in  which  65,000,00 J 
of  people  are  interested.  Nearly  one-half  are  directly  interested  as  agriculturiHts, 
stockmen,  horticnltnrists,  and  gardeners,  llie  others  are  indirectly  interested  in 
seeing  the  first  half  prosperous  and  happy. 

Remembering  this  fact,  then,  gentlemen  of  this  Association,  let  us  9trive  earnestly 
to  improve  upon  the  work  of  the  past;  let  1893  be  a  year  of  marked  progress  in  the 
bnlletins  of  our  agricultural  experiment  stations. 

What  Shall  the  Professor  of  Agriculture  Teach  f 

By  P.  M.  Habwood,  ^  Michigan, 

The  position  of  the  professor  of  agriculture  is  unique  and  is  an  extremely  difficult 
one  to  fill.  Not  only  is  he  called  upon  to  perform  the  threefold  duties  of  professor 
of  agricaltnre,  superintendent  of  the  college  farm,  and  agriculturist  of  the  station, 
but  the  ground  he  has  to  cover  in  teaching  is  so  large  and  of  such  diversified  nature 
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that  it  can  be  treated  only  superficially  at  best  and  is  more  properly  the  work  of 
Hoverni  men,  c.'u;h  an  expert  in  bis  owi^  department.  Then,  too,  be  has  to  deal  with 
a  class  of  young  men  who,  as  a  rule,  come  to  the  college  but  poorly  prepared  to  take 
np  tlio  work  and  carry  it  on  successfully.  Indeed,  it  is  extremely  nnfortnnate  that 
a<rri<*u Rural  colleges  are  obliged  to  teach  so  much  that  is  merely  fundamental  in  its 
nature,  much  that  might  be  far  more  economically  obtained  at  home  in  the  common 
and  high  schools;  but,  taking  agricultural  colleges  as  they  are,  some  located  in 
dairying  sectiouH,  some  in  grain,  and  others  in  cotton  growing  States,  some  well- 
ou<lowed  and  equipped,  large,  strong,  independent  institutions,  others  parta  of  uni- 
versities, where  they  are  more  or  less  overshadowed  and  restricted  in  their  influence, 
it  is  hard,  nay,  well-nigh  impossible,  to  say  what  the  professor  of  agriculture  shall 
teach  and  have  it  apply  to  all  cases.  Representing,  as  1  do,  one  of  the  oldest,  largest, 
and  best  equipped  of  the  agricultural  colleges  of  the  country,  it  is,  perhaps,  but 
natural  that  I  should  look  at  this  question  somewhat  in  the  light  of  future  possi- 
bilities, and,  at  all  even  to,  in  the  light  of  an  all-around  agricultural  college. 

What  shall  the  professor  of  agriculture  teach  f  My  answer,  in  one  word,  is  agri- 
culture; in  two  words,  practical  agriculture,  and  never,  under  any  circumstances, 
anything  else.  Specialties  like  dairying,  cotton-growing,  grain-raising,  and  the  like 
will  each  take  precedence  naturally  in  the  localities  where  they  belong.  But  in  a 
college  like  the  one  in  Michigan  no  one  line  will  at  present  take  a  long  lead  over 
another,  but  the  whole  ground  has  to  be  covered,  so  far  as  the  agriculture  of  that 
region  is  concerned.  Already  the  duties  of  the  head  of  the  department  are  those 
mainly  of  an  executive  officer,  whose  duty  is  to  superintend  and  direct  instruction 
**ather  than  to  teach;  also  to  superintend  the  farm  management  and  the  agri- 
cultural experiments  at  the  station.  In  the  matter  of  teaching,  we  first  separate 
the  great  subject  of  agriculture  into  its  two  natural  divisions — vegetable  economy 
and  animal  industry — and  each  of  these  subjects  is  taught  by  an  assistant,  who  is  a 
specialint.  As  the  department  grows,  as  it  is  certainly  destined  to  do,  subdivisions 
of  the  above  will  have  to  take  place  and  other  assistants  wiU  have  to  be  employed, 
and  thus  the  work  done  in  the  department  will  develop  and  improve  in  value  aa 
time  goes  on  and  more  money  becomes  available  for  the  work.  The  ideal  instruction 
towards  which  we  are  all  working,  I  believe,  will  be  given  only  when  there  has  lioen 
a  ]»errect  division  of  labor  and  each  and  every  branch  of  agriculture  is  taught  by 
experts. 

I  have  said  that  the  professor  of  agriculture  should  teach  practical  agriculture. 
I  want  to  emphasize  that.  This  is  a  practical  age.  Education  is  for  the  develop- 
ment of  the  mind.  Agricultural  education  is  for  the  development  of  the  mind  along 
agricultural  liuea.  Our  object  is,  or  should  be,  to  turn  out  practical  farmers,  not 
ill  any  nan-ow  sense,  but  men  with  all  the  advantages  of  trained  minds  and  trained 
hands,  to  fill  honorable  places  in  life  and  withal  to  be  prepared  to  compete  success- 
fully and  creditably  with  others  engaged  in  the  lame  calling. 

The  college  gi^aduate  ought,  with  these  advantages,  to  get  more  out  of  life  and 
above  all  out  of  his  business  than  he  otherwise  would.  If  we  fail  to  turn  ont  such 
men,  wo  fail  in  the  prime  object  for  which  our  agricultural  colleges  were  established 
and  for  the  maintenance  of  which  many  thousands  of  dollars  are  l>eing  spent  annually. 
Science  is  all  very  well,  but  unless  scientific  truths  can  be  taught  and  the  practical 
api»lication  made  clear  so  far  as  turning  out  practical  agriculturists  is  concerned 
they  would  better  not  be  taught  at  all.  No  professor  of  agriculture  is  a  success 
until  he  makes  these  applications  clear  to  his  students.  We  expect  also  in  oar 
agricultural  colleges  that  the  professors  of  botany,  chemistry,  entomology,  jdiysica, 
veterinary  science,  etc.,  will  teach  their  branches  with  an  inclination  toward  agn- 
culture  rather  than  toward  developing  scientists. 

The  agricultural  department  must  be  the  leading  department  in  the  college,  other- 
wise it  will  suffer  by  comparison.  The  sooner  this  idea  is  appreciated  and  this 
policy  adopted  by  those  in  authority  everywhere,  the  better  it  will  be  for  our  agri- 
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ciiltnral  colleges  and  tbe  clearer  will  the  professor  of  agriculture  see  his  way  to  suc- 

CCBS. 

One  of  the  first  things  to  do  in  bnikllng  a  house  is  to  clear  away  the  rubbish.  As 
the  average  student  comes  to  us  from  the  farm  there  is  liable  to  be  some  rubbish  in 
his  mind  that  needs  removing.  Possibly  he  holds  too  roseate  a  view  of  farm  life,  a 
sort  of  **  bed  of  roses"  theory,  such  as  public  speakers  sometimes  deal  out  to  farmers, 
or,  wbat  is  more  likely  in  these  times,  the  possibilities  and  real  advantages  of  farm 
life  is  not  fully  appreciated.  The  "calamity  howler"  has  got  in  his  work;  may  bo 
it  has  been  dinned  into  the  boy's  ears  from  the  cradle  up.  These  extreme  ideas  should 
be  cleared  away  and  in  their  place  the  agricultural  situation  should  be  presented  as 
it  ie;  its  advantages,  its  opportunities,  its  difficulties  candidly  weighed.  Then  go 
ahead  on  that  basis  and  build  up  enthusiasm  and  love  for  the  work  by  teaching  the 
boys  how  to  apply  intelligence  to  labor,  and  see  that  they  do  it. 

It  always  seemed  to  me  that  the  logical  place  to  begin  in  the  teaching  of  agricul- 
ture was  with  the  soil  itself  and  from  that  point  build  up.  Practically,  however,  wo 
are  unable  to  do  this,  in  Michigan  at  least,  for  tbe  re<a8on  mainly  that  our  students 
are  not  sufficiently  well  grounded  in  scientific  knowledge  to  take  up  this  work  to 
best  advantage  in  their  freshman  year.  Therefore  we  give,  as  our  first  instruction 
in  agriculture,  breeds  of  live  stock.  We  study  their  history  and  characteristics.  We 
illustrate  so  far  as  possible  with  living  specimens  and  it  is  the  policy  and  practice 
of  our  college  to  keep  a  large  variety  of  specimeos  on  hand.  Whore  this  is  not 
possible  a  visit  to  neighboring  herds  would  suffice.  We  have  a  complete  set  of  herd 
books  of  all  the  pure-bred  horses,  cuttle,  sheep,  and  swine,  and  each  student  is  re- 
quired to  trace  the  pedigree  of  one  or  more  animals  in  each  and  to  write  an  essay 
npon  some  one  breed.  Passing  to  the  sophomore  year  we  give  instruction  in  hoi  Is, 
fertilizers,  drainage,  crops,  how  to  cultivate  them,  advantages  of  leguminous  plants 
in  developing  nitrogen  in  the  soil,  etc.  We  familiarize  them  with  and  instruct  them 
in  the  various  implements  of  the  farm.  In  the  junior  year  we  give  instruction  in  the 
breeding  and  feeding  of  live  stock  and  the  relation  of  the  stock  to  the  crops  of  the 
fann.  This  is  necessarily  quite  scientific  and  yet  our  attempt  is  also  to -make  it 
tboronglily  practical.  In  the  senior  year  specialties  in  farming  are  taught.  All  in 
struetion  is  given  by  lectures,  copies  of  which,  containing  reference  notes,  are  dis- 
tributed among  the  members  of  the  class,  thus  avoiding  the  necessity  of  their  taking 
notes. 

Everything  is  illustrated  so  far  as  possible  by  seeing  the  actual  thing  itself  and 
often  by  using  it,  or,  if  it  is  a  piece  of  work,  by  doing  it.  Thus  we  teach  the  studcrft 
some  knowledge,  and  what  is  of  equal  importance,  '^  how  to  know."  One  thing  is  left 
and  that  is,  "  how  to  do." 

This  brings  us  to  the  matter  of  student  labor,  one  of  the  most  difficult  problems 
with  which  the  professor  of  agriculture  has  had  to  contend.  Uow  can  it  be  utilized 
to  advantage?  There  are  innumerable  obstacles  in  the  way.  Well,  the  first  thing 
to  do  is  to  cut  entirely  loose  from  the  old  idea  that  there  is  dignity  in  labor  because 
it  is  labor  or  that  labor  is  of  any  use  whatever,  except  as  a  means  to  an  end.  It  is 
valuable  for  what  it  brings.  Most  good  things  that  come  to  us  come  through  hard 
work.  Indeed,  this  is  true  of  all  that  we  prize  most  highly.  Labor  for  an  object, 
good  hard  work,  doing  one's  level  best,  is  edifying;  it  strengthens  character;  it 
bnilds  up  manhood.  Work  for  the  sake  of  work  soon  becomes  drudgery,  is  disctuir- 
aging,  and  tears  down  rather  than  builds  up.  This  is  just  as  true  of  a  student  as  of 
any  one  else.  Possibly  we  have  forgotten  this.  Take  the  student,  then,  on  the 
assumption  that  he  is  somebody,  that  he  is  more  than  an  average  being,  which  he  is, 
and  treat  him  accordingly.  If  he  is  given  a  hoe  and  told  to  go  out  with  Patrick  to 
dig  potatoes  or  stumps,  placed  on  a  level  with  unskilled  labor,  at  half  pay  at  that,  is 
it  any  wonder  that  the  boy  does  not  like  it?  Is  it  any  wonder  that  he  kicks?  Ho 
would  not  be  much  of  a  fellow  if  ho  did  not  kick.  Students  under  the  old  system 
art)  troabl<?8<>iue  and  mischievous  simx)ly  because  they  hate  the  system,    A  better 
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policy,  and  ono  that  I  ain  hai»py  to  gay  is  now  in  successful  opcratiou  at  tbe  Michigan 
college,  is  to  take  the  student  to  one  -side  and  say  to  him:  '*  We  have  a  certain  piece 
of  work  to  do  and  we  want  you  to  do  it.  It  will  require  both  mental  and  manoal 
labor.  We  can  lay  the  plans  and  set  Patrick  to  carrying  them  out,  but  we  are  mor- 
ally certain  that  he  will  spoil  something  when  our  backs  are  turned.  Now,  you  arc 
a  student,  interested  in  this  work,  possessed  of  both  intelligence  and  ability,  and  we 
want  you  to  lay  out  the  plans  under  our  counsel  and  do  the  work,  and  we  will  hold 
you  responsible  for  its  success  or  failure."  Suppose,  by  way  of  iUostration,  that  it 
is  an  experiment  with  potatoes  to  determine  the  comparative  value  of  different  depths 
of  planting,  we  say  to  him  further:  ''This  is  to  be  your  experiment;  you  are  to 
read  up  all  the  bulletins  and  other  literature  that  you  can  find  upon  the  subject,  post 
yourself  thoroughly,  prepare  the  ground,  plant  the  potatoes,  cultivate  them,  destroy 
the  weeds,  and  keep  off  the  bugs,  and  when  through  dig  and  weigh  all  the  potatoes. 
Make  full  notes  of  your  work  and  the  condition  of  the  crop  from  the  beginning  to  the 
end  of  the  experiment,  and  record  the  results  in  a  book,  which  we  will  furnish  for 
the  purpose.  This  will  be  filed  in  our  office  and  will  serve  not  only  as  a  memento 
of  your  labors,  but  if  your  work  has  been  well  done  it  will  add  one  more  item  to  the 
constantly  accumulating  fund  of  agricultural  knowledge."  What  have  we  got  now, 
a  shirk,  a  drone,  or  a  troublesome  fellow  f  No.  He  is  now  interested,  eager,  enthu- 
siastic, and  instead  of  being  a  source  of  annoyance  to  us  he  has  become  our  helper,  our 
coworker,  our  pride.  Each  man  can  be  furnished  work  according  to  his  ability. 
That  which  is  pnrely  educational  and  of  no  benefit  to  the  department  is  not  paid  for> 
tliat  which  is  of  benefit  to  the  department  is  paid  for.  But  all  labor  is  thus  educa> 
tional.  Now  the  student  has  not  only  learned  ''how  to  know,"  but  ho  has  learned 
"bow  to  do."  He  has  learned  how  to  do  one  piece  of  work  that  required  both 
thought  and  action  and  he  has  learned  to  do  it  well.  This  lesson  is  now  a  part  of 
himself.  It  will  abide  with  him  forever.  Tlie  experiment  station  has  done  double 
duty  this  time.  It  was  one  of  the  reasons  why  the  stations  were  located  at  the  col- 
leges, that  this  might  be  done;  that  the  student  might  learn  (presumably  it  was 
thought  that  this  might  be  accomplished  by  observation)  something  of  experimenta- 
tion. In  the  light  of  experience  we  are  inclined  to  think  that  our  benefactors  bpilded 
more  wisely  than  thoy  knew. 

To  summarize :  The  professor  of  agriculture  should  teach,  through  his  department, 
practical  agriculture,  or,  in  other  words,  should  lay  special  stress  upon  the  practical 
application  of  scientific  truths  concerning  agriculture,  lie  should  divest  the  stu- 
dent's mind,  through  precept  and  example,  of  all  false  notions  concerning  agricul- 
ture. He  must  replace  these  with  correct  ideas,  and  at  the  same  time  lead  him  to 
become  int-erested  and  enthusiastic  in  the  work.  Just  what  he  teaches  will  depend 
considerably  on  where  he  is  located.  How  he  teaches  it  is  of  far  more  consequence. 
His  great  object  should  be  to  turn  out  successful  agriculturists,  who  will  go  back 
upon  the  farms  and  make  success  in  practical  life.  From  those  thus  sent  forth 
will  come  ample  numbers  of  young  men  thoroughly  competent,  with  a  few  additional 
years  of  post-graduate  work,  to  fill  positions  in  our  agricultural  colleges  and  experi- 
ment stations  as  teachers  and  investigators. 

What  a  grand  and  noble  work  this  is,  the*liftiug  up  of  the  agricultural  masses 
through  the  medium  of  our  young  men.  It  is  a  worthy  ambition  to  be  a  professor 
of  agriculture.  The  influence  ho  exerts  can  not  be  measured.  He  has  many  diffi- 
culties, many  trials,  many  discouragements,  but  all  these  vanish  like  mist  before  the 
sunlight  of  the  great  good  he  can  do  when  his  duty  is  proi>erly  performed. 

Methods  of  Irrigation. 
Bt  L.  O.  Carpbntbb,  of  Colorado. 

Irrigation  may  be  practiced  for  two  quite  distinct  objects :  in  one  the  water  is  vain- 
able  as  an  element  necessary  in  plant  growth,  in  the  other  as  a  manure  for  the  sub- 
stances it  holds  in  suspension  or  solution.    In  the  one  case  water  is  needed  in  com- 
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parxitively  small  qnantities,  for  the  ubsuliite  needs  of  tbo  plant  are  small;  the  appli- 
cation is  discontinuons  for  short  ]>eriodB  of  time;  other  things  being  equal,  the 
shortor,  the  better. 

As  a  manure,  water  as  it  is  found  in  nature  is  very  dilute  and  when  applied  for 
this  purpose  it  needs  to  be  applied  in  large  quantities.  In  cases  it  has  been  known 
to  be  so  much  that  if  the  year's  waterings  were  applied  at  once  the  plant  would  bo 
sabmorged  to  a  depth  of  over  200  feet  by  the  water  absorbed,  or  over  1,400  feet  by 
€hat  applied.  Irrigation  with  large  quantities  is  applied  to  meadows;  it  may  be 
carried  on  in  winter  when  the  water  is  above  the  freezing  point,  and  may  be  con- 
tinued for  days  at  a  time,  when  if  applied  in  small  quantities  injury  would  result 
to  the  character  of  the  herbage. 

The  two  cases  I  have  mentioned  differ  in  more  than  the  quantity  of  water 
applied;  there  seems  to  be  a  different  interaction  between  the  sod  and  the  water 
and  its  contents. 

The  limits  of  the  two  types  arc  fixed  somewhat  by  climatic  considerations.  When 
plants  need  watering  there  is  usually  a  scarcity  of  that  element,  and  irrigation  with 
large  quantities,  as  here  meant,  is  not  possible.  Hence,  as  a  general  rule,  dry  and 
Lot  countries  use  less  water  than  cold  and  wet  ones.  In  the  former  all  or  most  crops 
need  irrigation;  in  tlie  latter  only  forage  crops  are  watered. 

lu  practice  there  are  insensible  gradations,  with  variations  too  numerous  to 
classify,  leading  from  one  type  to  the  other. 

In  the  United  States  we  have  been  reluctant  to  practice  irrigation  except  when 
compelled  by  necessity ;  our  irrigation  type  consists  in  the  use  of  small  quantities 
of  water,  though  the  quantities  may  sometimes  be  considerable.  These  exceptions 
are  few  and  isolated. 

This  type  of  irrigation  we  may  divide  into  three  methods,  which  may  be  subdivided 
indefinitely  according  to  the  plan  of  distribution  adopted. 

Before  irrigation  of  either  type  can  be  practiced  water  must  be  brought  to  the 
laud,  which  is  done  where  possible  by  canals.  Pumping  is  too  costly  except  for  low 
lifts  or  for  exceptionally  profitable  crops.  The  irrigation  canal  differs  from  the  navi- 
gation canal  in  that  it  seeks  the  high  levels,  so  as  to  command  as  much  land  as  possi- 
hie.  It  may  vary  in  width  from  1  to  100  feet  and  in  length  from  a  few  rods  to  100 
miles  and  over.  It  may  water  a  few  acres  or  hundreds  of  thousands.  The  greater 
canals  cost  hundreds  of  thousands  of  dollars  for  construction,  frequently  requiring 
long  tunnels,  expensive  flumes,  and  large  reservoirs.  The  expense  may  be  borne 
directly  by  those  interested  or  first  by  a  company.  The  first  cost  is  usually  from  $5 
to  $15  per  acre. 

From  these  principal  canals  secondaries  are  again  built,  which  may  be  themselves 
of  considerable  size.  Those  are  usually  constructed  by  separate  corporations  com- 
posed of  those  directly  interested.  These  may  again  be  divided,  until  finally  the 
water  is  brought  to  the  bounds  of  the  undivided  farm.  It  is  only  then  that  the 
farmer  can  complete  his  own  system  of  ditches.  The  method  he  will  adopt  will  de- 
pend upon  various  circumstances,  the  character  of  the  soil  and  crop,  the  subsoil,  the 
slope,  the  amount  of  water  available,  the  amount  of  capital.  Where  mixed  cultiva- 
tion is  practical  it  is  essential  that  the  method  be  applied  to  different  crops,  so 
that  the  same  arrangement  of  ditches  may  be  used  for  a  series  of  years. 

All  methods  are  designed  to  accomplish  the  same  object,  which  is  to  apply  the 
water  uniformly  to  the  whole  surface  of  the  field,  however  irregular  or  uneven  it 
may  he.  If  more  water  is  applied  in  one  place  than  in  another,  unevennessin  ripen- 
ing or  growth  takes  place;  if  it  stagnates,  then  killing  may  take  place,  or  in  mead- 
ows, aquatic  plants  will  appear.  The  minor  inequalities  are  frequently  leveled,  but 
as  yet  extensive  gradings  are  r<&rely  attempted  here,  as  is  common  for  permanent 
meadows  in  Italy  and  France. 

As  before  mentioned,  irrigation  in  the  United  States  is  of  the  type  with  a  limited 
amount  of  water.  We  may  recognize  three  methods:  (1)  By  submersion,  (2)  by 
floodlUj^,  (3)  by  infiltration,  better  known  w  the  row  or  furrow  system. 
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These  may  bo  againindefiuitelysulxlivide^l  according  to  the  arrangements  required 
f(»r  special  classes  of  circnnistanci^. 

(1)  Submersion, — In  this  case  the  farm  is  divided  into  compartmeutu  or  basius  I)y 
dikc«  of  earth,  1  or  2  feet  high.  These  are  lilled  with  water,  which  is  allowed  t4> 
stand  until  enough  has  been  absorbed  by  the  soil.  Its  convenience?  is  that  after  once 
the  ground  is  prepared  it  reciuires  no  skill  in  irrigation.  The  first  cost  is  greater 
than  with  other  methods.  It  is  not  well  adapted  to  ground  of  a  slope  more  than  20 
feet  to  a  mile,  though  sometimes  used  to  40  or  oven  60  feet.  It  is  almost  the  only 
luethod  which  may  be  used  for  lands  of  less  than  20  f«^t  slope  to  the  mile,  hence  its 
practice  is  largely  contined  to  level  countries.  In  Egypt  it  is  successful  with  a  slope 
of  6  inches  to  the  mile.  It  has  been  practiced  in  Kern  County,  Cal.,  quite  exten- 
sively. It  re<iuire8  large  quantities  of  water  so  as  to  fill  the  compartments  quickly, 
hence  it  is  likely  to  go  out  of  use  on  a  large  scale.  The  method  is  also  used  by  the 
Mexicans.  This  method  is  used  where  water  contaius  a  valuable  sediment  and 
gives  use  to  the  system  of  Coliuatage,  as  in  the  sterile  plains  in  southern  France. 

(2)  Flooding. — This  method  is  that  almost  universally  followed  for  cereals  and 
meadows,  and  is  the  most  eltuitic  of  methods,  and  capable  of  being  infinitely  varied 
in  i>lau  to  suit  the  local  needs.  It  may  be  used  equally  well  with  small  or  large 
nu]qdies  of  water  and  with  slopes  from  20  foet  per  mile  to  the  steepest.  In  thi^ 
method  the  attempt  is  to  cover  the  ground  with  an  even  sheet  of  flowing  water. 
Temj)orary  ditches,  usually  plow  furrow,  are  needed  to  assist  in  the  distribution. 
More  skill  is  needed  in  the  irrigator  than  in  the  other  methods.  The  water  is  turned 
out  from  the  laterals  by  small  dams  or  cuts  in  the  backs,  and  then  the  skill  of  the 
irrigator  is  required  to  distribute  the  water  uniformly.  By  small  dikes  or  a  few  sods 
the  water  is  deflected  to  the  higher  places  first;  the  low  ones  will  take  care  of  them- 
selves. One  important  thing  is  never  to  allow  the  water  to  stagnate.  This  method 
is  the  general  favorite.  In  some  soils,  as  adobe,  which  are  inclined  to  bake  on  dry- 
ing, it  has  to  be  applied  with  caution,  and  sometimes  the  next  method  is  used. 

(3)  InfiUralion. — This  is  generally  known  as  row  irrigation,  but  there  are  some 
varieties  which  may  be  included  in  infiltration  methods,  and  yet  are  not  properly 
row  irrigation.  This  method  is  that  applied  primarily  to  hoed  crops  which  arc 
planted  in  rows  or  need  hilling,  as  corn,  potatoes,  beans,  etc.  The  method  consists 
in  running  the  water  between  the  rows,  and  for  a  time  sufficient  for  the  water  to 
soak  through  the  intervening  space.  It  might  be  usetl  for  very  steep  grades,  but 
precautions  may  then  be  necessary  toprevcut  washing,  as  also  in  the  case  of  flooding. 
The  danger  of  this  may  be  lessened  in  both  cases  by  the  direction  the  water  is  al- 
lowed to  run  along  the  slope.  It  is  wasteful  to  make  the  rows  long,  though  in  one 
case  when  the  rows  were  one-half  mile  long  irrigation  was  given  with  a  depth  of  4 
inches,  which,  as  irrigations  go,  is  economical,  llie  question  is  almost  invariably 
askccl,  •'  llow  much  water  is  needed?*'  It  may  briefly  be  said :  That  it  requires  both 
favoiable  circumst^inces  and  skillful  irrigation  to  make  a  uniform  irrigation  with 
depth  less  than  3  inches.  The  quantity  varies  according  to  crop,  soil,  and  sab- 
soil.  The  amount  applied  in  retentive  soils  by  skillful  irrigatoi-s  in  Colorado 
amounts  with  the  rain  during  the  irrigating  season  to  from  27  to  32  inches.  Exper- 
iments m  New  Mexico  give  about  the  same  result,  and  considerable  unpublished 
data  from  the  southern  end  of  the  San  Joaquin  Valley,  California,  do  not  vary  far 
from  the  same  average. 

(irass  or  forage  crops  will  evidently  take  much  more  than  grain  crops. 

In  attempting  to  study  our  irrigation  on  any  side  one  can  not  but  be  impressed  with 
the  little  systematic  knowledge  we  possess,  and  I  can  not  forbear  suggesting  to  our 
Western  stations  the  importance  of  the  j)roblems  connected  with  this  practice  which 
is  the  i):isis  and  the  limit  of  the  agriculture  of  the  arid  West.  The  whole  field 
needs  to  be  traversed;  such  experiments  as  those  of  Mangon,  in  France,  thirty 
years  ago,  need  to  be  repeated  and  extended.  We  uee<l  to  know  more  of  the  methods, 
their  limitations  and  capabilities,  the  amount  of  water  needed,  the  sources  of  losa, 
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whether  by  plant-growtb,  transportation,  evaporation  from  soil,  or  passage  throiij^h 
snbsoil.  Our  nltimate  extent  of  agriculture  in  the  extreme  West  depends  on  the 
economy  wtb  can  make  of  water,  and  the  ultimate  economies  will  need  to  be  pointed 
oat  by  the  experiment  stations. 

Another  second  remark  I  would  like  to  make  in  regard  to  tbe  East.  There  is  ^ 
growing  interest  in  the  East,  if  one  may  judge  from  the  correspondence  that  comes 
from  there  regarding  the  practice.  I  think  the  conclusion  of  every  one  who  becomes 
acquainted  with  the  practice  in  the  West  is  that  it  would  be  prolitable  in  the  East 
wherever  the  conditions  are  favorable.  Often  the  loss  from  drouth  in  a  single  year 
would  more  than  pay  all  the  expense  of  a  system  of  irrigation,  and  there  are  few 
years  when  it  would  not  increase  the  value  of  the  products  by  several  dollars  per 
acre.  The  more  I  have  become  acquainted  with  irrigation  the  more  have  I  become 
convinced  of  its  desirability  for  the  East,  and  the  belief  has  become  more  settled,  if 
possible,  after  studying  this  summer  the  irrigation  of  the  valley  of  the  Po,  in  north- 
era  Italy.  This  is  too  well  known  as  the  classic  ground  of  irrigation  in  Europe  to 
need  description  in  that  particular,  aud  its  fertility  is  proverbial.  But  coming  from 
the  West,  where  nothing  grows  without  irrigation,  and  hero  seeing  little  difference 
between  crops  irrigated  or  not,  the  first  question  that  struck  mo  was,  "  Why  do  they 
irrigated  The  cereals  are  rarely  irrigated,  and  all  crops  do  well  as  a  rule  whether 
irrigated  or  not.  The  rainfall  exceeds  30  inches,  and  is  about  the  same  as  Michigan 
and  central  New  York,  aud  is  as  well  distributed  throughout  the  year.  The  import- 
ant thing  is,  they  do  irrigate,  and  though  they  began  it  by  degrees,  six  or  eight 
centuries  ago,  they  are  so  well  satisfied  with  it  that  the  area  has  doubled  within  the 
last  thirty  years,  and  they  are  willing  to  expend  far  larger  sums  in  bringing  water 
to  the  land  than  we  in  the  West;  as  a  rule,  it  is  only  the  irrigated  communities  which 
are  prosperous  and  which  do  not  feci  the  presence  of  American  and  Indian  compe- 
tition. 

The  prosperity  which  comes  with  it  is  too  well  known  to  need  remark.  The  influ- 
ences of  our  experiment  stations,  which  are  interested  in  increasing  the  agricul- 
tural wealth  and  prosperity  of  the  community,  and  improved  methods,  might  find 
an  additional  line  of  usefulness  in  demonstrating  by  an  object  lesson  at  very  small 
expense  the  applicability  of  irrigation  to  the  East.  The  progress  in  the  Eastern 
communities  in  this  respect  is  apt  to  be  slow,  but,  I  think,  it  is  known  where  the 
practice  begun  has  been  abandoned. 

^ORAGB  Plants  fok  the  Semi-arid  West. 

By  C.  C.  GEOttOESON,  of  Kantat. 

By  the  semiarid  West  I  mean  in  a  general  way  the  western  half  of  Kansas  and 
Nebraska  and  eastern  Colorado.  The  boundaries  are  not  sharply  defined.  There  are 
years  when  the  rainfall  is  sufficient  to  raise  good  crops  of  all  kinds  over  the  greater 
part  of  this  area,  and  again  on  the  other  hand  it  frequently  happens,  as  in  1880, 1874, 
1881, 1887,  and  1890,  that  the  dry  area  is  carried  eastward  almost  to  the  Missouri 
River.  This  vast  region,  covering  upwards  of  100,000  square  miles,  presents  some 
features  which  must  always  have  an  important  bearing  upon  its  agriculture.  Thus 
the  altitude  increases  steadily  as  we  pass  westward  from  the  Missouri  River.  At 
Kansas  City  the  elevation  above  sea  level  is  only  763  feet;  at  Manhattan,  118  miles 
distant,  it  is  1,042  feet;  at  Ellis,  302  miles  from  the  Missouri  River,  it  is  2,135  feet; 
and  at  Monotony,  a  station  but  a  few  miles  from  the  Colorado  line,  3,741  feet.  With 
rise  in  elevation  there  is  a  corresponding  fall  in  the  mean  temperature.  Spring  is 
later  by  two  or  three  weeks  in  the  western  part  of  Kansas  than  in  the  eastern  part, 
and  the  fall  frosts  set  in  two  or  three  weeks  earlier.  In  like  manner  the  rainfall 
decreases  as  we  pass  westward.  At  Leavenworth,  Kans.,  the  average  annual  rain- 
fall is  38  inches;  at  Topeka,  68  miles  from  the  Missouri  River,  it  is  32  inches;  at 
Salina^  about  197  miles  from  the  river,  it  is  29  inches;  at  Hays  City  it  is  22  inches; 
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at  Wa  Kcenoy  it  is  19  inches;  and  at  Fort  Wallace,  near  the  Colorado  line,  it  is  but 
13  inches. 

It  will  readily  be  seen  that  the  agriculture  of  this  region  must  differ  iu  many 
essential  points  from  the  oiulinary  practice  followed  in  the  East.  It  is  preeminently 
a  stock  country,  and  while  it  was  settled  only  by  nomadic  stockmen  who  drove  their 
herds  in  there  for  the  summer  season^  the  native  buffalo  grass  answered  all  the 
demands  for  feed.  But  this  condition  no  longer  obtains.  The  once  unbroken  prairie 
is  now  dotted  with  improvements  of  permanent  st^ttlers,  who  must  of  necessity  still 
make  stock  raising  a  prominent  feature  of  thoir  agriculture.  In  the  valleys  along 
the  water  courses,  where  irrigation  is  practicable,  all  farm  crops  succeed.  But  it  is 
diflcrent  on  the  uplands,  where  the  settler  must  depend  upon  the  meager  rainfall. 
The  small  grains,  wheat,  rye,  and  in  most  seasons  barley  and  oats  do  well  there; 
but  Indian  corn,  the  great  American  forage  crop,  is  a  failure,  or  at  least  it  fails  so 
often  that  it  is  never  safe  to  calculate  on  more  than  a  crop  of  fodder.  With  them  it 
is  therefore  a  serious  question  what  to  grow  in  the  line  of  forage  plants.  They  must 
place  their  dependence  on  other  crops  than  corn,  but  the  question  is,  what  shall  it 
be?  It  is  part  of  the  duty  of  the  Kansas  Experiment  Station  to.  aid  in  solving  this 
problem,  and  to  this  end  we  have  experimented  with  a  large  number  offoragft 
plants.  The  station,  however,  is  barely  on  the  edge  of  this  belt.  It  is  loc^ited  at 
96°  40'  west  longitude,  and  the  annual  rainfall  is  about  30  inches.  Manifestly  many 
things  would  succeed  with  us  [which  would  be  failures  farther  west,  although  we 
fail  to  grow  satisfactorily  most  of  the  grasses  so  highly  esteemed  in  the  East.  We 
can  raise  fine  crops  of  red  clover,  and  orchard  grass  is  the  surest  of  the  tame  grasses. 
But  corn  is  frequently  only  a  partial  success.  All  of  these  fail  in  the  semi-arid 
West.  The  United  States  Grass  Station  at  Garden  City,  located  in  about  lOP  west 
longitude,  has  done  some  excellent  work  in  testing  forage  plants  suitable  to  that 
region.  And  I  am  indebted  to  Prof.  J.  A.  Sewall,  superintendent  of  the  Station,  for 
a  list  of  the  plants  which  he  has  grown  successfully.     He  writes  as  follows: 

"From  the  results  of  experiments  of  1892,  I  can  confidently  speak  of  the  following 
as  profitable  and  practical :  Bromua  inermis  (most  excellent  every  way),  Panicutuvir- 
gatunij  Agropyrum  glaucum  and  A,  tenerum,  Arena  elatiorj  Festuca  elaiior. 

"Of  the  forage  plants,  the  following  have  proved  very  successful:  AnihjfUi4  rw^ 
veraria,  Galega  offivinaliSy  Alfalfa  {Medicago  saliva).  Sainfoin  {Onohrychis  »a<ir«).  Red 
Kaffir  com,  Jerusalem  com." 

All  of  these,  with  one  or  two  exceptions,  have  also  been  grown  successfully  at  the 
Agricultural  Experiment  Station. 

The  sorghums,  both  saccharine  and  nonsaccharine,  are  grown  with  a  measure  of 
success  in  the  West.  The  Early  Amber  and  a  few  other  sugar- bearing  varieties  are 
often  sown  broadcast  and  cut  and  cured  fur  hay.  It  is  a  reasonably  sure  crop  on  the 
uplands,  and  furnishes  a  good  article  of  feed.  Of  the  nonsaccharine  sorghums,  the 
Reading  sorts  are  Red  Caffir  corn.  White  Kaffir  corn,  Millo  maize,  Jerusalem  Com,  and 
jthe  so-called  Egyptian  Rico  Corn,  all  of  which  are  grown  for  the  seed  as  well  as  for  th© 
fodder.  W.e  have  tested  upwards  of  one  hundred  and  fifty  varieties  at  the  experi- 
;m€^t  station  during  the  last  three  years,  and  the  above  named  sorts  take  the  lead. 
Foi  the  production  of  grain  the  Red  Kafhr  corn  is  the  best  of  all.  We  have  raised 
as  much  as  71  bushels  seed  per  acre  of  tl^is  variety,  a^d  it  matures  early  enough  to 
,e^cape  injury  from  frost  in  ordinary  scaspns.  The  variety  called  Jerusalem  corn  was 
introduced  only  a  few  years  ago,  but  has  alremly  gained  favor  with  Western  farmers. 
P^of,  Sowall  states  that  ho  has  raised  30  bushels  per  aero  with  a  rainfall  of  only  5.0^ 
inches  from  sowing  until  harvest.  The  seed  is  not  only  good  feed  for  cattle,  but 
f^rpislies  a  fair  article  of  human  food. 

Next  to  these,  alfalfa  is  the  most  widely  cultivated  forage  plant  in  the  West  It 
grows  to  perfection  on  the  lowlands,  along  streams,  especially  when  irrigated,  and 
it  also  does  measurably  well  on  the  uplands,  where  it  generally  yields  at  least  two 
cuttings,  the  second  crop  being  frequently  allowed  to  go  to  seed.    While  it  can  not 
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supply  the  place  that  clover  occupies  further  east,  it  comes  nearer  to  it  than  any- 
thing else  so  &r  brought  into  general  culture.  Many  other  forage  plants  have  been 
tested,  both  at  the  United  States  Grass  Station  and  at  the  Agricultural  College 
Experiment  Station^  and  among  them  are  some  of  great  promise.  Of  the  grasses  the 
one  of  greatest  promise  is  Bromus  inerwM,  a  grass  of  comparatively  recent  introduc- 
tion. It  has  done  well  at  Manhattan  during  the  last  two  years,  and  I  concur  with 
Prof.  Sewall  in  pronouncing  it  ''most  excellent  every  way.''  It  makes  a  close  sod, 
and  famishes  a  thick  growth  of  foliage  of  good  quality,  which  is  all  that  can  be 
asked  of  any  grass  under  those  trying  conditions.  The  other  grasses  mentioned  by 
Prof.  Sewall  as  eminently  successful  at  Garden  City  have  also  been  tried  at  Manhat- 
tan, where  they  did  fairly  well,  but  their  growth  has  not  been  remarkable.  And  the 
same  may  be  said  of  sainfoin,  which  Prof.  Sewall  recommends  as  excellent  for  sheep 
pasture  at  Garden  City. 

We  have  grown  certain  varieties  of  the  Soy  bean  very  successfully  at  Manhattan 
daring  the  last  three  years,  and  it  gives  promise  of  becoming  a  very  useful  forage 
plant  for  the  semi-arid  region.  It  produces  a  highly  nutritious  feed,  and  it  has  the 
ability  to  withstand  drought  better  than  roost  farm  crops.  We  grew  this  year  a 
little  over  6  acres  of  Soy  beans,  in  four  varieties.  The  season  was  dry  and  hot  dur- 
ing July  and  August,  yet  they  did  not  appear  to  suffer.  A  portion  of  each  variety 
was  made  into  ensilage,  which  is  now  being  fed  to  the  dairy  cows.  The  silo  was 
opened  only  the  day  before  I  left,  and  I  am  therefore  unable  to  rex)ort  results.  The 
seed  was  distributed  to  many  farmers  over  tho  State  for  trial  the  past  season,  and 
the  following  letter  is  a  fair  sample  of  the  reports  I  received  from  the  experimenters : 

"  White  City,  Kans.,  November  ii,  1S9^, 
"  Dkar  Sir:  Yours  of  the  29th  at  hand.  In  regard  to  the  Soy  beans  received  from 
yon,  wonld  say  that  I  planted  them  Jane  3.  Owing  to  wet  weather,  the  ground  was 
plowed  too  wet,  and  consequently  dried  lumpy  and  hard.  Jack  rabbits  ate  about 
half  of  all  the  plants  that  came  up.  I  raised,  however,  about  a  bushel  and  a  half  of 
beans  from  2  pints  of  seed.  They  certainly  are  great  drought-resisters.  Dry 
weather  dont  seem  to  hurt  them  as  it  does  other  plants.  I  think  them  a  boon  to 
farmers  in  this  western  country,  as  a  fodder  and  fertilizing  crop. 
"  Yours  truly, 

John  Holt." 

I  could  produce  many  other  similar  reports,  but  this  sample  is  sufficient.  From 
the  success  thus  far  attained,  I  am  encouraged  to  believe  that  the  Soy  bean  is  des- 
tined to  play  an  important  papt  in  tho  agriculture  of  this  semi-arid  region. 

The  plants  here  mentioned  comprise  all  that  so  far  give  promise  to  be  of  value 
for  this  region. 

The  Establishment  of  Official  Methods  of  Experimentation. 
By  F.  A.  Gullet,  qf  Arizona. 

In  assigning  this  topic,  I  suppose  it  is  the  design  of  the  committee  to  discuss  the 
advisability  of  attempting  the  establishment  of  official  methods  of  experimentation, 
something  on  the  plan  adopted  by  the  Association  of  Official  Chemists. 

First,  as  to  the  possibility : 

Official  methods  of  chemical  analysis  are  much  easier  to  formulate  than  official 
methods  of  conducting  the  great  variety  of  experiments  undertaken  by  the  stations. 

The  chemist  deals  with  matter  which  may  be  separated,  measured,  placed  under 
control,  all  that  is  added  or  eliminated  known  and  estimated,  and  the  final  product 
definitely  determined. 

In  an  experiment  which  deals  with  animal  or  vegetable  life  we  have  a  problem 
which  includes  man^  ^nknow^  quantities.     We  oiay  keep  a  record  of  our  opera* 
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tionSySDd  we  may  measure  what  wo  Bapply  iu  the  way  of  Dutrimont,  or  perhaps  it 
would  be  more  accurate  to  say  what  we  place  in  reach  of  the  subject  experimented 
with;  but  with  all  our  skill  we  must  confess  that  our  actual  knowledge  of  the  snb. 
ject  at  the  start,  of  the  effect  of  the  treatment  given,  and  of  the  final  result,  is  so 
limited  that  our  conclusion  is  pretty  largely  guesswork.  As  yet  we  can  only  judge 
superficially,  owing  to  our  lack  of  knowledge  of  principles.  It  would  seem,  there- 
fore, that  before  we  can  attempt  to  formulate  official  metbods  of  work,  we  must  be 
prepared  to  do  better  work  in  many  of  tbe  stations. 

It  was.  perhaps,  necessary  in  beginning,  to  do  work,  the  result  of  which  would 
satisfy  the  people  in  general  that  we  were  accomplishing  something  of  ya]uo,'Work 
that  had  a  practical  application ;  but  we  are  coming  to  the  end  of  this  class  of  inves- 
tigations, and  we  have  stumbled  against  a  few  rocks  below  the  surface  that  must  be 
grubbed  out  before  we  can  go  on. 

It  may  be  possible  to  adopt  a  uniform  plan  for  conducting  certain  operations,  but 
if  the  premises  on  which  we  base  our  work  are  uncertain  or  unknown,  we  can 
hardly  hope  for  similarity  in  results. 

Take  for  instance  fertilizer  and  plant  tests.  Recent  work  in  soil  physics  would 
seem  to  indicate  that  certain  factors  connected  with  the  soil  not  yet  understood  may, 
under  certain  conditions,  directly  or  indirectly  influence  plant  growth  to  a  greater 
extent  than  plant  food  as  ordinarily  supplied.  Until  we  know  something  more  of 
the  mysteries  of  the  soil,  scientific  manuring  is  a  misnomer  and  results  obtained  mis- 
leading. 

Our  experiments  have  carried  us  but  little  farther  than  the  general  knowledge 
obtained  by  the  practical  farmer  without  our  assistance,  which  maybe  expressed  by 
saying  that,  generally  spe^kiug,  land  that  is  well  fertilized  and  well  cultivated  will, 
as  a  rule,  but  not  always,  produce  a  good  crop;  and  some  soils  and  crops  resiwud  to 
certa.in  kinds  of  fertilizers  better  than  others,  but  not  uniformly  so. 

In  his  report  on  Physical  Properties  of  Soils  to  the  Agricultural  Department,  of 
the  present  year.  Prof.  Whitney  says  the  practical  farmer  can  judge  more  correctly 
of  the  condition  of  the  land  and  what  it  is  best  fitted  to  produce,  from  it^  general 
api>earance,  than  the  agricultural  chemist  can  from  a  study  of  its  chemical  compo- 
sition. 

The  agricultural  chemists,  or  at  least  some  of  them,  may  not  admit  this  to  be  the 
fact,  but  it  may  not  be  far  from  the  truth. 

The  results  wo  get  from  experiments  in  stock-feeding  are  as  unsatisfactory  as 
those  in  plant  growing  and  fertilizer  work. 

We  have  obtained  some  general  knowledge  of  the  value  of  certain  feedstnffs,  but 
as  in  crop-growing  the  practical  farmer  is  pretty  close  to  us;  while  we  have  given 
him  some  valuable  suggestions,  i^nd  some  of  not  much  worth,  when  he  questions 
us  very  closely  we  look  wise  and  talk  about  compounding  rations,  nutritive  valnos, 
and  nutritive  ratios,  eto.,  something  beyond  his  comprehension;  and  it  is  an  open 
question  if  it  is  not  somewhat  hazy  with  us. 

Books  could  be  written  on  what  we  don't  know  of  the  influence  of  light,  heat,  and 
moisture,  atmospheric  influences  on  plant  and  animal  growth ;  but  enough  in  this 
line,  except  to  say  that  this  lack  of  knowledge  of  the  principles  that  underlie  our 
work  seems  to  me  the  one  great  obstacle  to  the  adoption  of  oflicial  methods. 

I  believe  we  all  recognize  the  need,  the  absolute  necessity  in  fact,  for  thorough 
and  exhaustive  study  of  those  mysterious  but  active  forces  in  soil,  plant,  and  ani- 
mal, not  simply  to  enable  us  to  work  iu  the  same  way,  but  that  we  may  work  at  all 
intelligently. 

Where  shall  this  work  be  done  and  who  shall  do  itf 

At  one  of  the  meetings  of  this  Association,  a  large  majority  of  the  delegates  pres- 
ent were  utterly  opposed  to  the  establishment  of  a  central  station  at  Washington  to 
be  equipped  for  investigations  of  a  higher  order  than  couM  be  provided  for  in  the 
S^te  stations,  and  I  dare  sajr  the  sentiment  is  as  strongly  against  such  a  project 
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now  08  it  WAS  then.    The  work  mnst  be  done,  and  several  of  the  stations  of  the 
conntry  are  takiag  it  up  as  far  as  their  means  will  permit. 

In  looking  over  the  Office  of  Experiment  Stations  Bulletin  No.  12, 1  find  the  orang- 
ization  lists  show  there  are  fifty-three  stations  m  forty -six  States  and  Territories,  six 
States  having  more  than  one  station.  Three  hundred  and  twelve  expert  investigators 
are  named  in  the  list  of  station  workers.  This  number  includes  but  niue  directors, 
while  fully  half  of  the  station  directors  give  part  of  their  time  to  investigation;  and 
it  does  not  embrace  assistants.    The  list  is  classified  as  follows: 

11  Chemists,  49  Horticulturists,  46  Agriculturists, 

38  Botanists,  35  Entomologists,  24  Veterinarians, 

14  Meteorologists,  4  Biologists,  4  Dairymen, 

4  Physicists,  3  Mycologists,  3  Irrigation  Engineers, 

2  Geologists,  1  Microscopist,  1  Viticulturist. 

Twenty-seven  men  work  in  two  linos,  mostly  doubling  up  on  botany,  hortipul- 
ture,  and  entomology. 

Of  the  regular  station!),  all  but  Ohio  find  it  necessary  to  employ  a  chemist,  while 
on  the  other  hand  the  State  stations  of  Massachusetts  and  Connecticut,  with  the 
exception  of  a  mycologist  in  each,  show  only  chemists  on  their  lists. 

The  general  plan  of  organization  and  work  in  one-half  or  three-fourths  of  the 
sUtions  is  very  much  the  same,  and  with  some  slight  dififereuco  in  details,  practi- 
cally the  same  line  of  experiments  have  been  taken  up. 

The  question  I  would  submit  is  this :  Can  111  chemists,  49  horticulturists,  46  ag- 
riculturists, 38  botanists,  35  entomologists,  etc.,  working  in  46  different  States 
and  requiring  as  many  different  laboratories  and  sets  of  apparatus,  working  largely 
on  the  same  lines,  accomplish  as  much  of  value  as  could  one-third  of  the  u  umber  in 
each  specialty,  supplied  with  three  times  the  facilities  in  the  way  of  apparatus  and 
assistants  that  they  now  have? 

Official  methods  must  be  based  on  a  better  knowledge  of  principles  than  we  now 
possess,  but  the  study  of  priuciples  requires  expert  skill  and  materials  for  working 
with,  that  are  beyond  the  means  of  a  station  equipped  for  several  lines  of  work. 

We  have  progressed  so  far  that  further  investigation  in  most  lines  requires  for 
exx>ert  skill  and  apparatus  an  outlay  of  from  $4,000  to  $10,000  per  annum  for  one  line 
of  work ;  and  I  can  conceive  of  no  establishment  of  official  methods  until  many  of 
our  stations  devote  almost  their  entire  energies  to  one  line  of  in^stigation. 

If  the  experiment  station  is  to  be  considered  a  training  school  for  college  students 
or  model  farm  for  the  people  of  the  community,  it  should  have  the  regulation  outfit 
of  agriculturist,  horticulturist,  chemist,  botanist,  entomologist,  dairyman,  etc.,  and 
a  farm,  garden,  laboratories  for  each  line  of  work — in  fact,  the  whole  field  of  agri- 
culture should  boTepresented.  The  head  of  each  department  should  have  his  pro- 
portion of  the  funds  to  secure  harmony,  and  such  an  institution  would  undoubtedly 
be  of  value  in  most  States,  but  shall  we  expect  much  original  research  when  the 
working  force  is  spread  over  so  much  ground? 

It  wonld  seem  that  the  boards  of  control  of  some  stations  and  some  college  presi- 
dents have  not  made  sufficient  distinction  between  the  object  of  the  agricultural 
college  and  the  object  of  the  agricultural  experiment  station,  nor  do  they  always 
appreciate  the  importance  of  costly  ability  and  expensive  machinery  in  the  work  of 
investigation. 

While  we  have  an  immense  area  of  country  and  great  diversity  of  climate,  there 
is  not  such  wide  variation  in  adjoining  States  that  it  is  necessary  to  make  the  same 
investigations  in  each. 

Disclaiming  any  intention  of  questioning  the  good  judgment  of  State  officials,  I 
am  of  the  opinion  that  we  may  add  greatly  to  the  value  of  our  results  by  division 
of  labor  and  expenditure  of  the  greater  part  of  the  man  power  and  funds  of  one 
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station  in  one  line  of  work.  Having  made  this  chanj^e  in  our  policy,  it  will  be  pos- 
sible, I  believe,  to  gradually  establish  official  methods  of  experimentation. 

I  do  not  feel  competent  to  present  a  plan  for  such  division  of  labor,  but  I  may  be 
pardoned  for  submitting  a  few  suggestions. 

I  would  suggest  a  conference  of  station  directors  of  groups  of  States  lying  near 
together  and  having  somewhat  similar  conditions  and  interests;  such  as  the  Ncir 
England  States,  the  Central  Mississippi  Valley  States,  the  northern,  and  southern 
halves  of  the  arid  belt,  the  Gulf  States,  etc. 

In  each  one  of  these  several  groups  of  States  there  may  be  found  as  many  impor- 
tant subjects  for  investigation  as  there  are  States,  and  these  single  lines  of  iuvesti- 
gation,  to  a  considerable  extent  at  least,  cuuld  be  apportioiietl  by  mutual  agreement, 
and  the  assignment  maile  should  constitute  the  special  work  of  the  station,  to  which 
should  be  given  one-half,  three-fourths,  or  better  still,  the  entire  energies  of  the 
station. 

We  have  an  example  of  what  may  be  accomplished  in  equipping  a  station  for  a 
single  lino  of  work  in  the  sugar  station  in  this  city. 

Except  in  verification  field  tests,  there  is  no  necessity  for  attempting  to  duplicate 
the  work  of  this  station  by  expending  $1,000  or  $2,000  a  year  iu  any  other  Southern 
State. 

Suppose  some  other  station  should  take  up  the  cotton  plant  as  this  station  has 
sugar  oane,  is  it  not  probable  that  we  should  get  more  positive  data  in  regard  to  this 
plant  from  the  one  station  than  we  now  get  from  the  nine  or  ten  stations  that  have 
dabbled  in  cotton  more  or  lesst 

Suppose  some  one  station  should  confine  its  work  to  animal  nutrition,  or  that  two 
or  three  stations  should  divide  the  work  between  them,  would  it  not  be  possible  to 
disperse  the  fog  that  confuses  our  work  in  feeding f 

The  question  of  soil  physics  is  of  great  importance  in  every  State,  but  in  the  arid 
belt  it  is  most  important  of  all  questions  and  most  needs  investigation.  If,  however, 
it  is  to  be  made  one  of  ten  lines  of  investigation  carried  on  at  the  same  time  at  one 
station  with  no  additional  help,  it  might  better  be  omitted  entirely. 

But  enough  has  been  said  on  this  line.  I  believe  all  will  agree  that  a  much  higher 
class  of  work  could  be  attempted  and  more  knowledge  gained  by  the  division  of 
labor  suggested  than  is  accomplished  at  present. 

With  the  work  of  the  experiment  stations  of  the  United  States  classified  and 
apportioned  as  outlined,  I  believe  it  would  be  possible  for  this  Association  to  appoint 
standing  committees  composed  of  men  qualified  to  examine  and  make  official  reports 
upon  the  work  of  the  stations  adopting  a  specialty.  The  in  vestigation  of  the  methods 
of  work  could  be  made  exhaustive,  and  from  this  careful  scrutiny  it  would  in  time 
be  feasible  to  build  up  a  system  of  official  methods. 

What  is  the  Live  Weight  of  an  Animal! 

By  H.  J.  Patterson,  of  MarylAnd. 

It  is  very  evident  to  all  who  have  had  anything  to  do  with  the  weighing  of  ani- 
mals, or  wUo  have  even  given  the  matter  thought  in  looking  over  the  work  of  others, 
that  there  should  be  something  more  specific  as  to  what  should  be  considej^ed  the 
starting  and  ending  weight  of  animals  under  experiment;  how  these  weights  should 
he  obtained,  and  the  manner,  time,  and  condition  in  which  animals  should  he 
weighed.  The  question  of  the  great  fluctuation  in  weight  from  day  to  day  is  worthy 
of  considerable  attention,  and,  if  possible,  steps  should  be  taken  to  eliminate  this 
source  of  error,  or  at  least  to  greatly  reduce  it.  In  looking  over  the  records  of 
weights  of  animals  nnder  experiments  and  comparing  the  methods  by  which  these 
weights  have  been  obtained,  we  find  that  it  is  indeed  a  very  confounding  mass  of 
figures,  a  set  of  figures  which  has  mainly  the  effect  of  producing  doubt  and  distrust 
We  find  recorded  in  our  station  literature  almost  every  conceivable  method  of  obtain- 
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ing  the  weights  of  animals,  having  on  the  one  extreme  the  holding  of  pigs  at  arm's 
length  by  their  hind  legs  and  guessing  at  the  loss  or  gain,  and  at  the  other  the 
weighing  on  delicate  balances  down  to  1  gram.  We  also  find  that  scarcely  two  per- 
sons will  follow  the  same  methods  and  details.  It  is  often  the  case  that  the  same 
person  will  not  follow  the  same  methods  and  details  in  two  different  experiments. 
Still  worse,  we  sometimes  iind  that  there  was  no  uniform  method  used  as  to  manner, 
time,  or  condition  of  weighing  the  same  animals  throughout  the  same  experiment. 

It  is  only  when  we  consider  the  fact  of  these  great  disereiianeies  and  lack  of  uni- 
formity, together  with  the  fact  that  the  conclusions  of  experiments  are  often  based 
wholly  upon  the  live  weight,  that  the  full  importance  of  this  subject  becomes  ap- 
parent. 

The  natural  and  normal  state  of  animals  is  to  have  food  and  water  always  at  hand 
and  to  partake  of  these  whenever  there  is  the  slightest  craving  or  inclination.  In 
snch  surroundings,  and  other  things  being  equal  and  normal,  we  should  expect  that 
the  fluctuations  in  weight  due  to  the  change  in  the  amount  c»f  material  contained  in 
the  stomach  should  be  reduced  to  a  minimum.  Unfortunately  up  to  this  time  I  have 
been  unable  to  find  any  consecutive  weighings  of  animals  subjected  to  these  normal 
conditions  to  test  this  point.  • 

In  the  practice  of  feeding  animals  with  the  modern  principles  and  advanced  do- 
mestication many  unnatural  conditions  have  come  into  vogue,  which  makes  it  very 
important  to  us  in  our  experiments  to  have  some  definite  manner  and  condition  for 
weighing,  and  to  obviato,  if  possible,  the  extremes  of  fluctuation  in  weights  due  to 
the  greater  or  less  retention  of  food  and  water  in  the  body. 

The  first  question  before  us  in  this  connection  is :  Shall  we  weigh  before  or  after 
feeding  and  watering  f 

Reasoning  on  the  basis  that  an  animars  normal  condition  is  to  have  all  its  wants 
satisfied,  we  should  most  naturally  say  that  tliey  should  be  weighed  after  feeding  and 
watering.  We  also  find  that  it  is  the  common  practice  in  stockyards  to  buy  and  sell 
cattle  after  they  have  had  free  access  to  hay  and  water.  This  custom  has  most  prob- 
ably grown  out  of  the  desire  to  eliminate  sources  of  uucertaiuty  and  probable  fraud. 

To  determine  if  the  data  at  hand  would  throw  any  light  upon  this  question  I  have 
collected  and  discussed  the  results  of  nearly  5,000  (4,988)  weighings  before  and  after 
watering.  These  figures  have  been  procured  from  experiments  with  34  difl'erent 
animals,  varying  from  15  to  175  consecutive  weighings  each.  These  represent  all 
the  figuresi  have  had  access  to,  which  were  at  all  comparable.  Although  many 
more  like  records  exist  it  is  believed  that  these  are  sutHcient  to  answer  our  purpose. 

The  summary  and  averages  of  these  weighings  are  given  in  the  following  table: 


Ta«lk  I. — Average  of  weighings. 


3 


Md.. 
Md.. 
Md.. 
J4d.. 
Md.. 
Md.. 
Md.. 
Md.. 
If.Y. 


ii 


.'  Jan., 
.  Jan., 
.;  Jan., 
.'  Jan.. 
.'Jan., 
.  Jan., 
.i  Feb.. 
.,  Feb., 
•i  Jan., 


Animal. 


Cow  Rametto. 

Cow   ItO80 

Ste«r  A 

Steer  B 

Steer  C 

St«€r  D 

Stoer-'l 

St€or  2  

Cow  Jem 


Average 
weights. 


^'^  It*- 


S      I     Average 
s  (,v  fluctuation. 


Range  of  fluo- 
tuation. 


a:        -^ 


-  ,  -  ^  ,  .2  T  1 .2  jf  I  « 

O  C  2  J3    I    i  »    ,    .O 


!J^ 


Lbs.  \  Lbn.  ;  Lht 
1.047   1,120 
707  t     814 

971 

985 

583 

590 

744 

708 

739 


042 

950  i 
568  1 
571  I 
730  1 
741 
700  1 


73 

9 

5 

47 

9 

3 

29 

3 

2 

29 

4 

3 

15 

3 

2 

19 

4 

1 

14 

3 

0 

27 

3 

1 

39 

» 

3 

^Yk8}wk$}  Lbs. 


49 

31 
31 
28 
18 
2l 
22 
23 
20 


^ 

u 

® 

^ 

^ti 

^to 

s 

£.9 

a 

,o 

o 

-1 

Lbs. 

n 

Lbs. 

40 

12-81 

34 

18-70 

24 

18—46 

30 

18^:{8 

13 

13-27 

20 

17-25 

35 

14-28 

35 

21-24 

1  31 

0-37 

Lbs. 
24-72 
13-78 
iO— 40 
16-  42 
9—19 
12-25 
31—41 
23—57 
15-45 


152 

Table  I. — Average  of  tre«</^tn^«— Cod  tinned. 


N.Y.. 

N.Y... 

N.Y.. 

N.Y.. 

N.Y.. 

Pa.... 

Pa.... 

Pa.... 

Pa ... . 

Pa.... 

Pa.... 

Pa.... 

Pa.... 

Pa* . . . 

Pa*.-.. 

Pa* . . . 

Pa*... 

Pa*... 

Pa.... 

Pa.... 

Pa.... 

Pa.... 

Pa.... 

Pa.... 

Pa.... 


Jan., 

'84 

Dt«., 

'84 

Dec, 

'84 

Dec, 

•87 

Deo.; 

'87 

Doc, 

'85 

Dec, 

'8,^1 

Dec, 

'85 

Dec., 

85 

Dec, 

'85 

Doc, 

'85 

Dec, 

•&•> 

Dec, 

'85 

Nov. 

'80 

Nov. 

'86 

Nov., 

'86 

Nov., 

'86 

Nov., 

'86 

Nov, 

'87 

Nov. 

'87 

May, 
Feb., 

'88 
'8D 

Feb., 

'89 

Apr. 

'90 

Apr. 

•90 

Animal. 


Lbt. 

Cow  Meff 761 

Cow  Ceres 740 

Cow  Juno 903 

Cow  Jem 902 

Cow  Mog 882 

Steer  1 1.083 

Steer  2 1.051 

SteCT  3 1,151 

Steer  4 |1.125 

Steer  5 1    808 

St«er  6 A\    699 

Steer  7 705 

Steer  8 1    043 

Steer  X 1,083 

St4^er  1 1,162 

Sleer  2 1.156 

Steer  3 1,216 

1,174 
899 
970 
751 
944 
933 
658 
605 


SU'er  4  . 

Steer  1  

Stwr  2 

Cow  ToDsy. . 

Steer  1  '. 

Steer  2  

Cow  Polly... 
Cow  Flossie. 


Sm 

'Bjta 

hl«. 

■*a     . 

SJ4 
§  ^ 

S 

s  ^ 

esTS 

^  . 

^ 

U« 

1"^ 

1^ 

< 

-< 

Lbx. 

Lh$. 

794 

33 

806 

66 

954 

51 

965 

6.'J 

950 

68 

1,115 

32 

1.079 

28 

1,192 

41 

1.176 

51 

846 

38 

728 

29 

748 

43 

677 

34 

;,103 
1.201 

20 

39 

1.205 

49 

1,261 

45 

1, 211 

37 

930 

31 

1.011 

35 

835 

84 

966 

22 

948 

15 

714 

56 

662 

57 

S  .  1 


%i 

If 

^t 

-  < 

3  (b 

« ft 

g 

"S^ 

;: 

s 

y-i 

^ 

I  ^X 

fi  «  1 


Hvctiutkni.         iualdiii. 


TTt*. 
4 

4 
8 
2 
1 
4 
8 
3 
6 
6 
7 
6 
7 
1 


Tfto. 

5 

39 
15 

6 

7 
10 
11 
11 

8 
11 

8 
10 
10 

1 


Lb». 

34 

32 

40 

34 

18 

26 

21 

26 

19 

31 

25 

27 

29 

11 

9.8 

7 
12 

7.7 
15 
21 
38 
31 
38 
39 
35    ' 


81 
45 
47 
38 
30 
32 
24 
29 
18 
35 
26 
29 
29 
11 

9.6 

7 
13 

9.2 
13 
26 
86 


15-59 
10-65 

7—79 
15—75 

7—26 
10-50 

8-40 
12-40 


15-65 
5-40 
10-50 
15—60 
0—27 
0-40 
0-30 
0— 50 
0—37 
5-25 
12-35 
7-60 
18-50 
20—50 
5-90 
7-85 


Ubt. 

17-46 
13-88 
10-83 
18-69 
15-53 
10-67 
10-52 
10-50 
5-50 
10-55 
13-40 
10- 60 
15-50 
0-38 
0-40 
0-  35 
0-57 
0-60 
6-21 
13-45 
4-50 
25-43 
15-65 
15-72 
5-190 


Note.- The  averages  are  made  by  taking  the  average  of  the  weekly  average,  except  In  the  esse* 
marked  (*),  which  are  for  the  daily  weighings. 

From  this  table  it  appears :  (1)  Tbat  with  70  per  cent  of  the  animals  the  average 
fluctuation  was  greatest  in  the  weights  obtained  after  watering;  (2)  that  with 
weekly  weighings  the  range  of  fluctuation  was  greatest  in  the  weights  obtained  after 
wateriug,  with  60  per  cent  of  the  animals;  (3)  that  the  range  of  fluctuation  in  one 
week's  weighings  was  from  0  to  190  pounds  after  watering  and  only  from  0  to  90 
pounds  before  watering;  (4)  that  with  the  greatest  care  and  following  the  meth- 
ods least  liable  to  error  and  having  the  minimum  of  fluctuation,  we  may  have  an 
error  amounting  to  10  or  15  per  cent  of  the  total  weight  of  the  animal  used  in  experi- 
ments. 

Let  us  next  look  at  another  phase  of  the  question  and  see  how  the  gains  in  weight, 
as  obtaiiu>d  by  weighing  before  and  after  watering,  compare.  For  this  purpose  I 
have  used  the  figures  obtained  with  fourteen  different  animals  under  fattening  ex- 
periments.   The  results  are  set  forth  in  Table  li« 
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Table  II. — Gains  in  fattening  expeiiments  as  indtcaied  hy  talcing  weights  hefore  and 
after  watering^  and  vsing  the  averages  of  seven  consecutive  ^rcighings  at  the  beginning 
and  ending  of  the  expet^ments. 


Animals. 


Number 

of  weeks 

in  experi 

iiient. 


Kamette 

Ba»e 

Steer  1  (1885) 
Steer  2  (1885) 
Steer  3  (1886) 
Steer  4  (1885) 
Steer  5  (1885) 
Steer  6  a885) 
Steer  7  (1885) 
Steer  8  (1885) 
Steer  1  (1886) 
Steer  2  (1888) 
Steer  3  (1886) 
Steer  4  (1886) 


Gain 

before 

watering. 


Gain  after 
atering. 


Pounds. 
95 
117 
126 
156 
120 
116 
105 
130 
143 
155 
128 
153 
145 
138 


Pounds. 
97 
118 
134 
162 
140 
104 
200 
150 
161 
170 
143 
153 
155 
131 


Differ, 
ence. 


Pounds. 

2 

1 

8 

6 

20 

—12 

35 

20 

18 

15 

15 

0 

10 

—7 


From  this  table  it  will  be  seen  tbat  in  all  but  three  cases  the  gains  indicated  by 
the  weights  taken  after  watering  are  greater  than  those  obtained  before  watering 
and  that  in  the  extreme  cases  17  per  cent  of  the  gain  would  appear  to  have  been  due 
to  food  and  water.  This  gives  patticular  stress  to  the  importance  of  always  weigh- 
ing in  the  same  conditions;  and  gains  to  be  compared  with  each  other  should  be  ob- 
tained in  the  same  manner. 

What  shall  he  considered  the  beginning  and  ending  weight  and  how  simll  it  beobiainedf — 
It  is  already  pretty  well  agreed  that  we  should  use  the  average  of  several  consecutive 
weights  for  the  beginning  and  ending  weights  of  an  experiment;  yet  we  often  note 
that  there  has  been  bnt  a  single  weight  taken  at  the  beginning  and  ending  of  an 
experiment,  and  that  they  are  nsed  to  represent  the  loss  or  gain  dae  to  the  particu- 
lar treatment.  A  glance  at  the  great  fluctuations  as  recor<led  in  Table  lis  sufficient 
to  tell  that  this  is  unreliable,  and  that  we  must  use  more  than  one  weighing  to  ob- 
viate and  reduce  this  source  of  error.  There  is  a  danger  in  the  other  extreme  and 
there  must  be  a  limit;  consequently  how  many  weighings  shall  we  make  and  use  in 
our  averages? 

In  Table  lu  are  recorded  the  average  weights  obtained  by  using  three,  Ave,  and 
seven  consecntive  weighings  with  steers  on  maintenance  and  fattening  rations ;  also 
the  gains  as  indicated  by  following  these  different  methods.  From  these  results  we 
find,  as  we  would  naturally  expect,  that  with  the  maintenance  ration  it  makes  but 
little  difference  in  the  different  averages  whether  we  use  three,  five,  or  seven  con- 
secutive weighings,  and  that  probably  the  more  we  use  the  more  nearly  we  approxi- 
mate the  truth.  With  the  fattening  rations  we  find  less  difference  in  the  diiicrent 
averages  than  we  should  expect — in  fact,  in  most  cases  the  agreement  is  surprising. 
On  this  basis  alone  we  would  not  be  warranted  in  advocating  more  than  three  cou- 
secutive  weighings  each  at  the  beginning  and  ending  of  an  experiment.  Cattle  on 
fattening  rations  and  doing  well  should  gain  2  or  3  pounds  per  day,  from  which  we 
see  tbat  if  we  use  the  average  of  seven  weights  instead  of  three  that  we  may  intro- 
duce an  error  of  from  10  to  20  pounds,  and  consequently  record  a  gain  which  was 
really  that  much  less  than  was  truly  the  case.  The  results  in  a  few  instances  as 
recorded  in  Table  in  indicate  that  this  source  of  error  has  been  introduced.  From 
the  fact  as  presented  by  Table  in,  and  reasoning  on  the  above  basis,  I  doubt  if  we 
would  be  warrante<l  in  using  more  than  three  consecutive  weighings  for  our  averages 
to  represent  weights  in  fattening  experiments. 
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Tabi.k  III. 

STEER  1. 


Before  watering. 

Aft«r  watmng. 

1 

• 

Pownd*. 

870 
897 

I 

il 

< 

< 

s 

h 

n 

< 

1 

II 

Pounds, 

918 
930 

> 
< 

Pounds. 

919 
929 

e 

11 

• 

Maintenance  ration : 

IWginuing . .      .   .............. 

Pound*. 

880 
892 

Pounds. 

884 
898 

Pounds. 

886 
901 

Pounds. 

905 
930 

Pounds. 
920 

End  of  two  weeka 

833 

Indicated  sain  

27 

900~ 
30 

1.130 
1.150 

12 

14 

15 

902^ 
16 

1.116 
1.144 

25 

12 

10 

wo" 
11 

1,141 
1,170 

13 

End  of  experiniont 

902 
22 

1,116 
1,152 

903 
19 

1,112 
1,143 

920 
15 

1,145 
1,170 

929 
11 

1,136 
1,171 

931 

Total  gain 

11 

Fattening  ration: 

]U';;iuuiDg 

1,14« 

Finit  mouth 

1,173 

Gain 

ao 

36 

31 

28 

25 

35 

29 

» 

Second  month 

1    1.185 
56 

1,179 
63 

1,!77 
65 

1,181 
66 

1,227 
82 

1,223 

87 

1,212 
71 

1,213 

Gain 

65 

Third  month 

1,210 
80 

1,210 
94 

1,207 
95 

1,204 
88 

1,270  1     1-262 

1,257 
116 

1,2S5 

Gain t 

125 

126 

107 

Fourth  month 

1,245 
115 

1.239 
123 

1,245 
133 

1.244 
128 

1.296 
150 

1,287 
151 

1,290 
149 

1.291 

(Jain  

143 

STEER  2. 


Before  watering. 

After  watering. 

i 

1 

1 
•5 

5 

< 

g 

4i 

.o 

I 

Pounds. 

971 
1,006 

1? 

9 

if 
I* 

s 

h 

> 

Maintenance  ration : 

I'tfffiuuinif         ................. 

Pounds. 

953 
980 

Pounds. 

959 
978 

Pounds. 

965 
980 

Pounds. 

969 
984 

Pounds. 

993 
1,011 

Pounds. 

998 
1,012 

Pounds. 
1.002 

End  of  two  weeks 

1,014 

Indicated  eain 

27 

19 

15 

16 

84 

18 

14 

12 

End  of  experiment 

958 
5 

1.087 
1,120 

963 

4 

1.102 
1,119 

967 
2 

1,108 
1.120 

960 
0 

1,105 
1,113 

986 
15 

995 
2 

997 
—1 

1,000 

Total  gain 

-8 

Fattening  ration : 

Beginning 

1,145       1,141 
1, 150  1    1, 147 

1, 145  '      1. 148 

First  mouth 

1,148|      1,142 

Gain 

33 

17 

17 

8 

5 

6 

3|         -« 

1     ._ 

Second  month 

J.  187 
100 

1,170 
68 

1.171 
08 

1,170 
65 

1,225 
80 

1,215 
7* 

1.208 
63 

135 

1,207 

Gaiu 

60 

Third  month 

1.245 
158 

T,2b5 
1G8 

1.2.38 
136 

"^253" 
151 

1,235 
132 

1.231 
126 

1,290 
145 

1.200 
149 

1.278 

Gain 

130 

Fonrtli  mouth 

1,256 
153 

1,258 
153 

1,300 
155 

1,297 
156 

1,298 
153 

1,301 

Gain 

153 

155 


Table  UI — Contlnuod* 
STEER  3. 


Before  watering 

After  watering. 

• 

to 
2 

Pounds. 

1,160 
1,205 

h 

n 

> 

Pounds. 

1,167 
1,202 

n 

> 

g 

> 

If 

< 

i 

1 

u 
p. 

Pound* 

1,209 
1,232 

2S 

> 
< 

FatUming  ration: 

RMriiiiiiiicr            .    .............. 

Ptfunds. 

1,166 
1,194 

Pounds. 

1,169 
1,191 

/*oimd*. 

1,220 
1,225 

Pounds 

1,212 
1,225 

Pounds. 
1,214 

First  mouth    

1,228 

Gain         

45 

~1, 234" 
74 

35 
46 

28 

22 

5 

2:{ 

13 

14 

1,222  1    1,219 

1 
1,285        1   *>7'i  1     1   9fiS 

~  1,258 
44 

(Jain      

65 

63  1           .'iO 

1,  :v28 

Third  month 

1, 300 
140 

1,315" 
155 

1,292 
125 

1,312" 
145 

1,291 

l.'>91 

1,300 
80 

l7372 
152 

1    Mi 

1,336 
122 

Gain    

125           122 

1,314       1,314 
148           l^-** 

119  1         122 

~1,365       r,3¥7 
156  1        1  •'«-'« 

Fourth  month 

1  369 

Gain 

155 

STEER  4. 


Before  watering. 

After  watering. 

c 
> 

is 

n 

1 

Pounds. 

1,140 
1,167 

0  a 

S3  is 
> 

Pounds. 

1, 143 

1  167 

« 

> 

II 

> 

Average  of  seven 
weights. 

Fattening  ration: 

Beirinniuz   .  . 

Pounds. 

1.105 
1,132 

Pounds. 

1,107 
1,139 

Pounds 

1,110 
1,142 

Pounds. 

1,115 
1,134 

Pounds. 

1.148 
1   I7n 

Pounds, 
1  155" 

Fir»t  mouth 

1  169 

Gain 

27  1         32 
1  195       '   1^^ 

32 

1, 192 
82 

1.246 
136 

"17247^ 
137 

19 

^,18G 
71 

27 

T235 
95 

24  ;          22 

172271   17228 
84  1          80 

1, 296  1     1, 293 

1.U              11!; 

14 

Second  month 

1  225 

Gain 

90 

"17256" 
145 

i,'240' 
135 

85 

"17248" 
141 

X240" 
133 

70 

Third  month 

1,240 
125 

T253" 
138 

1.300 
160 

1  289 

Gain 

134 

Foarth  month 

1  260       1  271  f     1  ^ft 

~1,286 
131 

G»in 

120           12ft 

128 

■ 

The  question  may  come  up  in  tins  connection  as  to  whether  there  is  any  relation 
between  the  amounts  of  material  consumeil,  matter  voided,  and  the  loss  or  gain  in 
weight.  In  order  to  answer  this  question.  Tahle  iv  has  been  added.  But  a  glance 
at  it  is  snflicient  to  show  that  there  is  no  direct  relation,  for  where  the  ditfereuce 
between  food  consumed  and  matter  voided  would  indicate  a  gain  of  34  pounds,  we 
findoneof  only  4  pounds;  and  again  where  we  have  an  indicated  gain  of  14  pounds^ 
we  find  a  loss  in  weight  of  11  pounds,  and  so  on  throughout  the  list. 
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Table  IY. — Relation  hetwcenfeod  and  water ,  excreta,  and  gain  or  losiin  weight. 


St«erl. 

Steer  2. 

Fodder 

WAt<»r 

Total 

Total 

Fodder 

Water 

Total 

Total 

Differ- 

LoMor 
gaki  in 
weight. 

eaten. 

drituk. 

eaten. 

voided. 
Pounds. 

eaten. 

drunk. 

eaten. 

voided. 

ence. 

Poundi. 

Poundt. 

Potmdi. 

Pounds.  Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

11.7 

32 

43.7 

33.4 

+  10.3 

—  7 

12.3 

41 

53.3 

33.5 

+19.8 

7 

11.0 

10 

21.0 

23.1 

-2.1 

—16 

10.5 

g 

33.5 

30.6 

+  3.0 

-5 

11.3 

36 

47.3 

28.0 

+19.3 

+  6 

9.7 

44.7 

31.7 

+13.0 

+  3 

11.7 

44 

65.7 

21.4 

+34.3 

+  4 

10.0 

88 

48.0 

28.6 

+  19.4 

+  2 

11.0 

33 

44.0 

29.4 

+  14.6 

+  3 

13.5 

25 

88.5 

24.7 

+13.8 

—10 

11.5 

30 

41.6 

29.5 

+  12.0 

0 

11.3 

43 

64.3 

29.0 

+25.8 

+13 

10.0 

32 

42.9 

26.3 
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SUMMARY. 

From  the  figures  and  resalts  whicli  have  already  been  presented  the  followlDg 
oonclusious  raay  be  warranted : 

(1.)  That  it  would  seem  best  to  follow  the  rule  of  weighing  before  watering  rather 
than  after. 

(2.)  That  the  average  of  three  weighings  at  the  beginning  and  the  same  at  ending 
an  experiment  shouM  be  used  as  the  starting  and  ending  weights. 

(3.)  We  should  always  weigh  in  the  same  manner  and  condition. 

(4.)  That  it  is  evident  we  should  endeavoi;  to  find  methods  by  which  to  obviate  the 
great  fluctuations  in  weight  which  usually  occur  from  day  to  day. 

Physical  Tests  of  Soils. 

By  R.  H.  LouGHHmGE,  qf  Califomia,  _ 

The  subject  of  soil  investigation  or  inquiry  into  its  chemical  and  physical  nature 
has  recently  begun  to  assume  some  prominence  among  those  scieutists  who  give 
their  time  to  the  study  of  those  conditions  that  promote  or  hinder  the  growth  and 
development  of  plants  and  animals. 

A  few  of  these  have,  however,  for  many  years  believed  the  subject  to  be  of  prime 
importance  and  worthy  of  serious  attention,  as  preliminary  to  investigations  in 
which  the  relation  of  fertilizers  to  crops  is  concerned. 

Among  these,  Dr.  Robert  Peter,  of  Kentucky,  and  Prof.  E.  W.  Hilgard,  formerly  of 
Mississippi  but  now  of  California,  are  pioneers  in  this  country;  for  they  began  the 
analyses  and  interpretation  of  results  as  long  ago  as  the  fifties. 

As  more  than  one  thousand  analyses  of  soils  from  some  fifteen  States  have  been 
made  by  them  or  under  their  supervision,  and  under  conditions  and  methods  so  uni- 
form as  to  make  the  results  entirely  comparable,  I  wish  briefly  to  present  these 
methods  both  chemical  and  physical,  in  order  that  by  their  adoption  by  the  experi- 
ment stations,  the  comparability  may  be  extended  to  all  soils  over  the  United  States. 
That  such  a  result  is  desirable  in  the  extreme  no  one  can  deny;  and  its  practicsl 
value  has  recently  been  very  forcibly  demonstrated  in  the  comparison  made  by  Prof. 
Hilgard  of  soils  of  the  moist  and  arid  regions  of  tbe  Atlantic  and  Pacific  slopes  of 
the  United  States  in  his  report  to  the  Weather  Bureau,  entitled  **  Relations  of  soils 
to  climate.'' 
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The  method  of  actual  an.alysis  is  porlmps  in  itself  of  no  very  special  importance 
proviiled  accurate  result*  are  obtained;  for  tlic  results  from  a  given  solution  should 
be  the  same  by  any  method. 

It  is  the  nfotbod  by  which  the  soil  solution  is  obtained  that  wo  wish  to  ky  partic- 
olor  stress  upon;  the  condition  in  which  the  analytical  portion  is  taken;  the  solvent 
used  and  the  time  of  digestion;  for  it  is  these  that  make  the  method  presented  by 
Prof.  Kedzie  the  object  of  criticism. 

Uuiform  methods  in  the  preliminary  treatment  of  the  soil  is  then  the  main  point 
to  be  insisted  upon  by  those  having  at  heart  the  comparability  of  results  and  the 
utilization  and  preservation  of  the  immense  amount  of  work  already  done. 

In  this  preliminary  work  there  are  two  points  which  mainly  produce  the  great  dif- 
ferences between  the  resnlts  by  the  one  method  and  that  by  Kedzie. 

The  first  is  in  the  size  of  the  meshes  through  which  the  soil  is  passed;  or  the  limit 
in  size  of  the  particles  which  make  up  the  so-called  tine  earth.  The  method  of  tho 
Kedzie  chemists  places  the  maximum  at  1  millimeter,  while  that  of  our  method  is 
one-half  millimeter. 

This  admission  of  grains  of  from  one-half  to  1  millimeter  into  the  calculation  would 
produce  in  some  soils  a  great  difference  in  percentage  results.  In  many  of  onr  sandy 
soils  several  per  cent  of  such  coarse  materials  would  be  added  to  the  basis  of  calcu- 
lation, and  to  that  extent  dilute  the  fine  soil  with  inert  matter.  This  question  as  to 
what  should  be  rejected  from  the  analyses  was  considered  very  early  in  the  history 
of  soil  investigation,  and  both  Drs.  Peter  and  Hilgard  concl tided  that  all  above  one- 
half  millimeter  should  be  relegated  to  the  rejected  grit  and  gravel  series,  as  compris- 
ing matters  entirely  devoid  of  plant  food. 

The  percentages  are  determined,  of  course,  but  it  is  useless  to  clog  the  filter  with 
this  increased  amount  of  insoluble  residue  and  dilute  the  already  small  amount  of 
phint  food. 

To  include  gravel  and  such  coarse  material  in  a  chemical  analysis  is  of  course 
preposteroas  and  a  limit  must  be  made  to  the  size  of  the  particles  admitted  to  the 
fine  earth  So  long,  then,  as  this  limit  is  to  be  an  arbitrary  one,  is  it  not  by  far  the 
wisest  course  to  adopt  that  of  the  one-half  millimeter  by  which  so  much  work  has 
already  been  done  than  to  take  the  one  millimeter  and  throw  out  of  comparison 
that  work  as  well  as  the  interpretation  of  results  so  carefully  made  by  Prof.  Hilgard 
on  that  basis.  The  hygroscopic  moisture  absorbed  by  a  soil  is  a  very  important  in- 
dex to  its  power  of  resisting  drouth,  and  hence  is  always  determined  under  condi- 
tions representing  the  two  extremes  of  extra  dryness  and  of  air  saturated  with  moist- 
ure at  a  regular  temperature. 

We  thus  have  data  for  comparison  under  uniform  conditions;  while  on  the  other 
hand  the  Kedzie  method  takes  an  air-dried  soil  for  its  hygroscopic  moisture  deter- 
mination, and  the  condition  of  atmosphere  is  not  noted. 

I  have  thus  briefly  sketched  the  points  in  the  Kedzie  method  of  analyses  that  are 
fatal  to  any  attempt  at  comparison  of  results  with  the  vast  amount  of  work  already 
done;  and  they  are  points  embraced  almost  exclusively  in  the  preliminary  treat- 
ment of  the  soil.  I  will  now  present  the  method  as  used  by  us,  and  which  has  l)ecn 
prepared  by  Prof.  Hilgard,  and  I  sincerely  hope  that  it  will  bo  adopted  by  those 
chemists  who  may  take  up  the  subject  of  soil  analysis. 

MECHANICAL  ANALYSIS. 

It  is  hardly  necessary  to  review  for  you  the  troubles  and  trials  that  Prof.  Hilgard 
was  subjected  to  in  his  first  investigation  of  the  mechanical  constituents  of  soil,  and 
which  led  up  finally  to  his  designing  the  present  apparatus,  which  he  terms  a  soil 
elntriator. 

I  will  only  say  that  the  cause  of  all  his  trouble  in  the  use  of  the  Nobel  apparatus 
aiid  with  bei^kers  was  the  strong  tendency  of  the  fine  particles  to  coalescence,  a  ten- 
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doncy  tbat  belongs  t/i  all  from  clay  up  to  particlen  of  2  millimeters  diameter  or  16 
millimeters  hydraulic  value.  Prof.  Hilgard  therefore  put  into  exercise  his  ingenn- 
ity  and  designed  the  present  form  of  apparatus,  though  only  recently  has  it  been 
perfected  as  presented  to  you.  A  prime  requisite  is  a  uniformity  in  the  velocity  of 
each  current  of  water. 

To  secure  a  uniform  velocity  it  was  of  course  necessary  that  the  pressure  of  the 
column  of  water  above  the  elutriator  should  be  constant  at  whatever  the  height  of 
water  in  the  reservoir. 

The  Mariottes  bottle  fulfills  these  conditions,  and  is  placed  on  a  shelf  some  15  or 
20  inches  above  the  top  of  the  cylinder  of  the  elutriator. 

With  this  instrument  very  accurate  results  are  obtained;  and,  what  is  more,  sedi- 
ment of  any  desired  hydraulic  value  can  be  isolated  by  regulating  the  flow  of  tbc 
current. 

The  apparatus  has  the  advantage  over  other  metho<ls,  also,  in  permitting  the 
operator  to  do  other  work,  having  only  to  keep  an  eye  occasionally  on  it  and  an  ear 
open  to  catch  any  irregular  movement  in  churn  or  bubbles  of  air  in  the  Mariottes 
bottle. 

Method  of  Soil  Analysis. 

[Adopted  by  Drt.  Robert  Peter  and  K  W.  Hilgard  in  the  analysis  of  over  1,000 soil^of  the Sontbcm 
and  Pacific  States,  for  the  Tenth  United  States  Census,  and  for  the  various  State  reports  by  the 
sanie  authors.] 

The  soil  is  thoroughly  broken  up  dry  with  a  rubber  pestle,  or,  in  case  of  clayey 
soils,  digested  with  distilled  water  until  thoroughly  disintegrated.  It  is  then  siftrd 
or  washed  (as  the  case  may  be)  through  a  sieve  of  5  millimeters  clear  aperture;  if 
washed,  the  muddy  water  must  be  evaporated  to  dryness  with  the  soil  slush  andtbe 
whole  thoroughly  mixed.  The  samples  so  obtained  constitute  the  "fine  earth  "to 
be  used  in  chemical  analysis ;  the  coai*se  portions  are  to  be  further  segregated  by  sieves 
and  their  mineralogical  constituents  identified  with  the  microscope,  reagents,  or 
Thoulets  solution,  as  the  case  may  require.  The  fine  earth  is  exposed  to  an  atmos- 
phere saturated  with  moisture  for  about  twelve  hours  at  the  ordinary  tempeniture 
(60^F.)  of  the  cellar  in  which  the  box  should  be  kept.  For  this  it  is  sifted  in  a  layer 
of  about  1  millimeter  thickness  upon  glazed  paper,  on  a  wooden  table  in  a  small 
covered  box  (12  by  9  by  8  inches)  in  which  there  is  about  an  inch  of  water;  the  inte- 
rior sides  and  cover  of  the  box  should  bo  lined  with  blotting  paper,  which  is  kept  sat- 
urated with  water,  to  insure  the  saturation  of  the  air. 

After  eight  to  twelve  hours  the  earth  is  transferred  as  quickly  as  possible,  in  the 
cellar,  to  a  weighed  drying  tube,  and  weighed ;  it  is  then  plac<jd  in  a  paraffin  bath; 
the  temperature  gradually  raised  to  200^  (C.)  and  kept  there  twenty  to  thirty  min- 
utes (rapidity  of  raising  temperature  depending  upon  the  amount  of  moisture  in  the 
soil),  a  current  of  dry  air  passing  continually  through  the  tube.  It  is  then  weighed 
again  and  the  loss  in  weight  gives  the  hygroscopic  moisture  in  saturated  air. 

From  the  drying  tube  two  quantities  are  weighe<l  out;  2  to  2.5  grams  for  general 
analysis,  and  3  to  3.5  grams  for  phosphoric  acid  determination.  Of  very  sandy  soils, 
as  much  as  4  grams  may  be  taken  for  general  analysis. 

I. — General  Analysis. 

(1)  The  weighed  quantity,  usually  of  2  to  2.5  grams,  is  brought  into  a  small  por- 
celain beaker  covered  with  a  watch  glass,  treated  with  8  to  10  times  itsbnlkof 
hydrochloric  acid  of  1.115  specific  gravity  and  two  or  three  drops  of  nitric  acid,  aiid 
digested  for  five  days  over  the  laboratory  steam  bath.  At  the  end  of  this  time  it  is 
evaporated  to  dryness,  first  on  the  water  bath  and  then  on  the  sand  bath.  By  this 
treatment  all  the  silica  is  rendered  insoluble. 

•  It  is  now  moistened  with  strong  hydrochloric  acid  and  two  or  three  drops  of  nitric 
acid,  warmed,  and,  after  allowing  ijj  to  stand  a  few  hours  on  the  v^tey  ba^h,  treated 
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with  distilled  water;  tlien  it  is  filtered  from  the  insoluble  residue  which  is  strongly 
i^ited  and  weighed. 

Note  1. — If  the  filtrate  should  he  turbid  the  insoluble  residue  which  has  gone 
through  the  filter  con  be  recovered  in  the  iron-and-alumina  detenniuntion. 

The  insoluble  residue  is  next  boiled  for  fifteen  or  twenty  minutes  in  a  concen- 
trated solution  of  carbonate  of  soda,  to  which  a  few  drops  of  caustic  lye  should  then 
be  a<lded  to  prevent  reprecipitation  of  the  dissolved  silica.  The  solution  is  then  fil- 
tered hot. 

The  difference  between  the  weight  of  the  total  residue  and  that  of  undissolved  sand 
and  mineral  powder  Is  recorded  as  '^  soluble  silica,''  being  the  aggregate  of  that  set 
free  by  the  acid  treatment,  and  that  previously  existing  in  the  soil.  The  latter, 
*  however,  rarely  exceeds  5  per  cent. 

(2)  The  acid  filtrate  from  the  total  insoluble  residue  is  evaporated  to  a  convenient 
bulk.  In  rase  the  filtrate  should  indicate  by  its  color,  etc.,  the  presence  of  any  con- 
siderable amount  of  organic  matter,  it  should  be  oxidized  by  aijua  regia,  otherwise 
there  will  be  difiieulty  in  separating  alumina. 

(3)  The  filtrate  thus  prepared  is  now  broughtto  boiling  and  treated  with  ammonia, 
whereby  the  iron  and  alumina  are  precipitated;  it  is  kept  boiling  until  the  excess  of 
ammonia  is  driven  off,  and  then  filtered  hot.     (Filtrate  A.) 

KoU  2. — If  the  boiling  is  continued  too  long,  filtration  becomes  very  difficult  and 
a  part  of  the  precipitate  may  redissolve  in  washing.  Filtration  may  bo  begun  so 
soon  us  the  nose  fails  to  note  the  presence  of  free  ammonia ;  test  paper  is  too  delicate. 
Failure  to  boil  long  enough  involves  the  contamination  of  the  iron-alumina  precipi- 
tate with  lime  and  manganese. 

(4)  The  precipitation  of  iron  and  alumina  is  well  washed  with  boiling  water,  then 
removed  from  the  filter  to  a  platinum  dish.  The  small  quantity  which  unavoidably 
remains  on  the  filter  is  dissolved  with  hydrochloric  acid  (boiling);  the  filter  is  then 
added  to  the  alumina  or  may  serve  for  filtering  the  alumina  subsequently. 

The  iron  and  alumina  precipitate  (with  filter)  of  No.  3  is  dissolved  in  a  mixture  of 
about  5  cubic  centimeters  hydrochloric  acid  and  20  cubic  centimeters  water.  Then 
filter  (see  note  1)  and  make  up  to.  150  cubic  centimeters.  Take  50  cubic  centimeters 
for  the  detern\ination  of  iron  and  alumina  together  (by  precipitation  with  ammonia) 
and  50  cubic  centimeters  for  iron  alone;  keep  50  cubic  centimeters  in  reserve.  De- 
termine the  iron  by  means  of  a  standard  solution  of  permanganate  of  potash,  after 
redaction ;  this  latter  is  done  by  evaporating  the  50  cubic  centimeters  almost  to 
dryness  with  strong  sulphuric  acid,  adding  water  and  transferring  the  solution  to  a 
flask,  and  then  reducing  by  means  of  pure  metallic  zinc  in  the  usual  way.  The 
alumina  is  then  determined  by  difference. 

(5)  The  filtrate  A  from  iron  and  alumina  is  acidified  slightly  with  HCl.  and  if  too 
bulky,  is  evaporated  down  to  about  25  cubic  centimeters  (unless  the  soil  is  a  cal- 
careous one)  and  the  lime  is  precipitated  from  it  by  neutralizing  with  ammonia  and 
a<lding  ammonic  oxalate.  . 

The  precipitation  of  the  lime  should  be  done  while  boiling,  as  the  precipitate 
settles  much  more  easily.  It  is  allowed  to  stand  for  twelve  hours,  then  filtered  off, 
washed  with  cold  water  and  dried.     (Filtrate  C.) 

By  ignition  the  precipitate  is  partially  converted  into  the  oxide.  This  is  then 
heated  with  twice  its  bulk  of  powdered  ammonium  carbonate,  moistened  with  hot 
water  and  exposed  to  a  gentle  heat  (50  to  80^  C.)  until  all  the  ammonia  is  expelled. 
It  is  then  dried  below  red  heat  and  weighed  as  lime  carbonate.  When  the  amount 
of^me  ,is  at  all  considerable,  the  treatment  with  ammonic  carbonate  must  be  re- 
peated till  a  constant  >vc4ght  is  obtained. 

(6)  The  filtrate  C  from  the  lime  is  brought  into  a  hard  Bohemian  flask,  evaporated 
down  over  the  sand  bath  and  theammoniacal  salts  destroyed  with  aqua  regia  (Law- 
rence Smith's  method.)  From  the  flask  it  is  removed  to  a  small  beaker  and  evapor- 
ated to  dryness,    lliis  process  usually  occupies  fou^  to  $ve  hours.    The  residue 
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should  be  crystalline-granular;  if  wliite-opaque,  ammonio  nitrate  remains  and  most 
be  destroyed  by  HCJ. 

The  dry  residue  is  now  moistened  with  nitrio  acid  and  the  silica  present  is  sepa- 
rated by  filtration  from  the  filtrate  which  should  not  amount  to  more  tibian  10  or  15 
cubic  centimeters.  Sulphuric  acid  is  then  precipitated  by  treatment  with  a  few 
drops  of  baric  nitrate;  both  the  solution  and  the  reagent  being  heated  to  boUiug. 
If  the  quantity  of  sulphuric  acid  is  large,  it  may  be  filtered  off  after  the  lapse  of  four 
or  five  hours.  ^Filtrate  D. )  If  very  small  let  it  stand  twelve  hours.  The  precipitate 
is  washed  out  with  boiling  water,  dried,  ignited  and  weighed.     (Filtrate  D.) 

Note  S. — Care  should  be  ta^en  in  adding  the  barium  nitrate  to  use  only  the  least 
possible  exceHs,  because  in  such  a  small  concentrated  acid  solution  the  excess  of 
barium  nitrate  may  crystallize,  and  will  not  readily  dissolve  in  hot  water.  Care 
must  also  be  taken  not  to  leave  in  the  beaker  the  large  heavy  crystals  of  baric  sul- 
phate, of  which  a  few  sometimes  constitute  the  entire  precipitate,  rarely  exceeding 
a  few  milligrams.  Should  the  ignited  precipitate  show  an  alkaline  reaction  on 
moistening  with  water,  it  must  be  treated  with  a  drop  of  HCl  refilterod  and 
reweighed. 

(7)  Filtrate  D  is  now  evaporated  to  dryness  in  a  platinum  dish ;  the  residue  is 
treated  with  twice  its  bulk  of  crystallized  oxalic  acid,  moistened  with  water  and 
exposed  to  gentle  heat.  It  is  then  strongly  ignited  to  change  the  oxalates  to  car- 
bonates; this  treatment  with  oxalic  acid  must  be  made  in  a  vessel  which  can  be 
kept  well  covered,  otherwise  there  is  danger  of  loss  through  spattering.  As  little 
water  as  possible  should  be  used,  as  otherwise  loss  is  difficult  to  avoid  from  evolu- 
tion of  carbonic  gas.  Spatters  on  the  cover  should  not  be  washed  back  into  the 
basin  until  after  the  excess  of  oxalic  acid  has  been  volatilized.  The  ignited  mass 
should  have  a  slightly  blackish  tinge,  to  prove  the  conversion  of  the  nitrates  into 
carbonates.  White  portions  may  be  locally  re-treated  with  oxalic  acid.  The 
ignited  mass  is  treated  with  a  small  amount  of  water  which  dissolves  the  alkaline 
carbonates  and  leaves  the  carbonated  of  magnesia,  proto-sesquioxide  of  manganese,^ 
and  the  excess  of  barium  carbonate  behind.  The  alkalies  are  separated  by  filtra- 
tion into  a  small  platinum  dish  (Filtrate  £),  and  the  residue  w^ll  but  economically 
washed  with  water  on  a  small  filter.  When  the  filtrate  exceeds  10  cubic  centi- 
meters, it  will  on  evaporation  show  so  much  turpidity  from  dissolved  earthy  carbon- 
ates as  to  render  refiltration  on  a  minute  filter  necessary,  since  otherwise  the  soda 
percentage  will  be  found  too  large,  magnesia  too  small. 

NoU  4, — If  on  dissolving  the  ignited  mass  the  solution  should  appear  greenish, 
from  the  formation  of  alkaline  mauganates,  add  a  few  drops  of  alcohol  to  reduce  the 
manganese  to  insoluble  dioxide. 

The  residue  of  barium,  magnesium,  and  manganese  compounds  is  now  treated  on 
the  filter  with  hydrochloric  acid,  and  the  platinum  dish  is  washed  with  warm  nitric 
acid  (not  hydrochloric,  for  the  platinum  dish  may  be  attacked  by  chlorine  from  the 
manganese  dioxide),  dissolving  any  small  traces  of  precipitate  that  may  have  been 
left  behind. 

(3)  The  solution  containing  the  chlorides  of  magnesium  and  manganese  is  now 
freed  from  the  barium  salts  by  hot  precipitation  with  sulphuric  acid,  and  the  barium 
sulphate,  after  settling  a  few  hours  is  filtered  off.  The  filtrate  is  neutralized  with 
ammonia,  any  resulting  small  precipitate  (of  iron)  is  filtered  off,  and  the  manganese 
precipitated  with  ammonic  sulphide.  Let  stand  twelve  hours,  and  filter  (filtrate 
F) ;  wash  with  cold  water,  dry,  ignite,  and  weigb  as  manganic  proto-sesquioxide 

( 9)  The  filtrate  F  from  the  manganese  is  now  freed  ftom  sulphur  by  acidulating 
with  hjrdrochlorio  acid,  evaporating  down  if  necessary,  and  filtering.  From  the 
filtrate  the  magnesia  is  precipitated  by  adding  an  equal  amount  of  ammonia  and 
treating  with  sodio  phosphate.  After  standing  at  least  twenty-four  hours,  the 
magnesia  salts  may  be  filtered  off,  washed  out  with  anmioniacal  water,^ied,  ignited, 
and  weighed  as  magnesium  pyro-phosphate. 
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(10)  Tho  ftUrate  E,  which  shoiiM  ni>t  bo  miro  than  10  or  15  cubic  centimeters, 
containing  the  carhoiiaies  of  the  alkalies,  is  evaporated  to  dryness  and  gently  fused 
so  M  to  render  insolnble  any  magnesium  carbonate  that  may  have  gone  throngh ; 
then  redissolvecl  itnd  filtered  into  a  small  weigho<l  platinum  dish  containing  a  few 
drops  of  hydrochloric  acid,  to  change  the  carbonates  into  chlorides;  eva}>orntod  to 
dryaess,  exposed  to  a  gradnally  rising  temperature  (below  red  heat),  by  which  the 
ehkridett  are  thoroughly  dried  and  freed  from  moisture  so  as  to  prevent  the  decrepi- 
tiition  that  woald  otherwise  occur  on  ignition.  Then,  holding  the  platinum  basin 
ftrraly  by  foreeps  grasping  the  clear  edge,  pass  it  carefully  over  a  very  low  Bunsen 
flame,  so  ae  to  eaase,  snceeesirely,  every  portion  of  the  scaly  or  powdery  residue  to 
ei^apoe  without  fhlly  fusing.  There  is  thus  no  loss  from  volatilization,  and  no 
difficulty  in  obtaining  an  accurate,  constant  weight. 

The  weighed  chlorides  are  now  brought  by  means  of  a  little  water  into  a  small 
beaker  or  porcelain  dish,  treated  with  a  sufficient  quantity  of  platinio  chloride,  and 
evaporated  to  dryness  over  the  water  bath.  The  dried  residue  is  treated  with  a 
mixture  of  three  parts  alcohol  and  one  part  ether,  leaving  the  potassio-platinic-chlo- 
ride  nndissolved.  This  is  pnt  on  a  filter  and  washed  with  ether-alcohol.  When 
dried  the  precipitate  and  f.ltor  are  put  into  a  small  platinum  crucible  and  exposed 
to  a  heat  snAciently  intense  to  reduce  the  platinum  chloride  to  metallic  platinum 
and  to  volatilize  the  greater  part  of  the  potassium  chloride.  This  is  easily  accom- 
plished in  a  crucible  which  is  ronghened  by  being  constantly  used  for  the  same  pur- 
pone  (and  no  other),  the  spongy  metal  causing  a  ready  evolution  of  the  gases. 

The  redaced  platinum  is  now  first  washed  with  hot  acidulated  water,  then  with 
pore  water,  then  all  moisture  is  driven  off  and  it  is  weighed.  From  the  weight  of 
tbeplatinnm  is  calculated  the  potassie  chloride  and  the  oxide  corresjionding;  the 
difference  between  the  weights  of  the  total  alkaline  chlorides,  and  the  potassio 
chloride  gives  the  sodic  chloride  from  which  may  be  calculated  tlie  sodic  oxide. 

IL~Pn08PH0RIC  ACID  DSTERM I  NATION. 

(11)  The  wotghod  quantity  of  3  to  5  grams  is  ignited  in  a  platinum  crucible, 
care  being  taken  to  avoid  all  loss  by  dusting.  The  loss  of  weight  after  full  ignition 
gives  the  amoont  of  chemically  combined  water  and  volatile  and  combustible  mat- 
ter. 

(12)  The  ignited  soil  is  now  removed  to  a  porcelain  or  glass  beaker,  treated  with 
four  to  five  times  its  bulk  of  strong  nitric  acid,  digested  for  two  days,  evaporated  to 
dryness  first  over  the  water  bath  and  then  over  the  sand  bath ;  moistened  with  nitric 
acid,  heated  and  treated  with  water.  After  standing  a  few  hours  on  the  water  bath 
it  is  filtered  off  from  theinsoluble  residue  and  the  filtrate  is  evaporated  to  a  very 
small  bulk  (10  cubic  centimeters)  and  treated  with  about  twice  its  bulk  of  ammo- 
nium molybdate,  thus  precipitating  the  phosphoric  acid.  After  standing  at  lea«t 
twelve  hoars,  at  first  on  the  steam  bath,  it  is  filtered  off  and  washed  with  a  solution 
of  ammonium  nitrate  acidified  with  nitric  acid.  The  washed  itrecipitate  is  (iissolved 
on  the  filter  with  dilute  ammonia.  After  washing  the  filter  carefully  the  ammo- 
niacal  solution  is  treated  with  magnesia  mixture,  by  which  the  phosphoric  acid  is 
precipitated.  After  allowing  it  to  stand  twenty-four  hours  it  is  iiltered  off,  wasliod 
in  ^e  usual  way,  dried,  ignited  and,  weighed  as  magnesium  pyrophosphate,  from 
which  the  phosphoric  acid  is  calculated.  The  i)er  cent  of  phosphoric  acid  found  is 
to  be  sabtracted  from  that  of  the  alumina. 

Note, — ^When  a  gelatinous  residue  remains  on  the  filter  after  dissolving  the  molyb- 
do-phosphate  with  ammonia,  it  may  consist  either  of  silica  not  rendered  fully  insolu- 
ble in  the  first  evaporation,  or,  more  rarely,  of  alumina  containing  phosphate.  It 
should  be  treated  with  strong  nitric  acid,  and  the  filtrate  with  ammonic  molybdate. 
Any  precipitate  formed  is  of  course  added  to  the  main  quantity  before  precipitating 
witli  magnesia  solution. 

3838-BaU.  16 11 
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HUMU8  DKTEKMINATION  IN  SOILS* 

Aboat  lO^atns  of  soil  are  weighed  off  into  a  prepared  filter.  The  soil  should  be 
covered  with  a  piece  of  paper  (filter),  so  ae  to  prevent  it  from  packing  -when  solvents 
are  poured  on  it. 

It  is  now  treated  'with  hydrochloric  acid  from  0.5  to  1  per  cent  strong  (25} 
cabio  centimeters  of  strong  acid  and  30  cubic  centimeters  of  water),  to  dissolve 
out  the  lime  and  magnesia,  which  prevent  the  humus  from  dissolviug  in  ammonia. 
Treat  with  the  acid  until  there  is  no  reaction  for  lime;  then  wash  out  the  acid  with 
water  to  neutral  reaction.  Dissolve  the  humus  with  weak  ammonia  water,  prepared 
by  dUuting  common  saturated  ammonia  water  (173  cubic  centimeters  anunonia  to  .22 
water).  Evaporate  the  humus  solution  to  dryness  in  a  weighed  platinum  dish  at 
100,  C. ;  weigh,  then  ignite.    The  loss  of  weight  giveS  tbe  weight  of  humus. 

The  residue  from  ignition  is  carbonated  with  carbonic  gas,  hciited,  and  weighed, 
thus  giving  the  ash.  It  is  then  moistened  with  nitric  acid  and  evaporated  to  dry- 
ness. The  residue  is  treated  with  nitric  acid  and  water,  allowed  to  stand  a  few 
hours,  and  the  solution  filtered  from  the  insoluble  residue,  which  is  ignited  and 
weighed,  giving  the  silica. 

The  ''soluble''  phosphoric  acid  is  determined  from  the  solution  by  the  usnal 
method,  as  magnesic  pyrophosphate.  It  usually  amounts  to  a  fraction  varying  iiom 
one-half  to  as  little  as  one- tenth  of  the  total  in  the  soil. 

While  the  PsOa  so  determined  is  manifestly  more  soluble  and  more  available  to 
vegetation  than  the  rest  of  that  found  by  extraction  with  stronger  acid,  it  is  clearly 
not  as  available  as  tbat  which,  when  introduced  in  the  form  of  superphosphates, 
exerts  such  striking  effects,  even  though  forming  a  much  smaller  percentage  of  tiie 
whole  soil.  Nevertheless,  very  striking  agreement  with  actual  practice  is  often 
found  in  making  this  determination. ' 

The  estimation  of  "  hnmns"  by  combustion  in  any  form  of  the  total  organic  mat- 
ter in  the  soil  gives  results  varying  according  to  the  season,  and  having  no  diiiKt 
relation  to  the  active  humus  of  the  soil. 

It  is  strenuously  suggested  that  in  the  presentation  of  the  results  of  a  soil  analysis 
the  order  of  the  electrolytic  series  be  observed,  as  in  the  schedule  annexed,  so  as  to 
facilitate  comparisons.  The  ''insoluble  residue''  is  best  placed  at  the  head  of  the 
column,  as  it  indicates  at  a  glance,  approximately,  tho  general  character  of  the  soil, 
as  sandy  or  clayey. 

For  suggestions  concerning  the  interpretation  of  analyses  made  according  to  tho 
above  method  bee  "  Report  on  the  Experiment  Stations  of  the  University  of  Cali- 
fornia," 1890,  pp.  151-172. 

Suggested  Experiments  in  Breedixq. 

By  WiLLUM  H.  Bbbweb,  of  ConneeUeut. 

Practical  breeding  has  become  a  greatly  spccinlized  art,  and  the  natural  laws  in- 
volved are  a  very  tit  subject  for  experimental  study  at  the  stations.  Although  the 
general  rules  seem  to  be  fairly  well  understood,  nevertheless  some  of  the  funda- 
mental laws  of  breeding  are  not  yet  established,  and  will  not  be  until  proved  by 
experiments  made  for  this  special  end  by  trained  biologists  working  according  to  sci- 
entific methods. 

For  example:  It  is  almost  universally  believed  by  i^ractical  breeders  that  "ac- 
quired characters"  are  sometimes,  or  at  least  to  some  degree,  transmitted  by  hered- 
ity, and  they  practice  accordingly.  This  belief  has  been  so  widely  shared  by  scien- 
tists that  until  lately  it  has  been  a  sort  of  scientific  dogma. 

Within  a  few  years,  however,  this  dogma  has  been  questioned  by  a  largo  number 
of  very  eminent  biologists,  many  of  whom  deny  it  in  toto  and  claim  that  from  the 
very  nature  and  basis  of  heredity  such  transmission  can  not  take  place  under  any 
circumstances  nor  to  any  degree  whatever. 
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Between  the  two  extremes  there  is  a  considerable  following  which  allows  the  pos- 
sibility of  the  heredity  of  *'  acquired  characters,"  but  denies  that  it  has  any  prac- 
tical valae  in  the  evolation  of  species  in  nature,  and  conseqaently  plays  no  part  in 
the  improvement  of  breeds  by  art. 

This  nncertainty  is  so  far-reaching  in  its  applications  and  so  important  in  its  eco- 
nomic results  that  I  suggest  a  few  series  of  experiments  to  be  made  at  agricultural 
experiment  stations.  The  costly  character  of  the  best  stock  used-in  practical  breed- 
ing and  the  cost  of  the  means  and  appliances  for  breeding  in  its  most  advanced 
practice  plaoe  this  out  of  reach  of  the  stations.  The  experiments  I  suggest  may 
be  carried  out  with  some  small  and  inexpensive  species  of  domestic  animals.  The 
experiments  had  better  be  made  with  mammals  than  with  poultry,  and  the  laws 
involved  can  be  as  well  established  by  experiments  on  rabbits,  guinea  pigs,  or  even 
rats  and  mice,  as  with  the  most  expensive  trotters  or  short-horns. 

The  eminent  Prof.  August  Weismanu  and  his  followers  claim  that  none  of  the 
changes  produced  on  an  animal  after  its  birth  are  ever  transmitted  by  heredity  to 
its  offspring,  even  in  the  slightest  degree;  that  the  changes  in  the  parent  due  to 
nntrition,  Uiose  which  follow  from  increased  or  diminished  ftincUon,  the  effects  of 
mutilation,  injury,  and  disease— in  short,  of  ''  any  of  the  external  influences  which 
set  upon  the  body" —never  are,  and  never  can  be,  by  any  possibility,  transmitted; 
that  the  fundamental  causes  of  heredity  absolutely  forbid  it. 

I  have  yet  to  And  the  successfol  breeder  who  accepts  this  as  an  established  law  of 
nature,  nor  is  it  accepted  by  all  biologists.  I  think,  therefore,  that  experiment  sta- 
tions, established  for  the  investigation  of  natural  laws  of  economic  importance, 
should  undertake  experiments  to  find  out  what  is  the  law  involved  in  such  cases.  I 
would  suggest  that  the  experiments  be  carried  along  in  at  least  two  parallel  lines, 
one  to  determine  the  effect  of  nutrition,  the  other  of  function.  These  would  be  the 
easier  and  of  more  obvious  application  to  the  average  practical  breeder. 

If  rabbits,  for  example,  are  chosen  for  experiment,  I  would  recommend  that  the 
beginning  be  made  with  a  sufficiently  large  number  of  animals  so  that  the  breeding 
need  not  be  very  close,  ond  that  the  original  stock  consist  of  several  breeds,  half  a 
dozen  or  more,  their  blood  to  be  variously  mixed  by  crossing  as  the  experiments  go 
on  in  order  that  the  mongrel  produce  may  have  a  greater  tendency  to  vary  under  the 
conditions  imposed  than  if  but  one  original  breed  was  used  whose  characters  were 
well  fixed  and  more  liable  to  breed  true  to  the  parent  tyx»e. 

Let  two  sets  from  the  same  stock  be  bred  separately  and  the  experiments  carried 
on  along  two  parallel  lines;  the  one  well  fed  during  growth,  that  the  mature  ani- 
mals may  be  of  good  and  full  size;  the  other  be  stunted  during  growth  by  under 
feeding.  Consider  this  for  a  considerable  number  of  successive  generations,  ten  or 
fifteen  at  least,  the  one  series  coutinunJly  well  fed,  the  other  continually  under  fed, 
and  carefully  record  the  results  during  the  progress.  Also  keep  a  record  of  the  tium- 
ber  of  each  produced,  that  one  phase  of  the  mooted  question  of  the  causes  of  sex 
may  be  investigated  at  the  same  time. 

Inasmuch  as  the  whole  increase  of  the  flock  could  not  bo  kept  in  the  reducing  of 
the  numbers  from  time  to  time  great  care  should  be  used  that  selection  as  to  size  be 
not  practiced;  they  should  be  selected  by  averages,  by  weighing,  or  in  some  other 
aatis£actory  way. 

The  outcome  of  such  a  series  of  experiments  would  be  of  vast  importance  ulti* 
mately  in  determining  the  natural  laws  which  underlie  the  best  treatment  for  grow- 
ing animals  intended  for  breeding. 

For  determining  the  influence  of  the  exercise  or  disuse  of  function  another  series 
is  requisite.  Function  may  be  impaired  by  disuse,  by  injury,  or  by  mutilation,  by 
disease,  or  by  other  causes. 

The  most  convenient  and,  for  various  reasons,  the  best  way  would  be  to  impair 
function  by  mutilation.  Suppose  we  use  rabbits  (as  in  the  previously  suggested 
experiments),  beginning  with  a  considerable  number  of  breeds,  and  crossing  until 
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one  had  a  mongrel  stock  of  the  diflfereut  breeds  variously  iotemiingled.  Let  ns, 
from  the  begiuniDg,  ampntftte  some  one  limb,  soon  after  birth,  of  all  the  animals, 
always  amputating  the  corresponding  limb  (say  the  left  foreleg  or  the  right  hindleg, 
not  the  left  of  one  animal  and  the  right  of  another,  but  always  the  corresponding 
limb).  Pursue  this  for  at  least  ten  or  fifteen  snccessive  generations,  and  record  tbe 
results.  8omo  other  iigury  might  be  more  convenient,  as  the  extirpation  of  an  eye, 
iujismnch  as  there  are  several  recorded  cases  of  alleged  transmissions  of  injnry  to 
the  eye. 

If  mutilation  be  objected  to,  then  resort  to  the  more  troublesome  process  of  pre- 
venting use.  Tie  up  or  in  some  other  way  prevent  the  use  of  one  limb  or  the  U6e  of 
one  eye,  from  birth  on,  and  note  the  effect,  if  any,  on  successive  generations. 

While  such  interference  with  function  is  not  precisely  the  reverse  of  exercise  and 
training  (as  shown  in  the  development  of  speeil  in  trotters  and  milk  in  cows),  yot 
the  laws  involved  are  the  same  and  would  be  of  great  scientific  interest  as  well  as  of 
practical  importance. 

It  seems  to  me  that  experiments  on  the  removal  of  some  organ  of  little  use  to  the 
animal  in  domestication,  such  as  cutting  off  the  tail  or  an  ear,  would  not  fulfill  the 
best  condition  for  experiment.    There  is  too  little  function  involved. 

A  number  of  other  lines  of  experiment  readily  suggest  themselves;  but  I  have  long 
had  this  matter  in  mind,  and  on  the  whole,  the  directions  I  have  indicated  seem  to 
me  the  most  practicable,  fair,  and  the  most  promising  of  results,  and  there  can  be  no 
complete  science  of  breeding  until  the  fundamental  laws  are  established. 

While  on  this  subject,  I  wish  to  suggest  a  line  of  observations  to  be  recorded  at 
those  stations  where  cows  are  bred  and  where  milk  is  tested.  There  is  moch  asser- 
tion, but  I  know  of  no  extensive  recorded  observations,  as  to  the  effect  prodnced  by 
the  milking  of  the  dam  on  the  milking  capacity  of  the  offspring.  Let  a  record  be 
kept  of  the  successive  calves  of  each  cow,  to  see  if,  on  the  average,  the  earlier  calves 
are  as  good  milkers  as  the  later  ones;  if  there  is  any  diffei'enco,  wherein  does  it  lief 
Observations  on  the  offspring  of  any  one  cow  are  of  little  value;  recorded  observa- 
tions on  many  would  be  of  much  value  in  establishing  a  rule. 

Ramie  culture  in  the  South. 
By  C.  R.  Dodge,  of  Wathington,  D.  O. 

Will  it  pay  Southern  farmers  to  cultivate  ramie?  is  a  question  easier  to  ask  than 
to  answer.  At  the  very  outset,  we  may  reply  emphatically  "  No,''  until  a  satis&ctory 
machine  decorticator  or  process  has  been  presented  that  will  produce  the  fiber  at  a 
cost  allowing  competition  with  the  imported  China  ramie  of  commerce.  But  it  is 
not  my  purpose  to  speak  of  the  machine  question  at  this  time.  For  the  sake  of 
argument  wo  will  suppose  that  question  settled,  though  it  is  not  settled  by  any 
means. 

Now,  with  a  satisfactory  machine  or  process,  will  ramie  cnlture  pay  in  those  States 
bordering  on  the  Gulf,  where  the  plant  is  claimed  to  grow  successfully  f  As  far  as 
my  investigations  have  shown,  and  in  spite  of  the  experimental  culture  of  ramie  for 
many  yeara  in  the  South,  it  is  simply  impossible  to  answer  tho  question,  because 
these  experiments  have  either  been  conducted  in  too  siiperticial  a  manner  with 
failure  inevitable  from  the  industrial  standpoint,  or  they  have  boon  upon  too  small 
a  scale  to  furnish  a  basis  for  reliable  estimates.  In  making  such  a  statement  I  am 
aware  that  figures  have  been  ]>ubli8hed  from  time  to  time  purporting  to  show  tbo 
actual  cost  of  growing  an  acre  of  ramie,  but  they  have  not  bonio  the  test  of  carofnl 
analysis. 

Many  claim  that  ramie  culture  will  not  pay.  But  the  claim  is  also  made  ia  the 
South  by  others  that  a  field  of  ramie  will  take  care  of  itself  after  once  planting, Hia 
soil  requiring  no  special  cultivation  or  manuring.  Hero  is  what  a  Southern  writer 
says  concerning  the  crop :  '^  Ramie  is  prccmiiieutly  a  poor  man*s  crop.    It  is  tfc* 
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easiest  and  least  expensive  in  point  of  labor  of  all  crops  to  produce.**  This  is  ab- 
surd. An  experimenter  said  to  mo  not  lon^  ago,  ''  We  have  given  np  ramie;  there  is 
BO  money  in  it.''  Bnt  he  did  not  tell  me  what  I  afterwards  learned,  that  the  roots 
had  been  set  ont  in  the  poorest  soil  with  no  manuring,  and  had  been  practically 
allowed  to  take  care  of  themselves.  The  owner  of  one  of  the  largest  tracts  of  ramie 
in  Louisiana,  speaking  of  his  operations  the  present  season,  admitted  to  me  after 
harvesting  the  crop  that  all  his  preconceived  ideas  upon  the  subject  had  been  upsets 
and  ho  was  beginning  to  see  whore  mistakes  had  been  made. 

The  grain  of  wheat  in  all  this  peck  of  chaff  is  that  before  making  any  iK>sitive 
statements  i^onecming  the  cost  of  ramie  cultivation  in  the  United  States  experi- 
ments must  be  conducted  on  a  large  scale  for  several  seasons  under  most  careful 
sapervision,  and  the  conditions  of  successful  growth  intelligently  studied  as  they 
have  never  been  studied  in  this  country. 

By  successful  growth  I  do  not  mean  the  ability  of  the  plant  to  shoot  up  stalks  of 
requisite  height  and  to  clothe  these  stalks  with  a  healthy  growth  of  leaves,  but  to 
ascertain  if  such  stalks  contain  proper  spinnable  fiber  after  having  been  grown,  and 
in  sniBcient  quantity  per  acre  to  yield  an  adequate  return  for  the  expenses  of  cul- 
tivation and  the  subsequent  expenses  of  extracting  the  fiber  and  degumming  it  for 
the  spinner.  A  stalk  of  ramie  either  grows  rapidly  and  rankly  when  there  is  an 
excess  of  moisture,  or  it  is  stunted  and  of  slow  growth  when  opposite  conditions 
prevail. 

Where  one  of  these  conditions  follows  the  other  in  the  same  growing  crop,  the 
fiber  is  adversely  affected,  for,  in  the  after  processes  to  fit  it  for  spinning,  treatment 
necessary  to  reduce  the  hard  or  stunted  growth  to  the  couditiou  of  spiunable  fiber 
may  wholly  disintegrate  the  structure  of  the  fiber  in  the  tmfter  or  free-grown  por- 
tion of  the  stalk,  and  great  wastage  and  loss  ensue.  Or,  the  stalks  in  one  part  of 
the  field  may  produce  one  grade  of  fiber  and  those  on  another  portion  a  different 
grade,  or  the  erops  from  two  cuttings  may  differ  in  the  same  way.  An  acre  of 
ground  should  produce  10  to  15  tons  of  stalks  with  leaves;  sa>'  12^  tons  average,  of 
25  tons  for  two  annual  cuttings.  French  experiments  have  shown  that  every  ton  of 
stalks  and  leaves  when  properly  treated  will  give  about  25  pounds  of  the  chemically 
degummed  fiber  fit  for  spinning.  Records  of  these  experiments  show  that  this  25 
pounds  of  fil>er  has  cost  for  culture,  cleaning,  and  degumming  not  over  $3.  Multiply 
this  by  25,  the  product  of  25  tons  of  stalks  with  leaves,  and  we  have  a  total  of  625 
pounds  of  spinnable  fiber  that  have  cost  for  cultivation  and  treatment,  including 
chemical  degumming,  $75.  Yet  only  a  few  days  ago  I  saw  a  published  statement 
that  the  income  to  a  Southern  farmer  for  cultivation  alone  would  amount  to  $150 
per  acre. 

Before  the  farmers  of  the  South  may  be  induced  to  go  into  ramie  culture,  several 
points  should  bo  settled  that  can  not  be  settled  by  indifferently  conducted  experi- 
ments, or  by  cultivation  on  garden  plot  areas : 

(1)  How  many  tons  of  stalks  per  acre  can  be  regularly  produced f 

(2)  What  quantity  of  spinnable  fiber  will  an  acre  produce? 

(3)  What  methods  of  cultivation,  drainage,  irrigation  with  soil  selection,  or  se- 
lection of  location,  will  be  necessary  to  produce  an  even  quality  of  spinnable  fiber 
one  crop  with  another  or  in  the  same  crop;  and  lastly,  these  questions  having  been 
satisfactorily  answered,  what  profit  will  the  balance  sheet  show  between  cost  of  cul- 
tivation and  harvesting,  and  price  that  the  spinner  will  pay  for  the  degummed  fiber! 
This,  in  short,  means  a  connected  study  of  the  whole  field  of  operations,  culture, 
the  machine  problem  or  the  cleaning  of  the  fiber,  and  degumming,  because  the  price 
of  the  commercial  China  grass,  imported  without  duty,  fixes  the  price  of  all  fiber. 
The  question  may  be  asked.  Why  include  the  degumming,  and  why  not  stop  with 
the  machine-cleaned  fiber,  as  the  degumming  is  a  part  of  the  manufacturing  proc- 
ess f  I  will  reply  that  in  the  hand  preparation  of  conunercial  ramie  by  the  Chinese 
the  product  is  partially  degummed,  and  that  the  machine-prepared  fiber  in  all  prob- 
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abUity  will  never  brin^  the  same  price  per  poand  as  the  ChineBe  for  this  reason. 
When  the  economically  successful  machine  has  been  placed  on  the  market,  and  care- 
ful field  tests  have  shown  the  quality  and  quantity  of  the  outpnt  we  will  know 
soivethiug  more  than  is  known  now  concerning  the  money  value  of  machine-cleaned 
fiber,  and  it  will  not  then  be  a  difficult  matter  to  say  what  the  farmer's  share  of  the 
ton  value  of  the  fiber  will  be. 

Such  connected  study  has  been  given  to  the  industry  in  France,  followed  by  valu- 
able practical  results,  that  have  made  it  a  recognised  industry.  The  French  figures 
of  cultivation  are  available  for  our  study  and  guidance,  but  they  do  not  settle  the 
various  problems  as  regards  cultivation  in  America  where  such  different  condiUons 
prevail.    We  must  therefore  work  out  these  problems  for  ourselves. 

While  these  facts  are  in  a  sense  discouraging,  there  are  some  most  encouraging 
features.  In  the  first  place  my  recent  investigations  have  shown  that  Ammcan 
experimenters  dcgnm  the  China  ramie  at  almost  half  the  cost  at  which  it  is  degnmmed 
in  France  with  a  loss  by  waste  of  only  5  per  cent  against  30  to  40,  as  shown  by  the 
French  records.  If  this  saving  can  be  made  with  China  grass  it  can  be  made  with 
the  home  grown  product,  which  would  mean  more  spinnable  fiber  to  the  ton  of  stalks« 
and;  at  a  less  cost.  One  of  the  great  es^nscs  of  harvesting  tbe  crop,  the  stripping  of 
the  leaves,  will  eventually  be  accomplished  by  the  machine  which  strips  the  fiber,  and 
France  already  has  a  machine  that  has  shown  promising  results  and  which  takes  the 
stalks,  l^ves  and  all.  And,  finally,  should  a  careful  system  of  experiment  demonstrate 
that  we  can  produce  good  fiber  at  a  paying  cost,  there  is  no  doubt  at  all  concerning 
the  market.  The  absence  of  a  regular  supply  of  fiber,  in  tlie  past,  has  been  one  of  tbe 
chief  obstacles  that  has  hindered  the  manufacturing  side  of  the  industry,  though  there 
is  now  a  better  supply.  <fiamie  goods  are  purchasable  to-day  in  New  York  city,  manu- 
factured in  France  by  a  concern  which  runs  over  5,000  spindles,  and  I  know  that  coi- 
tal on  this  side  of  the  water  is  already  interested  in  establishing  mannfsicturing  plants 
on  a  large  scale.  Their  supply  of  the  raw  material  must  be  derived  from  China,  bnt 
Southern  ramie  will  have  equal  obance  when  it  has  been  demonstrated  that  we  can 
produce  good  fiber  at  a  cost  that  will  enable  its  use  economically. 

The  Government  share  in  this  work  is  to  secure  all  available  information,  from 
every  source,  and  disseminate  this  information  through  ita  publications,  and  by  oor- 
Tospondence  in  answer  to  personal  in^oiry. 


THE  SECTION  ON  HORTICULTURE 


A  meeting  of  tbe  Section  on  Horticulture  was  called,  but  it  appeared 
that  only  four  members  were  present.  An  invitation  having  been 
received  from  the  Section  on  Botany  for  the  members  of  the  Section 
on  Horticulture  to  meet  in  joint  section  with  them,  it  was  thought  best 
to  accept  it,  and  accordingly  the  two  sections  held  their  meetings  in 
conjunction  throughout  the  convention. 

By  a  revision  df  the  constitution  the  Sections  on  Horticulture  and 
Botany  were  consolidated,  hence  the  two  sections  will  in  the  future 
meet  together,  forming  a  single  section. 

Iff! 


THE  SECTION  ON  BOTANY. 


Tlie  Section  on  Lotany  organized  at  7 :30  p.  m.  November  15. 

lu  the  absence  of  the  chairman  Prof.  P.  H.  Mell,  of  Alabama,  was 
elected  cliairman  pro  tein. 

The  horticulturists  were  invited  to  meet  with  the  Botanical  Section, 
The  following  persons  were  present  at  the  different  sectional  meetings: 
Halsted  of  New  Jersey,  Earle,  Tracy,  and  McKay  of  Mississippi, Mell 
and  Duggar  of  Alabama,  True  of  Wa;shington,  D.  C,  Goff  of  Wisconsin, 
Woods  of  Connecticut,  Speth  of  Georgia,  Munson  of  Maine,  Scribner  of 
Tennessee,  McCluer  of  Illinois,  Neal  of  Oklahoma,  Gulley  of  Arizona, 
Osborn  and  Pammel  of  Iowa,  Warder  of  Ohio,  and  F.  H.  Bumetteof  Lon- 
isiana. 

A  committee  of  three,  consisting  of  Messrs.  Scribner,  GoflE^  and  Pam- 
mel, was  appointed  to  consider  the  pai>ers  in  hand.  The  following 
papers  were  referred  for  reading  at  the  general  session: 

Notes  on  the  treatment  of  apple  scab,  by  E.  S.  Goff;  Besolts  of 
spraying  potatoes  for  prevention  of  blight,  by  L.  R.  Jones;  Fruit 
rots,  a  study,  by  B.  D.  Halsted:  Notes  on  the  breeding  of  fruits,  by 
N.  E.  Hansen;  Crossing  of  cucurbits,  by  L.  H.  Pammel. 

Ou  November  IG,  at  10:30  a.  m.,  the  section  was  favored  with  a  talk 
on  the  laboratory  exhibit  of  botany  and  horticulture  at  the  Columbian 
Exposition  by  Mr.  True,  and  on  the  work  for  the  botanical  alcove  by 
Mr.  Tracy. 

On  November  17,  at  7  p.  m.,  Mr.  Halsted  acted  as  chairman  and  the 
following  papers  were  presented  before  the  section: 

Bean  anthracnose  and  its  treatment j  by  S.  A.  Beach. — ^Various  fimgi- 
cides  like  Bordeaux  mixture  and  cupric  borate  were  experimented 
with.  It  was  also  shown  that  plants  from  healthy  seed  were  better  than 
those  of  diseased  seed.  At  the  time  of  first  picking  they  were  ahead 
by  thirty-eight  points  on  yield  by  pods,  forty  points  on  yield  by  weight, 
and  seventy-live  points  on  condition  of  foliage;  but  for  the  entire 
sciison  the  diiference  was  but  nine  points,  seventeen  i>oiuts,  and  eight 
points  respectively. 

Some  experiments  in  the  prevention  of  Ce^'cospora  ribut  and  Cylindros- 
poritim  padi^  by  L.  H.  Pammel. — Attention  was  called  to  the  successftil 
ap])lication  of  Bordeaux  mixture,  half  strength  daring  the  season  of 
1892. 
1G8 
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Ammoniacal  carbonate  of  copper  half  strengtli  and  salpboBteatite,  as 
a  powder,  failed  to  be  as  valuable  as  Boi^leaux  mixture  for  the  treat- 
ment of  currants.  Those  treated  with  the  latter  mixture  retained  their 
foliage  well  in  October.  Cylindrosporium  padi  on  cherries  can  easily  be 
prevents  by  the  use  of  Bordeaux  mixture.  Mr.  Goff  also  found  Bor- 
deaux mixture  valuable  for  currants. 

Quince  disease^  by  B.  D.  Halsted. — The  following  fungous  troubles  of 
the  quince  fruit  were  ti'eated,  namely :  the  quince  rust  {Rcestelia  auranti- 
aea  Pk.);  finit  spot  {Eniomospwium  maeulaium  Lev.);  black  rot  of  the 
quince  (Splictropsis  malorum  Pk.);  quince  pale  rot  {Phoma  cydonice 
Bacc  ?) ;  ripe  rot  of  the  quince  {Olceosporiumfructigenttm  Berk.),  and  the 
qnince  blotch,  due  to  an  unrecorded  fungus,  the  life  history  of  which  is 
still  obscure.  The  black  rot  is  the  same  as  that  of  the  apple,  and  the  fact 
that  a  large  apple  tree  had  the  ground  beneath  it  covered  with  rotting 
apples,  doubtless  had  much  to  do  with  the  prevalence  of  the  rot  in  the 
quinces.  The  pale  rot  may  not  be  Phmna  eydoniw  Sacc..  the  descrip- 
tion being  so  meager  as  to  leave  a  doubt.  The  ripe  rot  is  the  same  as 
that  of  the  apple,  as  proved  by  inoculation. 

Antoffonistie  relations  of  certain  potato  roiSj  by  L.  R.  Jones. — He 
caUed  attention  to  the  great  abundance  of  Phytophthora  infestans  in 
1890, 1891,  and  1892.  There  are  three  common  blights  in  Vermont. 
Phytophthora  iufestans  does  its  greatest  damage  on  medium  and  late 
XK>tatoes.  The  "new  disease^  destroyed  the  iwtato  vines  by  the  first  • 
week  in  August  before  the  conditions  of  weather  were  such  as  to  favor 
the  development  of  Phytophthora, 

Preliminary  notes  on  rutabaga  and  turnip  rot^  by  L.  H.  Pammel. — 
A  disease  doing  considerable  damage,  in  some  cases  destroying  half 
the  crop,  occurred  on  the  Iowa  Agricultural  College  Farm.  Dry 
weather  in  September  almost  checked  the  progress  of  the  disease.  The 
disease  is  due  to  a  bacterium.  Several  germs  were  isolated  and  one 
apparently  produced  the  disease  in  the  field.  But  this  is  not  conclu- 
sive evidence  that  it  is  the  specific  germ,  as  the  experiments  carried 
out  do  not  conform  to  all  of  the  Koch  canons. 

A  new  ^^  damping  off^  /wi^rt**,  by  George  F.  Atkinson. — A  sterile 
mycelium  of  a  fungus  which  causes  '^damping  off"  of  cotton,  Dolichos 
sinensis^  cauliflower,  alfalfa,  etc.,  was  isolated.  The  fungus  was  grown 
in  nutrient  media  and  young  plants  inoculated  producing  the  charac- 
teristic "damping  oflF.'^  From  these  plants  the  fungus  was  again 
obtained.  The  fungus  is  probably  a  member  of  the  Hymenomycctes  or 
IHseomycetes. 

Relation  of  frost  to  certain  plants^  by  L.  H.  Pammel. — ^In  this  paper 
the  exact  temperatures  at  which  various  plants  were  affected  by  frost 
were  noted.  In  some  cases  parts  of  a  plant  close  to  the  ground  were 
affected  while  the  upper  were  not  injured  as  in  castor-oil  bean  {Ricinus 
communis).  On  October  18  the  minimum  temperature  close  to  the 
ground  was  18*^  F.    Five  feet  from  the  ground  it  was  36°  F. 
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New  Jersey  mildews  (Pcronosporece)^  by  B.  D.  Halsted. — The  chief 
poiut  in  the  record  for  the  year  is,  tbat  while  the  latter  portion  of  the 
growing  season  has  been  iiimsually  dry,  there  has  been  more  than 
the  ordinary  amount  of  those  members  of  the  group  belonging  to  the 
genus  Cystopus,  In  a  further  study  of  the  methods  these  disastrous 
mildews  have  for  passing  the  winter,  it  was  found  that  some  species 
grow  upon  the  fruits  and  that  doubtless  the  filaments  of  the  fungus 
penetrate  the  seeds  and  when  the  latter  germinate  the  parasite  develops 
with  the  host.  Large  numbers  of  small  young  seedlings  were  taken 
that  were  badly  infested. 

The  importance  of  making  field  notes  upon  the  prevalence  of  parasitic 
fungi  extending  over  many  seasons  was  urged. 

Weed  seedsj  by  B.  D.  Halsted. — Samples  of  a  collection  of  weed 
seeds  were  shown.  The  set  consists  of  one  hundred  si>ecies  of  our  worst 
weeds,  and  the  seeds  are  put  up  in  dram,  metal  screw-top,  vials  ar- 
ranged in  a  tray,  about  the  size  of  a  herbarium  sheet.  Each  bottle  has 
a  printed  label,  bearing  a  number  and  the  botanical  name  of  the  seeds 
contained.  To  the  inside  of  the  tray  cover  is  pasted  a  corresponding 
list  with  common  names  added,  and  whether  the  species  is  native  or 
foreign,  and  whether  annual,  biennial,  or  perennial.  The  set  is  designed 
to  assist  experiment  station  workers  in  determining  the  nature  of  foul 
stuff  in  commercial  seeds.  It  will  also  serve  the  same  purpose  for  the 
wholesale  dealers  in  seeds. 

Method  of  ohtainirig  pure  cultures  of  PammeVs  fungus  of  Texas  root- 
rot  of  cotton^  by  Geo.  F.  Atkinson. — It  is  difficult  to  grow  many  fungi 
in  nutrient  media,  and  this  is  one  of  them.  Several  attempts  were 
made  to  induce  this  fungus  to  part  with  its  host.  When  grown  in  sand 
in  moist  chambers  the  strands  grew  several  inches  long,  but  they  failed 
to  grow  in  nutrient  media  when  transferred.  Baits  were  provided  and 
after  some  difficulty  the  fungus  was  obtained  in  a  pure  state. 

The  section  nominated  Mr.  F.  Lamson-Scribner,  of  Knoxville,  Tenn., 
for  chairman,  and  Mr.  E.  S.  Goff,  of  Madison,  Wis.,  secretary. 

The  section  then  adjourned* 

Geo.  F.  Atkinson, 

Chairman^  Ixhucay  K  F. 
L.  H.  Pammel, 

Secretary^  Ames^  Iowa. 
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their  Relation  to  Dairying;  No.  11,  The  Rape  Plant. 

Communications  intended  for  this  Office  shouhl  be  addressed  to  tlie  Sfxhetary 
OF  Agriculture,  for  the  Office  of  Experiment  Stations,  ihpartment  of  Ayriculture, 
Washington  J  />.  C. 
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CONSTITUTION 

OF  THE 

ASSOCIATION  OF  AMERICAN  AGRICULTURAL  COLLEGES  AND  EXPERIMENT  STATIONS. 


This  iL880ciation  shall  be  called  the  Association  of  American  Agrioultaral  Colleges 
and  Experiment  Stations. 


The  object  of  this  Association  shall  be  the  consideration  and  discussion  of  all 
qnestions  pertaining  to  the  successful  progress  and  administration  of  the  colleges 
and  stations  included  in  the  Association,  and  to  secure  to  that  end  mutual  coopera- 
tion. 

MEMBERSHIP. 

(1)  Every  college  established  under  the  act  of  Congress  approved  July  2, 1862,  or 
receiving  the  benefits  of  the  act  of  Congress  approved  August  30, 1890,  and  every 
agricultural  experiment  station  established  undet  State  or  Congressional  authority, 
the  Bureau  of  Education  of  the  Department  of  the  Interior,  the  Department  of 
Agricnlture,  and  the  Office  of  Experiment  Stations  of  the  last-named  Department, 
shall  be  eligible  to  membership  in  this  Association. 

(2)  Any  institution  a  member  of  the  Association  iu  full  standing  may  send  any 
number  of  delegates  to  the  meetings  of  the  Association,  but  one  shall  be  designated 
to  the  Association  as  the  regular  representative  and  voting  delegate.  The  same 
delegate  may  represent  both  a  college  and  a  station,  but  shall  cast  only  one  vote  in 
general  sessions.  Other  delegates  may  be  designated  by  any  institution  to  represent 
it  in  specified  sections  of  the  Association,  but  such  delegates  shall  vote  only  iu  such 
sections,  and  no  institution  shall  be  allowed  more  than  one  vote  in  any  sectional 
meeting. 

(3)  Delegates  from  other  institutions  engaged  in  educational  or  experimental  work 
in  the  interest  of  agriculture  or  mechanic  arts  may,  by  a  majority  vote,  be  admitted 
to  conventions  of  the  Association,  with  all  privileges  except  the  right  to  vote. 

(4)  In  like  manner,  any  person  engaged  or  directly  interested  in  agriculture  or 
mechanic  arts  who  shall  attend  any  convention  of  this  Association  may  be  admitted 
to  similar  privileges. 

SECTIONS. 

(1)  The  Association  shall  be  organized  into  sections  upon  (1)  college  work;  (2) 
agriculture  and  chemistry;  (2)  horticulture  and  b<»tany;  (4)  entomology;  (5) 
mechanic  arts.  The  executive  committee  shall,  upon  the  request  of  any  ten  institu- 
tions represented  in  the  Association,  provide  for  the  organization  of  provisional  sec- 
tions at  any  convention. 
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(2)  Each  section  shall  conda«t  its  own  proceedings  and  shall  keep  reoord  of  the 
same^  and  present  a  synopsis  thereof  to  the  Association  at  the  close  of  every  conven- 
tion; and  no  action  of  a  section,  by  resolntion  or  otherwise;  shall  be  valid  until  the 
same  shall  have  been  ratified  by  the  Association  in  general  session. 

ICEBTINOS. 

(1)  This  Association  shall  hold  at  least  one  meeting  in  every  calendar  year,  to  be 
designated  as  the  annual  convention  of  the  Association.  Special  meetings  may  be 
held  at  other  times,  upon  the  call  of  the  executive  committee,  for  purposes  to  be 
specified  in  the  call. 

(2)  The  annual  convention  of  the  Association  shall  comprise  general  sessions  and 
meetings  of  tl^e  sections,  and  provision  shall  be  made  therefor  in  the  program. 
The  section  meetings  may  be  simultaneous  or  otherwise,'  at  the  discretion  of  the 
executive  committee,  but  at  least  two  sections  of  the  Association,  to  be  designated 
each  year  by  the  executive  committee,  shall  present  in  general  session  of  each  con- 
vention a  portion  of  the  subjects  coming  before  them. 

OFFICERS. 

(1)  The  general  officers  of  this  Association  shall  be  a  president,  five  vice-presi- 
dents, a  bibliographer,  and  a  secretary,  who  shall  also  be  treasurer.  The  president, 
junior  ex-president,  the  secretary,  and  four  persons  to  be  chosen  by  the  Association 
shall  constitute  an  executive  committee,  which  shall  elect  its  own  chairman. 

(2)  Each  section  shall,  by  ballot,  nominate  to  the  Association  in  general  session, 
for  its  action,  a  chairman  and  a  secretary  for  such  section. 

(3)  Officers  shall  be  chosen  by  ballot  at  the  annual  convention  of  the  Association, 
and  shall  hold  office  from  the  close  of  the  convention  at  which  they  are  elected  until 
their  successors  shall  be  chosen. 

(4)  Any  person  being  an  accredited  delegate  to  an  annual  meeting  of  the  Aasoeia- 
tion,  or  an  officer  of  an  institution  which  is  a  member  of  the  Association  in  full 
standing  at  the  time  of  election,  shall  be  eligible  to  office. 

•  DUTIES  OF  OFFICERS. 

(1)  The  officers  of  the  Association  shall  perform  the  duties  which  usnally  devolve 
upon  their  respective  offices. 

(2)  The  president  shall  deliver  an  address  at  the  annual  convention  before  the 
Association  in  general  session. 

(3)  llie  chairman  of  each  section  shall  make,  at  the  annual  convention,  a  report 
to  the  Association  in  general  session  of  the  progress  during  the  preceding  year  of 
the  subject  or  subjects  appertaining  to  his  section,  and  such  reports  shall  not  occupy 
more  than  twenty  minutes  each. 

(4)  The  executive  committee  shall  determine  the  time  and  place  of  the  annual 
conventions  and  other  meetings  of  the  Association,  and  shall,  between  such  conven- 
tions and  meetings,  act  for  the  Association  in  all  matters  of  business.  It  shall  iaane 
its  call  for  the  annual  conventions  of  the  Association  not  less  than  sixty  days  before 
the  date  on  which  they  are  to  be  held,  and  for  special  meetings  not  less  than  ten 
days  before  such  dates.  It  shall  be  charged  with  the  general  arrangement  and  con- 
duct of  all  meetings  called  by  i<;.  It  shall  designate  the  two  sectKms  to  present  in 
general  session  a  portion  of  the  subjects  coming  before  them,  and  shall  give  notice 
thereof  to  the  chairmen  of  such  sections  at  least  ninety  days  prior  to  the  annual 
convention.  It  shall  provide  a  well-prepared  order  of  business  and  a  program  of 
exercises,  and  shall  make  a  seasonable  issue  of  said  program.  Said  committee  may 
fill  any  vacancy  in  an  office  or  committee  of  the  Association  occurring  after  the 
adjournment  of  the  annual  convention,  such  appointee  to  serve  until  the  next 
annual  election. 


FINAXC1C8. 

At  every  annnal  conyention,  the  Association,  in  general  session,  shall  provide  for 
obtaining  the  funds  necessary  for  its  legitimate  expenses,  and  may,  by  appropriate 
action,  call  for  contributions  upon  the  several  institutions  eligible  to  membership; 
and  no  institution  shall  be  entitled  to  representation  or  participation  in  the  benefits 
of  Hie  Association  unless  such  institution  shall  have  made  the  designated  contribu- 
tion for  the  year  previous  to  that  in  and  for  which  such  question  of  privilege  shall 
arise,  or  shall  have  had  said  payment  remitted  by  the  unanimous  vote  of  the  execu- 
tive committee. 

AMENDMENTS. 

This  constitution  may  be  amended  at  any  regular  convention  of  the  Association 
by  a  two-thirds  vote  of  the  delegates  present,  if  the  number  constitute  a  quorum: 
Provided,  That  notice  of  any  proposed  amendment,  together  with  the  full  text 
thereof  and  the  name  of  the  mover,  shall  have  been  given  in  the  call  for  the  conven- 
tion. Every  such  proposition  of  amendm  ent  shall  be  subject  to  modification  or 
amendment  in  the  same  manner  as  other  propositions,  and  the  final  vote  on  the 
adoption  or  rejection  shall  be  taken  by  yeas  and  nays  of  the  institutions  then  and 
there  represented. 

RULES  OF  OKDBR. 

(1)  The  executive  committee  shall  be  charged  with  the  order  of  business,  subject 
to  special  action  of  the  convention,  and  this  committee  may  report  at  any  time. 

(2)  All  business  or  topics  proposed  for  discussion  and  all  resolutions  submitted  for 
consideration  of  the  convention  shall  be  read  and  then  referred,  without  debate,  to 
the  executive  committee,  to  be  assigned  positions  on  the  program. 

(3)  Speakers  invited  to  open  discussions  shall  be  entitled  to  twenty  minutes  each. 

(4)  In  general  discussions  the  ten-minute  rule  shall  be  enforced. 

(5)  No  speaker  shall  be  recognized  a  second  time  on  any  one  subject  while  any 
delegate  who  has  not  spoken  thereon  desires  to  do  so. 

(6)  The  hours  of  meeting  and  adjournment  adopted  with  the  general  program 
shall  be  closely  observed,  unless  changed  by  a  two-thirds  vote  of  delegates  present. 

(7)  The  presiding  officer  shall  enforce  the  parliamentary  rules  usual  in  such  assem- 
blies and  not  inconsistent  with  the  foregoing. 


OFFICERS  OF  THE  ASSOCIATION  OF  AMERICAN   AGRICULTURAL 
COLLEGES  AND  EXPERIMENT  STATIONS. 


President: 

S.  D.  Lkr,  of  Mississippi. 

Vice-PresidenU: 

G.  E.  Morrow,  of  Illinois;  H.  Hadley,  of  New  Mexico; 

J.  S.  Nkwman,  of  Soath  Carolina;  J.  H.  Canfield,  of  Nebraslca; 

William  Frbar,  of  Pennsylvania. 

Secretary  and  Ti'easnrer  : 

M.  A.  ScovBLL,  of  Kentucky. 

Bibliographer : 

8.  W.  Johnson,  of  Connecticat. 

Executive  Committee: 

The  President;  the  Junior   ex-President   (W.  A.  Henry,  of  Wisconsin);  the 

Secretary  ; 
H.  E.  Alvord,  the  District  of  Columbia ;    A.  W.  Harris^  of  Maine; 
H.  C.  White,  of  Georgia;  H.  H,  Goodell,  of  Massachusetts. 

Chairmen  of  Sections : 

Agriculture  and  Chemistry,  W.A.Hbnry,     College  Work,  Geo.  T.    Fairchild,  of 

of  Wisconsin;  Kansas; 

Botany  and  Horticulture,  £.  S.  GoFV,  of     Entomology,  H.  Osborn,  of  Iowa ; 

Wisconsin;  Mechanic    Arts,   J.   H.   Washburn,   of 

Rhode  Island. 

Secretaries  of  Sections : 

Agriculture  and  Chemistry,  E.  B.  VooR-     College  Work,    H.  E.  Stockbridge,  of 

HEE8,  of  New  Jersey ;  North  Dakota ; 

Botany  and  Horticulture,  L.  H.  Pammel,     Entomology,  C.  M.  Weed,  of  Now  Hamp- 
of  Iowa;  shire; 

Mechanic  Arts,  F.  P.  Anderson,  of  Kentucky. 
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LIST  OF  DELEGATES  AND  VISITORS  IN  AHENDANCR 


Alabama: 

College :  A.  J.  Bondnrant,  professor  of  agriculture. 
ArisoDa: 

StaHan :  F.  A.  Gulley,  director. 
Arkanaas: 

Station :  R.  L.  Bennett,  director. 
Colorado: 

College:  A. L.  Kellogg,  trustee. 

Station :  C.  P.  Gillette,  entomologist. 
CtonnecttcTit; 

College:  5tofT«— B. F. Koons,  president;  E.H.Hyde,  trustee. 

Station :  State — W.  C.  Stnrgis,  mycologist. 
Georgia: 

College:  J.  B.  Hunnicutt,  professor  of  agriculture. 

Station:  H. N. Stames,  horticulturist. 
Idaho: 

Station:  J.  M.  Jones,  fsnperintendent  substation. 
nUnola: 

College:  G. E.  Morrow,  dean  of  agriculture;  I.  S.  Raymond,  trustee. 

Station :  E.  H.  Farrington,  chemist. 
Indiana: 

College:  H.  A.  Huston,  professor  of  agricultural  chemistry. 

Station :  C.  S.  Plumb,  director. 
Iowa: 

College :  L.  H.  Pammel,  professor  of  botany. 

Station :  James  Wilson,  director;  C.  F.  Curtiss,  assistant  director. 


College:  G. T.  Fairchild,  president;  Joshua  Wheeler,  regent ;- W.  D.  Street, 
regent;  N.  S.Mayo,  professor  of  veterinary  science  and  physiology. 
Kentaoky : 

CoUege:  J.K.Patterson,  president;  F.  P.  Anderson,  professor  of  mechanical 
engineering;  W.  A.  Patterson,  tutor. 
StaHon :  M.  A.  Scovell,  director. 
Louisiana: 

College  (Southern  Uniyersity,  New  Orleans) :  Hugh  Jamieson,  Jr.,  professor 
of  agriculture. 
Maine: 

College :  A.  W.  Harris,  president. 
Station:  Walter  Balen tine,  agriculturist. 
Maryland: 

College:  R.  W.  Silvester,  president;  W.  T.  L.  Taliaferro,  professor  of  agri- 
culture. 
StaiMn :  R.  H.  Miller,  director. 
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College:  W.  H.  Bowker,  trastee. 

Station:  iS/ato—C.  A. CSsMMMMiy  director. 
BClobigan: 

College:  C,  D.  Smi|h,  professor  of  agricaltoraflwCLCUbddeD, -trustee. 
Minnesota : 

College:  M.  H.  Beynolds,  professor  of  yeterinary  science. 

StatUm:  W;  M.  Hays,  agriculturist. 
Ifliasteslppi: 

College:  W.  C.  Welbom,  professor  of  agriculture;  C.L.Steele,  professor  of 
military  science  and  tactics. 

Station :  W.  L.  McGee,  assistant  director. 
BClaaoori: 

College:  E.  D.  Porter,  dean. 
Montana: 

Station :  S.  M.  Emery,  director. 
New  Jersey: 

College :  Austin  Seott,  president. 
New  Hampshire: 

College:  C.  S.  Murkland,  president. 
New  Mexico: 

College :  Hiram  Hadley,  president. 

Station :  J.  D.  W.  Veeder,  member  board  of  control* 
NewTork: 

College:  J.  H.  Comstock,  professor  of  entomology. 

Station:  Cornell — I. P. Roberts, director. 
North  Carolina: 

Station :  H.  B.  Battle,  director. 
North  Dakota: 

College :  H.  E.  Stockbridge,  president. 

Station :  T.  D.  Hinebauch,  veterinarian. 
Ohio: 

College:  W.  R.  Lazenby,  professor  of  horticulture;  Thos.  F.  Hunt,  professor 
of  agriculture ;  N.  S.  Townshend,  emeritus  professor  of  agriculture ;  H.A.Weber, 
professor  of  agricultural  chemistry ;  H.  J.  Detmers,  professor  of  veterinary 
surgery. 

Station :  C. E.  Thome,  director;  J.  F.  Hickman,  agriculturist;  8.  H.  Ellis,  R. 
H.  Warder,  J.  H.  Brigham,  members  board  of  control. 
Oklahoma: 

College:  A.  C.  Magruder,  professor  of  agriculture. 
Pennsylvania: 

College:  G.  W.  Atherton,  president;  W. H.  Caldwell,  assistant  professor  of 
agriculture. 

Station :  H.  P.  Armsby,  director;  W.  Frear,  vice-director  and  chemist. 
Rhode  Island: 

College :  J.  H.  Washburn,  president. 

Station :  C.  O.  Flagg,  director. 
South  Carolina: 

College:  £.  B. Craighead,  president. 
South  Dakota :  '    - 

College:  L.  McLouth,  president. 
Tennessee : 

College :  C.  W.  Dabney,  jr.,  president. 

Station :  C.  F.  Vanderford,  secretary. 
Texas: 

College :  A,  J.  Rose,  W,  R.  Cavitt,  trustees. 
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Vermont : 

Staiian  :  J.  L.  Hills,  director. 
West  Virginia: 

College:  J.  A.  Robinson,  J.  S.  Withers,  trustees. 

StaiioH :  J.  A.  Myers,  director. 
Wisconsin: 

College :  W.  A.  Henry,  dean. 

Statiou :  F.  W.  Woll,  assistant  chemist. 
Wyoming: 

College :  G.  R.  Hebard,  secretary  board  of  tmstecs- 

Station:  B.  C.  Baffam,  hortioultarlRt  and  meteorologist* 
IT.  8.  Deptutment  of  Agricultiire : 

H.  £.  AlYord,  special  agent. 
OfBoe  of  Bxperiment  Stations : 

A.  C.  Trae,  director;  S.  E.  Black,  private  secretary. 
Bureau  of  Education: 

J.  W.  Holoombe,  chief  clerk. 
Canada: 

Ontario  Agricultural  College:  C.  A.  Zavitz. 

Frovinoial  School  of  Agriculture :  H.  W.  Smith,  priucipaL 


CALL  FOR  THE  CONVENTION. 


By  authority  of  the  execative  committee  a  delegate  convention  of 
this  Association  is  hereby  called  to  meet  in  the  city  of  Chicago^  Ul.^  on 
Tnesday,  October  17, 1893,  at  10  o'clock  a.  m. 

Attention  is  called  to  Article  III  of  the  revised  constitation  of  the 
Association,  entitled  ''Membership,^  and. which  is  as  follows: 

(1)  Every  college  established  ander  the  act  of  CoDgrees  approved  July  2^  1862,  or 
receiving  the  beDefits  of  the  act  of  CongreBS  approved  August  30, 1890,  and  every 
agricultural  experiment  station  established  under  State  or  Congressional  authority, 
the  Bureau  of  Education  of  the  Department  of  the  Interior,  the  Department  of 
Agriculture,  and  the  Office  of  Experiment  Stations  of  the  last-named  Department 
shall  be  eligible  to  membership  in  this  Association. 

(2)  Any  institution  a  member  of  the  Association  in  full  standing  may  send  any 
number  of  delegates  to  the  meetings  of  the  Association,  but  one  shall  be  designated 
to  the  Association  as  the  regular  representative  and  voting  delegate.  The  same  del- 
egate may  represent  both  a  college  and  a  station,  but  shall  cast  only  one  vote  in  gen> 
eral  sessions.  Other  delegates  may  be  designated  by  any  institution  to  represent  it 
in  specified  sections  of  the  Association,  but  such  delegates  shall  vote  only  in  such 
sections,  and  no  institution  shall  be  allowed  more  than  one  vote  in  any  sectional 
meeting. 

(3)  Delegates  from  other  institutions  engaged  in  educational  or  experimental  work 
in  the  interest  of  agriculture  may,  by  a  majority  vote,  be  admitted  to  conventions 
of  the  Association,  with  all  privileges  except  the  right  to  vote. 

(4)  In  like  manner,  any  person  engaged  or  directly  interested  in  agriculture  who 
shall  attend  any  convention  of  this  Association  may  be  admitted  to  similar  privi- 
leges. 

In  accordance  with  Article  VII,  the  Section  on  Agriculture  and  Chem- 
istry and  the  Section  on  Mechanic  Arts  are  designated  "to  present  in 
general  session  a  portion  of  the  subjects  coming  before  them." 

The  program  for  the  session  and  other  particulars  will  be  announced 
later. 

The  several  agricultural  congresses  of  the  World's  Congress  Auxil- 
iary of  the  Columbian  Exposition  will  be  held  in  Chicago,  October 
16-28,  and  it  is  intended  that  the  sessions  of  this  Association  shall  be 
arranged  in  harmony  therewith. 

For  the  executive  committee: 

Henby  E.  Alvorb, 

Chairman. 

M.  A.  SOOVBLL, 

Secretary. 
Washington,  D.  C,  July  15, 1893. 
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PROGRAM. 


TUK8DAY,  October  17,  1893. 

10  a.  m. — General  sessiou.    Organization,  committee  reports,  etc. 

2p,  m. — Meetings  of  the  sections  for  business  and  further  arraup:emcnts. 

8p,  m. — General  session.    In  onion  with  the  World's  Agricultural  Congress. 

1.  Annual  address  hy  the  President  of  the  Association. 

2.  Introduction  of  Sir  Henry  Gilbert,  special  delegate  from  the  Lawcs 

Agricaltoral  Tnist,  Rotbamsted,  England. 

Wednesday,  October  18,  1893. 

10  a,  m. — General  session  for  business,  election  of  officers,  etc. 

Subject  for  discustion  and  action :  The  Association  and  the  Exposition . 
2 p.  m. — Meetings  of  all  the  sections. 
7  J).  IN. — General  session. 

1.  Subjects  presented  by  Section  on  Agriculture  and  Chemistry. 

2.  Subjects  presented  by  the  Section  on  Mechanic  Arts. 

3.  Final  adjournment  of  general  session,  uuless  otherwise  ordered. 

Thursday,  October  19,  1893. 
10  a.  m.,  2 p.  m.,  and  7  p,  m.— Meetings  of  the  sections. 

The  World's  Agricultural  Congresses  hold  sessions  on  the  afternoons  and  evenings 
of  the  same  week. 
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PROCEEDINGS. 


Morning  Session,  Tubsday,  October  17, 1893. 

The  convention  was  called  to  order  at  10:20  a.  m.,  in  room  No.  4,  Art 
Institute,  on  the  Lake  front,  head  of  Adams  street,  Chicago,  by  Presi- 
dent Henry. 

The  President.  Gentlemen:  In  accordance  with  the  call  of  the 
executive  committee,  issued  July  15,  we  have  met  for  this,  the  seventh, 
annual  convention  of  the  Association  of  American  Agricultural  Col- 
leges and  Experiment  Stations.  Allow  me  to  call  your  attention  to  the 
report  of  the  proceedings  of  our  last  convention,  held  at  New  Orleans 
last  November,  copies  of  which  most  of  you  probably  received  before 
leaving  home.  It  has  been  suggested  that  the  section  of  the  constitu- 
tion relating  to  membership  be  read,  and  I  will  call  on  the  secretary  to 
read  it. 

The  secretary  read  the  section  of  the  constitution  relating  to  mem- 
bership. 

The  reiK>rt  of  the  executive  committee  was  submitted  by  Henry  E. 
Alvord,  chairman; 

Report  of  the  Executive  Committee. 

Immediately  aft«r  the  adjournment  of  the  convention  of  1892  this  committee  met 
at  New  Orleans  and  organized,  selecting  Henry  E.  Alvord  as  chairman  and  M.  A. 
Scovell  as  secretary. 

The  committee  has  performed  the  duties  with  which  it  was  charged  hy  the  last 
convention,  as  far  as  practicahle,  and;  in  accordance  with  the  revised  constitution  of 
the  Association,  has  called  the  present  meeting  and  made  the  necessary  arrange- 
ments therefor.  A  very  general  expression  of  preference  for  Chicago  made  it  nn  easy 
matter  to  decide  upon  this  city  as  the  place  of  meeting.  There  was  some  difference 
of  opinion  as  to  the  time,  hut  it  was  decided  in  order  to  accord  with  the  previous 
assignment  of  the  World's  Agricultural  Congress  to  the  period  from  October  16 
to  20,  inclusive.  In  consideration  of  the  attractions  of  the  World's  Columbian 
Exposition  and  of  the  Congress  mentioned,  it  has  been  deemed  expedient  to  reduce  the 
program  for  the  convention  to  the  minimum  consistent  with  the  constitution,  so 
far  as  general  sessions  are  concerned,  and  to  leave  the  several  sections  to  decide  for 
themselves  the  character  and  duration  of  their  sessions.  These  considerations  have 
made  it  impracticable  to  conform  closely  this  year  to  the  suggestions  contained  in 
two  resolutions  regarding  the  length  and  character  of  the  annual  convention,  which 
were  referred  at  New  Orleans  to  this  committee. 

Since  the  last  convention  there  has  been  little  for  this  committee  to  do  except  t'O 
execute  the  instructions  of  that  convention.  The  main  work  has  been  in  connection 
with  the  interests  of  the  Association  and  the  institutions  represented  by  it  at  the 
Colombian  Exposition. 
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The  standing  committees  in  charge  of  the  collective  exhibits  of  the  colleger  and 
Htntions  were  greatly  aided  and  supported  in  their  work  by  the  advisory  board 
elected  by  the  New  Orleans  convention.  It  may  bo  remarked  in  passing  that  this 
experience  shows  the  advantage  of  having  members  of  the  governing  boards 
ap[>ointed  as  delegates  from  our  different  institutions,  and  of  bringing  them  into 
tlio  active  work  of  the  Association. 

The  executive  committee  in  charge  of  the  collective  college  exhibit  fonnd  that, 
notwithstanding  the  active  cooperation  of  many  of  the  colleges  and  such  assistance 
as  the  Department  of  Agriculture  was  able  to  give,  it  wonld  be  necessary  to  have 
special  funds  to  make  this  exhibit  a  success.  Senator  Morrill  and  the  advisory 
board  were  very  helpful  in  this  matter,  and  an  appropriation  of  $8,000  was  obtained 
from  Congress,  to  be  disbursed  nndor  the  supervision  of  the  Department  of  Agricul- 
ture. That  Department  appointed  as  its  special  agent  for  this  business  the  chair- 
man of  the  Association  committee,  and  the  work  of  collecting  and  placing  this  col- 
lege exhibit,  although  late,  was  carried  to  completion  in  a  manner  which,  it  is 
hoped,  may  meet  with  the  approbation  of  those  intorested.  Every  college  prepared 
.  and  packed  its  own  contributions,  defraying  all  incidental  expenses  to  time  of  ship- 
ment. At  that  point  the  General  Goycmmont  took  charge,  and  all  further  expenses 
have  been  met  from  the  special  appropriation  for  the  purpose.  Thus  the  demand 
upon  the  treasury  of  the  Association  in  connection  with  the  exhibit  has  been  very 
light,  being  almost  wholly  confined  to  the  expenses  of  the  committees  appointed  by 
the  Association  to  care  for  its  interests.  Without  further  comment,  reference  is 
made  to  the  exhibit  itself  as  the  best  report  of  its  work  which  the  committee  can 
now  render.  But  it  is  believed  that  there  should  be  some  permanent  descriptive 
record  of  this  exhibit,  and  authority  is  requested  on  behalf  of  the  present  committee 
to  file  a  general  report  on  the  exhibit  with  the  now  executive  committee. 

The  committee  on  the  college  exhibit  has  worked,  as  directed,  in  conjunction  with 
the  committee  on  the  station  exhibit  and  although  really  two  divisions  the  result 
may  be  regarded  as  one  Joint  and  collective  exhibit  of  the  colleges  and  stations. 
8iuce  the  installation  was  completed  the  management  has  been  on  the  basis  of  a 
single  exhibit,  and  this  has  included  the  display  of  the  Office  of  Experiment  Stations 
of  the  Department  of  Agriculture.  That  office  has  carried,  very  acceptably,  tlie 
greater  part  of  the  administration  of  the  exhibit,  arranging  with  the  different  insti- 
tutions for  the  detail  of  college  and  station  men  who  have  served  in  turn,  from  month 
to  month,  as  attendants,  guardians,  and  demonstrators  for  the  exhibit. 

The  attention  of  the  Association  is  invited  to  the  comprehensive  and  attractive 
exhibit  made  by  the  Government  of  France  of  the  means  and  methods  of  thevarions 
branches  of  agricultural  education  in  that  country.  This  exhibit  is  in  the  Agricul- 
tural Building  of  the  Exposition,  immediately  adjoining  the  similar  American  exhib- 
its, and,  as  the  former  has  not  been  entered  for  competition,  it  is  suggested  that  this 
convention  might  well  ask  of  the  Exposition  authorities  some  special  examination 
and  official  recognition  of  this  excellent  French  exhibit. 

The  Association  has  been  represented  on  the  committee  supervising  the  tests  of 
breeds  of  dairy  cattle  at  the  Exposition,  in  accordance  with  the  action  of  the  conven- 
tion at  New  Orleans,  and  a  report  may  be  expected  from  the  testing  committee.  Tbe 
executive  committee  was  charged  with  the  duty  of  providing  for  payment  of  the  nec- 
essary expenses  of  the  four  Association  members  of  the  testing  committee,  upon  con- 
sultation with  these  gentlemen,  and  authority  was  given  to  call  for  an  extra  contri- 
bution to  the  treasury  of  the  Association  for  this  purpose.  It  has  not  seemed  expedient 
to  make  such  a  special  call  for  funds  the  present  year,  when  the  various  institntions 
have  been  taxed  in  several  ways  on  account  of  the  Exposition.  Other  methods  have 
been  tried  in  the  hope  of  relieving  the  treasurj-"  of  the  Association  from  this  particu- 
lar and  rather  large  item  of  expense.  These  have  failed,  however,  and  the  commit- 
tee now  refers  the  whole  question  back  to  the  Association  for  settlement.  The  sub- 
ject of  the  relations  of  the  A680ciation  and  the  Exposition  has  accordingly  been 
assigned  for  consideration  and  action  at  the  general  session  of  this  oouventiun  on 
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Wednesdav  morning.  It  shonld  be  stated,  hcw^ever,  that  the  ordinary  iucome  of  the 
Association  has  enabled  the  payment  of  the  expenses  of  the  testing  committee  np  to 
Jnly  1,  as  well  as  all  other  obligations  of  the  Association  to  date,  and  it  is  therefore 
recommended  that  arrangement  be  made  for  carrying  over  to  the  next  year  the 
remaining  cost  of  this  special  committee,  amounting  to  about  $1,000,  and  providing 
for  snch  increased  revenues  then  as  will  cancel  this  debt  from  the  general  treasury. 

A  committee  was  appointed,  as  ordered,  to  cooperate,  on  behalf  of  this  Association, 
with  the  general  committee  of  the  World's  Congress  Aoxiliary  upon  Agricultural 
Congresses.  A  statement  of  the  duties  performed  may  be  expected  from  Prof. 
Morrow. 

The  chief  of  the  department  of  agriculture  of  the  Exposition  was  duly  notified  of 
the  willingness  of  the  Association,  through  its  executive  committee,  to  cooperate  in 
arranging  for  a  series  of  popular  lectures  on  agriculture  at  the  Exposition,  but  after 
a  few  trials  in  Jnne,  Chief  Buchanan  wisely  concluded  to  abandon  this  project. 

Your  committee  reports  that  upon  investigation;  as  directed,  it  has  been  ascer- 
tnine<l-that  Preston  Powers,  sculptor  (son  of  the  famous  Hiram  Powers),  has,  at  his 
studio  in  Florence,  Italy,  an  original  model,  or  mold,  of  a  bust  of  Hon.  Justin  S. 
Morrill,  taken  about  the  time  of  the  passage  of  the  first  land-grant  college,  or  Morrill, 
Act  (1862).  A  plaster  cast  from  this  model  is  now  to  be  seen  at  the  central  space  of 
the  collective  colle;]:e  exhibit.  Mr.  Powers  otfers  to  make  a  new  marble  bust  from 
this  mold,  and  from  this  to  have  twenty-five  plaster  casts  made,  everyone  to  receive 
his  personal  attention  and  final  approval,  if  guai*anteed  the  sum  of  $800.  If  a  larger 
number  were  ordered,  the  price  of  each  bust  could  be  materially  reduced.  Forty 
could  be  obtained  at  about  $25  each.  In  any  case  the  marble  would  become  the 
property  of  the  subscribers  for  the  casts,  and  it  is  suggested  that  this  might  be 
deposited,  in  the  name  of  the  Association,  at  some  suitable  place  in  Washington  and 
that  other  casts  might  be  made  from  it  subsequently.  It  should  be  understood  that 
the  casts  proposed  to  be  made  by  Mr.  Powers  represent  an  article  much  superior  in 
quality  and  finish  to  tlie  ordinary  plaster  casts  for  museum  puri>08es. 

In  accordance  with  the  instructions  of  the  New  Orleans  convention,  a  subcommit- 
tee of  the  executive  committee  met  the  President-elect  of  the  United  States  by 
appointment  iu  New  York  in  the  month  of  February  last.  The  condition  and  work 
of  the  colleges  and  stations  in  the  several  States  were  presented,  and  their  relations 
to  the  General  Government  were  discussed.  The  scientific  work  of  the  Department 
of  Agriculture  was  also  considered.  Subsequently  the  same  committee  had  a  simi- 
lar interview  at  Washington  with  the  newly-appointed  Secretary  of  Agriculture. 
The  President  and  Secretary  both  expressed  themselves  as  fully  appreciating  the 
work  of  the  colleges  and  stations  and  as  desirous  of  cooperating  in  the  promotion 
of  the  welfare  of  these  institutions  and  of  the  interests  by  them  represented. 

It  was  found  impracticable  to  secure  the  attention  of  the  new  Secretary  of  the 
Interior  to  the  matter  of  the  several  reports  required  from  college  officers  before  the 
close  of  the  last  fiscal  year.  Since  that  time  the  period  of  college  vacations  and 
the  opening  of  the  new  academic  year  have  combined,  with  other  things,  to  prevent 
the  desired  conference  on  this  subject.  Your  committee  reports  this  as  the  one  duty 
committed  to  it  by  the  last  convention  which  has  not  yet  received  attention,  but 
suggests  that  time  still  remains  for  this  work  to  be  done  before  the  next  annual 
reports  become  due. 

The  Association  at  its  last  convention  ai^poiuted  a  special  committee  to  consider 
and  report  upon  a  system  for  uniform  station  publications.  This  committee  duly 
reported  through  its  chairman,  A.  W.  Harris,  and  the  report  is  submitted  herewith. 
It  was  at  first  intended  to  publish  and  distribute  this  report  soon  after  its  comple- 
tion, but  it  was  finally  decided  to  postpone  snch  nction  until  after  the  distractions 
of  the  Exposition  year.  It  is  now  recommended  that  this  report  be  referred  to  the 
new  executive  committee  for  publication  and  distribution,  and  that  it  be  also  incor- 
porated in  the  proceedings  of  this  convention. 

Another  special  committee  was  appointed  at  New  Orleans  upon  college  statistics, 


22 

witb  instructions  to  report  to  the  convention  of  1893,  and  President  Atherton^  as 
chairman  of  the  committee,  is  prepared  to  comply. 

Since  the  last  annual  meeting  the  executive  committee  has  issued  twelve  circulars 
of  information,  most  of  them  in  connection  with  Exposition  matters.  These  have 
been  distributed  to  all  institutions  eligible  to  membership  under  the  constltation  of 
the  Association,  as  revised.  Now  that  this  constitution  has  been  printed,  it  is  recom- 
mended that  every  institution  eligible  to  membership  be  furnished  a  copy,  with 
attention  called  to  conditions  of  membership,  and  be  served  with  notice  that 
hereafter  no  institution  will  be  recognized  as  entitled  to  share  in  the  work  and  ben- 
efits of  the  Association  unless  it  be  a  member  thereof  in  full  standing. 

The  annual  contribution  of  $10,  agreed  upon  at  the  last  convention,  has  been  very 
generally  paid  and  has  proved  sufficient,  together  with  last  year's  balance,  for  the 
needs  of  the  Association  to  date,  excepting,  as  already  noted,  the  expenses  of  the  dairy 
test  committee  since  the  1st  of  July.  The  treasurer's  report  will  show  a  balance  from 
last  year  of  $416.54,  with  collections  of  $860,  making  the  total  receipts  $1,276.54; 
disbursf^ments  in  all  amounted  to  $1,266.91,  leaving  a  balance  of  $9.63  on  hand  at  the 
present  time.  The  obligations  of  the  Association  on  account  of  its  representation 
on  the  dairy  test  committee  of  the  Exposition  will  amount  to  about  $1,000  at  the 
close  of  the  present  month.  It  is  believed  that  the  simplest  and  most  equitable 
manner  of  meeting  this  unusual  expenditure  is  by  a  sufficient  increase  in  the  annual 
contribution  asked  for  next  year.  The  committee  therefore  recommends  that  the 
dues  for  the  coming  year  be  fixed  at  $15  for  every  eligible  institution,  believing  that 
this  will  enable  tlie  Association  to  free  itself  from  debt.  The  executive  committee 
should  also  be  authorized  to  make  special  call  for  additional  funds  in  case  of  need, 
although  this  does  not  appear  likely.  It  is  further  suggested  that  some  special 
means  be  taken  to  impress  upon  all  interested  that  no  matter  how  close  the  actual 
relation  of  college  and  station  in  any  State,  or  as  part  of  one  institution,  this  Asso- 
ciation regards  every  college  and  every  station  as  a  distinct  and  separate  institution 
for  purposes  of  taxation  and  representation. 

Under  existing  circumstances,  it  has  been  thought  unnecessary  to  issue  any  pro- 
gram for  the  present  convention  other  than  the  schedule  for  meetings  contained  in 
the  supplementary  convention  circular.  It  is  now  recommended  that  tliat  be  adopted, 
subject  to  the  further  pleasure  of  the  convention,  and  also  that  the  precedents  of 
recent  conventions  be  followed  as  to  credentials  and  rules  of  order. 

Respectfully  submitted  for  the  executive  committee. 

Hknry  E.  Alvord, 

Chairman. 

Chicago,  III.,  October  T7,  1899, 

Mr.  Hadley.  I  move  that  the  report  be  accepted  and  that  it  be  con- 
sidered in  its  various  recommendations  seriatim  at  the  proper  time. 
Seconded  by  Mr.  Scott. 
The  motion  was  carried. 
The  report  of  the  treasurer  was  then  presented  by  Mr.  Scovell. 

Repoht  of  the  Treasurer  op  the  Association. 

M,  A.  Scovell,  treasurer,  in  account  with  Association  of  American  Agricultural  Colleg€9 

and  Experiment  Stations, 

Balance  on  hand  at  last  meeting $416.54 

Moneys  received  since  last  meeting— dues  1892-'93 860. 00 

Total 1,276.54 

Expenditures 1,266.91 

Balance  on  hand 9.63 
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EXPENDITURES. 

stationery  and  printing $70.90 

Snbcommittee  to  see  President,  etc.  (expenses) 248. 11 

Dairy  test  committee 818. 16 

College  and  station  exhibit  committee  (expenses) 44. 70 

Stenography 49.29 

Sondries 35.76 

Total,  as  above -. 1,266.91 

ITEMIZED  STATEMENT. 

1893. 

April  1.  Ohio  Experiment  Station $10.00 

3.  Korth  Carolina  Experiment  Station . . . :  i-ix 10. 00 

^.  Georgia  Experiment  Station '. 10.00 

3.  Experiment  Station,  Uniyersity  of  Tennessee 10. 00 

3.  Delaware  College 10.00 

6.  Maine  State  College 10.00 

6.  Agricnltnral  Experiment  Station  of  West  Virginia. . .  10. 00 

6.  Uniyersity  of  Minnesota  Experiment  Station 10. 00 

6.  Kentacky  Agrionltural  Experiment  Station 10. 00 

6.  Michigan  Agricnltnral  College 10.00 

6.  Michigan  Experiment  Station 10. 00 

7.  Louisiana  Experiment  Station 10.00 

7.  Maryland  Agricnltnral  College 10.00 

7.  Maryland  Experiment  Station 10. 00 

8.  Mississippi  Agricultural  College 10. 00 

8.  Mississippi  Experiment  Station 10.00 

8.  Massachusetts  Agricultural  College 10. 00 

8.  Hatch  Experiment  Station *  10.00 

8.  Kentucky  Agricultural  and  Mechanical  College 10.00 

10.  OhioState  University 10.00 

10.  New  Hampshire  College  of  Agriculture  and  Mechanic 

Arts 10.00 

11.  Vermont  State  Agricultural  College 10. 00 

12.  Cornell  University 10.00 

12.  Cornell  Experiment  Station 10.00 

12,  Purdue  Uniyersity 10.00 

12.  Alabama  Experiment  Station 10. 00 

12.  Alabama  Agricnltnral  and  Mechanical  College 10. 00 

12.  Arizona  Experiment  Station 10. 00 

12.  Arizona  Agricultural  College 10. 00 

12.  University  of  Wisconsin 10.00 

15.  Virginia  Agricultural  and  Mechanical  College 10. 00 

15.  Virginia  Agricultural  Experiment  Station 10. 00 

15.  Rhode  Island  State  Experiment  Station 10. 00 

15.  Arkansas  Agricultural  Experiment  Station 10. 00 

17.  Vermont  Agricultural  Experiment  Station 10. 00 

17.  Indiana  Experiment  Station 10. 00 

17.  Delaware  Agricultural  Experiment  Station 10. 00 

17.  Iowa  Experiment  Station 10. 00 

20.  North  Carolina  College  of  Agriculture  and  Mechanic 

Arts 10.00 

24.  Sheffield  Scientific  School  of  Tale  University 10. 00 
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BeceipU — Continned. 
1893. 
May    1 .  Connecticut  Agrionltaral  Experiment  Station $10. 00 

5.  Massachusotts  Stnto  Experiment  Station 10.00 

6.  Colonido  Agricnltural  Collejje ,...  10.00 

6.  Storrs  Agricnltural  Experiment  Station 10. 00 

6.  Nevada  Experiment  Station 10. 00 

6.  Nevada  Agricultural  College 10.00 

8.  Experiment  Sl-ation  of  University  of  WisconBln 10. 00 

8.  Agricultural  College  of  University  of  Idaho 10.00 

8.  University  of  Minnesota 10.00 

8.  Rhode  Island  College  of  Agriculture  and  Mechanic  Art8.  10.00 

12.  California  Experiment  Station , 10. 00 

12.  Now  Jersey  State  Experiment  Station 10.00 

13.  Maine  Expcximent  Station 10.00 

15.  Now  Hampshire  Experiment  Station 10.00 

17.  New  Mexico  Experiment  Station 10. 00 

17.  New, Mexico  Agricultural  and  Mechanicjil  College 10.00 

20.  Iowa  Agricultural  College 10. 00 

24.  Kansas  Experiment  Station 10. 00 

24.  Kansas  State  Agricultural  College 10. 00 

26.  Illinois  Experiment  Station 10.  CO 

June  6.  Colorado  Experiment  Station 10. 00 

16.  Utah  Agricultural  College 10.00 

16.  Utah  Experiment  Station 10.00 

16.  South  Dakota  Experiment  StitiiUi 10. 00 

July  10.  Wyoming  Agricultural  College 10. 00 

10.  Wyoming  Experiment  Station 10. 00 

10.  Nebraska  Experiment  Station 10. 00 

13.  Rutgers  College 10.00 

14.  Pennsylvania  Experiment  Station 10, 00 

Aug.  14.  Texas  Agricultural  College lO.Oa 

17.  Oregon  Experiment  Station 10.00 

18.  Florida  Agricultural  College 10. 00 

28.  Louisiana  State  University 10.00 

28.  University  of  Georgia 10.00 

29.  Texas  Experiment  Station 10. 00 

31.  University  of  Tennessee 10.  00 

Sept.  1.  Nebraska  State  University 10. 00 

6.  Missouri  Experiment  Station 10.00 

6.  Missouri  Agricultural  and  Mechanical  Coll e;Xo. 10.00 

18.  Alcorn  Agricultural  and  Mechanical  College,  MissisMippi.  10.00 
23.  South  Carolina  Experiment  Station 10.00 

27.  University  of  Illinois 10.00 

29.  West  Virginia  University 10.00 

Oct.    4,  Pennsylvania  State  College 10.00 

11.  Hampton  Normal  and  Agricultural  Institute 10.00 

16.  Oklahoma  Exporiiuent  Station 10.00 

On  motion  of  Mr.  Harris  the  i^eport  of  the  tre.asurer  was  referred  to 
an  anditing  coininittee  of  three,  appointed  by  the  chair,  consistiug  of 
Messrs.  Harris,  Emery,  and  Vanderford, 
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The  President.  The  secretary  asks  me  to  annonBce  that  anyone 
who  desires  to  see  the  items  of  expenditares  may  do  so  by  calling  upon 
him.  It  has  been  suggested  that  the  several  sections  be  called  npon  for 
their  reports  at  this  time.  As  chairman  of  the  Section  of  Agriculture 
and  Chemistry  I  make  their  report  in  these  words.  It  has  been  con- 
sidered best  to  drop  the  work  on  account  of  the  Columbian  Exposition. 

We  will  next  have  the  report  of  the  chjurman  of  the  Section  on 
Botany  and  Horticulture. 

The  chairman  of  the  section,  Mr.  Scribner,  of  Tennessee,  was  not  pres- 
ent, and  no  report  of  the  section  was  presented. 

Mr.  Dabney,  of  Tennessee,  chairman  of  the  Section  on  College  Work, 
submitted  his  report. 

Report  of  the  Section  on  Collkge  Work. 

Ab  chainnan  of  the  Section  onConege  Work  it  is  my  duty  to  make  a  report  at  this 
session,  to  occnpy  not  exceeding  twenty  minutes  in  the  reading.  As  it  would  be 
impossible  to  treat  any  large  part  of  our  college  work  in  this  brief  time,  we  have 
songbt  some  special  phase  of  onr  work  which  seemed  to  need  notice  and  might  be 
profitably  discussed  within  the  limit  fixed.  In  previous  reports  of  our  presidents  and 
of  the  chairmen  of  the  different  sections  we  have  had  able  discussions  of  almost  every 
other  department  of  onr  colleges,  and  we  have,  therefore,  selected  the  military  instruc- 
tion and  driU  as  a  subject  which  may  well  receive  onr  attention  at  this  time. 

As  national  colleges  endowed  with  the  proceeds  of  the  sale  of  a  portion  of  the 
national  domain,  we  are  especially  charged  with  the  general  duty  of  educating  our 
pupils  in  patriotism  and  the  special  duty  of  instructiug  the  young  men  of  the  country 
in  military  science  and  tactics,  so  ns  to  form  a  basis  of  a  national  guard  in  the  hour 
of  need.  The  Land-Grant  Act  was  passed  in  1862.  The  National  Government  was 
at  that  time  greatly  impressed  with  the  importance  of  a  class  of  young  men  educated 
in  military  science  and  having  some  experience  in  drill,  who  might  be  called  upon 
to  organize  and  command  the  volunteer  armies  when  the  nation  needed  their  services. 
May  the  Nation  never  see  just  that  need  again !  We  never  shall,  but  the  experience 
of  that  time  mnst  be  used  in  preparing  for  the  future. 

Later  experience  has  shown  that  our  States  must  be  prepared  at  all  times  to  put 
down  mobs  and  riots.  As  our  population  becomes  more  dense  and  more  mixed  it  is 
evident  that  we  will  have  more  and  more  use  for  strong  State  militia.  Recent 
events  in  some  of  our  States  teach  us  that  the  way  to  keep  the  peace  is  to  be 
well  armed.  It  is  well,  therefore,  that  these  national  colleges  were  charged  with 
the  duty  of  training  young  men  who  might  form  a  class  of  reserved  military  officers. 

The  act  of  July  2,  1862,  requires,  thus,  that  military  tactics  shall  be  included 
among  the  studies  at  these  colleges.  This  is  not  left  optional  with  the  States  or  the 
management  of  the  institutions,  but  this  instruction  is  mandatory.  The  legislatures 
of  the  States  may  prescribe  the  manner  in  which  all  of  the  instruction  at  these  col- 
leges is  to  be  given,  bnt  the  '^ branches  of  learning  related  to  agriculture  and  the 
mechanic  arts"  and  "  military  tactics  "  must  he  taught.  Other  scientific  and  classic 
studies  may  be  included,  but  there  is  no  option  about  these  subjects.  Although  we 
do  not  believe  that  military  drill  has  been  as  well  provided  for  as  it  might  be, 
the  Government  has  done  a  great  deal  for  us  by  detailing  officers  from  the  Army,  who 
will  serve  as  instructors,  and  by  the  loan  of  a  limited  eqnipujent. 

Let  OS  at  this  time  inquire  briefly  into  the  instruction  and  practice  given  in  mili- 
tary science  aud  tactics  in  our  colleges  for  the  purpose  of  seeing  what  its  needs  are 
and  what  improvements  may  be  made. 
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AocordiDg  to  the  latest  organizatioii  list  of  agrictiUnral  colleges  published  by 
the  Department  of  Agrioalture  there  are  61  colleges  receiving  the  benefits  of  the 
Land  Grant,  counting  2  for  Massachnsetts,  2  for  Rhode  Island,  2  for  Connecticnt, 
and  10  separate  colleges  or  departments  for  colored  students.  As  the  latter  arc 
^raeticallj  departments  only  we  may  include  them  with  their  State  institnttone. 
Wb  have,  thus,  61  separate  State  institutions  under  this  Association.  Thirty-seven 
of  these  have  officers  detailed  from  ib»  U.  S.  Army  to  serve  as  professors  of 
uttitary  seiemee  and  tactics.  Eleven  out  of  these  51  Latfd-Oxant  colleges,  chiefly 
B6W  hMtittttiiins  not  yet  fully  organized,  have  not  as  yet  provided  any  regular  mili- 
tary instrsetion.  Two  of  them  give  some  instructi<m  in  military  scienoe  and  dnll, 
although  they  have  no  Army  officers.  It  is  jwobable  that  all  of  these  instituticms 
could  have  Ariny  -effioeis  if  thieey  applied  for  tliem.  The  present  law  allows  85  to  be 
detailed  from  tiie  regular  Army,  and  an  unlimited  number  of  retired  officers,  wbo 
must,  of  course,  be  paid  salaries.  An  instittttion,  however,  which  employs  a  retired 
offlMser  can  get  the  military  equipment  firom  the  War  D^^rtment. 

We  learn  from  the  reports  of  these  colleges  and  of  the  Inspector  General  of  the 
Army  that  efficient  work  is  being  done  in  a  minority  of  the  colleges.  Some  show  a 
want  of  appreciation  of  military  science  and  drill  as  both  educating  and  deeipliuary 
subjects  and  a  vwy  few  show  a  disposition  to  neglect  or  slight  this  departaiMit.  We 
believe  such  colleges  make  an  error.  On  the  one  hand  for  training  men  in  habits  of 
order,  system,  neatness,  promptitude,  obedience  to  constituted  authority,  and  watkr- 
ing  together  with  their  fellows  the  military  drill  is  unsurpassed. 

There  can  be  no  question  as  to  our  duty  to  the  nation  and  our  States.  In  a 
mi^ctf ity  of  the  States  these  are  the  only  military  colleges.  We  beg  such  institutioiia 
to  consider  this  instruction  and  practice  more  seriously. 

According  to  the  report  of  the  Commissioner  of  Education  there  were,  in  ISSd-'SO, 
9,433  students  in  attendance  upon  these  colleges.  Of  this  number  3,000  were  in  pre- 
paratory departments  and  700  were  women.  As  a  rule  all  the  preparatory  students 
are  required  to  take  military  drill,  but  many  advanced  and  graduate  students  are 
excused  from  it.  We  estimate  that  there  were  still  at  least  8,000  young  men  in  the 
military  departments  in  these  various  colleges  in  188^'90.  Ten  thousand  would  be 
a  moderate  estimate  for  the  number  in  1892-'93— a  small  army  in  itself. 

The  gentlemen  here  present  are  all  familiar  with  the  details  of  instruction  and 
practice  in  the  military  departments  of  these  institutions.  I  will  not,  therefore,  go 
into  this  subject  at  any  length.  It  is  interesting,  however,  to  note  the  extremes, 
especially  in  regard  to  the  time  allowed  and  the  number  of  classes  required  to  take 
the  work. 

We  have  among  our  agricultural  colleges  illustrations  of  almost  all  forms  of  mili- 
tary government,  organization,  and  instruction.  Many  of  these  institutions  started 
out  with  military  departments  modeled  as  closely  as  possible  after  that  at  West 
Point.  The  older  colleges,  having  a  single  course  of  study,  with  few  electives,  and 
located  in  the  country  where  all  of  their  students  lived  in  dormitories,  found  that 
organization  entirely  practicable.  It  was  especially  useful  so  long  as  their  student 
body  contained  many  preparatory  students  and  boys.  Our  country  boy  made  an 
admirable  cadet  and  profited  much  by  this  discipline  and  instruction.  Other  insti* 
tntions  located  in  towns,  without  or  with  only  limited  dormitories,  and  having, 
therefore,  to  put  their  students  in  private  families,  attempted  the  same  plan,  but 
they  have,  we  believe,  without  exception,  abandoned  it.  In  these  cases  the  Army 
officer  was  commandant  of  cadets  and  in  charge  of  the  discipline,  as  well  as  professor 
of  military  science  and  tactics.  He  was  the  autocrat  of  the  college  and  controlled 
everything,  including,  in  some  cases,  the  other  professors  and  their  departments. 

The  other  extreme  is  the  large  university  having  many  older  and  more  advanced 
students  and  many  different  courses  and  classes.  In  such  institutions  military 
instruction  is  usually  confined  to  one  or  two  classes  and  to  its  own  hours,  as  the 
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other  instiiictioii  is.  Military  goTemment  has  heen  wholly  abandoned  in  snoh  cases, 
and  the  military  professor  has  no  more  authority  than  any  other.  As  our  colleges 
developed  and  mnltiplied  courses,  and  esi>ecially  as  the  demand  grew  for  work  in 
laboratories,  shops,  and  on  farms,  the  organization  of  the  military  departments  has 
been  steadily  modified  in  the  direction  of  th»  latter  system. 

Older  students  find  continued  military  drill  very  irksome.  They  consider  it  a 
hardship  to  hare  to  give  so  large  a  portion  of  their  time  to  it,  when  they  have  no 
intention  of  becoming  professional  soldiers.  The  Juniors  and  seniors  in  our  college 
courses  taking  either  literary,  scientific,  engineering,  or  agricultural  work  are  in 
these  days  completely  overloaded  with  library,  seminary,  laboratory,  and  other 
practical  work,  and  have  little  time  for  practical  military  work.  The  best  of  them 
may  be  induced  to  volunteer  for  this  work,  as  is  the  custom  in  many  of  our  colleges, 
by  making  military  work  an  elective  in  science,  and  giving  full  credit  for  it;  but  it 
is  still  a  problem  in  such  institutions  how  to  get  the  very  best  men  for  officers. 

As  all  of  our  colleges  must  come  to  this  standard  sooner  or  later,  the  question  for 
us  to  consider  is:  How  shall  we  do  our  duty  to  the  nation  in  respect  to  the  training 
of  young  men  in  military  science  and  tactics  without  interfering  too  seriously  with 
the  other  work  that  we  are  required  to  dof  In  other  words,  how  shall  we  train  the 
citizen  soldiery  that  the  country  needs  and  still  give  all  of  our  students  the  ''liberal 
and  practical  education''  which  is  the  chief  object  of  those  colleges t 

The  rules  prescribed  by  the  President  for  the  government  of  ofiicers  of  the  Army 
detailed  as  professors  of  milit-ary  science  and  tactics  are  contained  in  General 
Orders  No.  26, 1891.  They  require  that  "  the  course  of  instruction  shall  be  both 
practical  and  theoretical,  and  shall  be  so  arranged  as  to  occupy  at  least  one  hour  per 
week  for  theoretical  instruction,  and  at  least  two  hours  per  week  for  practical 
instruction.''  From  an  examination  of  the  reports  of  the  various  institutions  I 
gather  that  the  average  time  given  to  military  instniction  and  practice  is  greater 
tbsn  this.    It  is  probably  nearer  four  hours  per  week  than  three. 

It  is  left  to  each  institution  to  decide  what  classes  of  students  are  subject  to  this 
theoretical  and  practical  instruction.  This  is  the  main  point  of  variation  between 
our  colleges  and  the  most  important  one  to  be  guarded.  On  the  one  hand,  if  the 
students  are  not  required  to  drill  in  sufficient  numbers  and  for  a  sufficient  length  of 
time,  the  institution  will  not  have  a  respectable  battalion,  and  no  proficiency  will  be 
attained  in  the  art  of  war.  On  the  other  hand,  if  it  is  continued  too  long,  it  becomes 
irksome  to  the  student  and  detracts  f^om  his  success  in  other  studies.  The  majority 
of  our  larger  institutions  have,  we  believe,  reached  a  proper  compromise  Ity  requir- 
ing all  male  members  of  their  colleges  below  the  junior  class,  or  third  year  (count- 
ing ft-om  the  beginning),  to  take  military  drill,  and  by  requiring  the  second-year 
men  and  all  commissioned  officers  to  receive  theoretical  instruction.  The  members 
of  the  junior  and  senior  classes  and  of  other  departments  of  the  university  may 
volunteer  for  not  less  than  one  term  of  service  at  a  time,  and  are  encouraged  to  do 
this,  whenever  they  have  military  experience,  by  giving  them  commissions  as  officers 
and  credits  for  this  work  on  the  college  course.  The  course  of  military  instruction 
and  drill  should,  in  all  cases,  be  a  part  of  the  regular  college  course  and  be  duly 
credited  to  the  student  as  other  recitation  or  practical  work  is. 

Under  this  plan  the  student  is  subject  to  drill  at  the  period  when  he  needs  it  most 
and  can  best  spare  the  time.  It  is  also  found  to  be  the  period  when  he  can  learn  it 
most  rapidly.  The  boy  who  has  had  military  drill  for  two  years  and  acquired  no 
special  interest  in  it  is  only  an  obstruction  in  his  company  afterward  if  he  is  com- 
pelled to  drill.  If  not  fit  for  an  officer  after  two  years  of  drill,  he  had  better  be 
dropped  from  military  instruction,  as  he  will  never  make  an  enthusiastic  soldier. 
This  plan  gives  the  military  department  the  best  material  for  privates  and  also  the 
best  material  for  officers,  while  at  the  same  time  it  gives  the  college  the  full  time 
of  all  advanced  men,  not  specially  interested  in  military  matters,  for  literary  or 
scientific  work* 
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Tlie  ori^nal  act  (section  1225  of  the  Revised  Statutes)  provides  that  tlie  Secretary 
of  War  may  issue  "at  liis  discretion  and  under  proper  regnlations  to  be  prescribed 
by  him,  out  of  ordnance  and  ordnance  stores  belonging  to  the  Government  and 
which  can  be  spared  for  that  pnriH>8e,  such  a  nnmber  of  the  same  as  may  appear  to 
be  reqnired  for  military  instruction  and  practice  by  tlic  students  of  any  college  or 
nnirersity,  under  the  provisions  of  tbis  section;  and  the  Secretary  shall  require  a 
bond  in  each  case  in  double  the  valne  of  the  property/'  etc. 

It  is  right  that  the  property  of  the  Government  should  be  properly  cared  and 
accounted  for,  but  in  this  whole  matter  of  securing  and  accounting  for  military 
equipment  and  supplies  these  institutions  and  their  officers  are  treated  as  if  thoy 
were  aliens  to  the  Government,  instead  of  a  part  of  it.  They  are  required  to  pay 
the  fVeight  on  all  equipment  and  supplies,  to  insure  tbe  Government  property  at  the 
valuation  placed  upon  it  by  the  War  Department  (which  is  con6idei*ably  more  than 
its  actual  value),  to  i>ay  the  cost  of  all  repairs,  to  pay  for  gun  racks  and  other  neces- 
sary armory  furniture,  to  pay  for  all  damaged  and  missing  stores,  and  after  they  are 
worn  out  to  return  tbe  debris  to  a  national  arsenal  '*  without  expense  to  tbe  United 
States/' 

If  we  are  a  part  of  tbe  nation  and  doing  the  nation's  work,  we  fail  to  see  the  fair- 
ness of  all  tbis.  Why  should  not  these  departments  be  recognized  as  army  posts 
and  be  supplied  witb  equipment  under  the  same  conditions  as  other  army  posts? 
The  Government  has  its  own  officer  in  charge  and  can  hold  him  responsible  for  these 
things  under  its  m1^.  It  would  seem  to  us  much  fairer  and  certainly  much  simpler 
if  the  officer  in  char^fe  of  the  instruction  at  each  institution  could  make  his  requisi- 
tion for  what  he  wanted,  have  it  supplied,  and  account  for  it,  or  return  it  at  the 
Government's  expeuse.  Why  should  these  institutions  be  required  to  pay  the  freigii  t 
upon  and  repair  Government  property  when  they  are  using  it  for  Government  pur- 
poses? By  a  strange  misunderstanding,  this  legislation,  which  treats  uh  as  national 
institutions  in  most  matters,  changes  its  spirit  entirely  as  soon  as  it  comes  to  this 
matter  of  military  property.  Is  there  any  reason  for  this?  We  have  been  able  to 
fiud  none  and  must  attribute  it  either  to  misunderstanding  or  to  "red  tape."  If  the 
War  Department  could  only  treat  these  institutions  as  army  posts  in  charge  of  their 
own  officers,  the  method  of  supplying  equipment,  et.c.,  could,  we  believe,  easily  be 
modified  as  we  suggest  and  in  full  accordance  with  their  rules. 

The  Government  does  not  supply  nearly  all  the  military  equipment  required . 
Some  provision  should  be  made  for  snpplying  uniforms,  gun  racks  and  armory  furni- 
ture, side  arms,  band  instruments,  flags,  tentage,  and  especially  for  the  care  and 
repair  of  the  Government's  property. 

In  this  connection  I  wish  to  call  especial  attention  to  the  recommendation  con- 
tained in  the  report  of  the  Inspector  General  of  the  Army  for  the  year  1892.  The 
Iusi>ector  General  recognizes  the  national  character  of  these  institutions  and  tbe 
importance  of  the  work  they  are  doing  in  training  officers  for  any  great  emergency, 
and  favors,  if  we  understand  correctly,  a  more  intimate  relation  between  these  col- 
leges and  the  War  Department.  He  recommends,  therefore,  that  the  Goverumeut 
supply  all  of  the  equipment  for  them,  including  uniforms.    He  says  (p.  13): 

"The  objects  of  the  law,  therefore,  are  manifestly  national  in  their  character, 
and  while  the  student  and  the  college  derive  some  benefit  from  the  instruction 
received,  it  should  not  be  forgotten  that  the  time  devoted  to  such  instruction  is 
necessarily  taken  away  from  the  time  which  would  be  ordinarily  given  to  other  col- 
lege pursuits,  and  therefore  must  be  regarded  by  the  student  as  more  or  less  a  sacrifice. 
Indeed,  there  are  those  who  consider  it  a  great  hardship,  which  they  seek  by  every 
conceivable  excuse  to  avoid.  It  would  seem,  therefore,  no  more  than  right  to  relieve 
them  from  the  special  expense  of  preparation  for  military  service  under  the  U.  8. 
Jovernment.  It  should  be  made  easy  and  desirable  for  the  yonth  of  the  country 
to  ti'aiu  themselves  for  the  national  defense. 
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"  Id  many  of  the  InstitationB  where  military  instrnction  is  now  given,  the  diffl- 
calty  of  procuring  the  nece«Bary  uniforms  and  camp  and  garrison  eqnipaj^e  is  so 
great  as  to  almost  preclude  it,  and  in  all  cases,  owing  to  lack  of  experience,  such 
articles  can  only  be  obtained  at  higher  prices  comparatively  than  those  paid  by 
the  U.  8.  Govoiumeut,  which  buys  in  large  quantities  under  an  efficient  system  of 
supply." 

The  Inspector  General  then  refers  to  a  joint  resolution  which  was  introduced  in 
the  last  Congress  authorizing  the  Secretary  of  War  to  supply  these  colleges  with 
additional  equipment,  and  concludes : 

**  I  therefore  earnestly  recommend  such  legislation  as  will  enable  the  Secretary  of 
War  to  sell  to  military  colleges  such  articles  as  it  is  legal  and  practicable  to  furnish 
with  the  means  now  at  our  disposal,  and  that  hereafter,  or  as  soon  as  the  amount  can 
be  determined,  an  annual  appropriation  be  made  for  the  prurpose  embraced  in  the 
joint  resolution,  to  be  exx>ended  by  the  Secretary  of  War  on  such  conditions  and 
regulations  as  Congress  may  prescribe.'' 

This  recommendation  certainly  seems  just.  The  majority  of  the  students  in  these 
ipstitntions  are  poor.  They  are,  we  will  venture  to  say,  as  a  class,  the  most  earnest 
and  promising,  while  they  are  the  least  wealthy  class  of  students  in  our  country. 
The  cost  of  this  nniform  is  a  considerable  thing  to  them,  amounting  frequently  to 
one  tenth  of  their  whole  year's  expenses.  This  expense  keeps,  to  our  certain  knowl- 
edge, some  boys  away  from  these  institutions  who  would  otherwise  attend  them. 
They  buy  the  uniform  simply  to  conform  to  the  requirements  and  not  for  their  own 
benefit.  Under  the  system  here  proposed  these  students  have  very  little,  if  any,  use 
for  their  uniforms,  as  they  do  not  wear  them  except  on  drill.  Why  should  they  be 
compelled  to  buy  them  any  more  than  they  are  to  buy  their  gunsf 

The  Grovemment  appropriates  $1,000,000  a  year  to  the  different  States  for  the 
equipment  of  their  militia.  Why  would  it  not  be  right,  then,  for  it  to  appropriate 
a  much  smaller  amount  for  the  complete  equipment  of  these  cadet  battalions  f  Is 
not  the  educated  young  man  who  takes  a  two  years'  course  of  training  and  makes 
an  officer  of  this  militia  in  time  of  war  entitled  to  as  much  aid  as  the  private  in 
this  same  militia  who,  perhaps,  only  serves  a  few  months t  Experience  everywhere 
goes  to  show  that  these  Land-Grant  and  other  civilian  colleges  are  training  the  men 
who  will  defend  the  nation  in  the  time  of  need.  The  Inspector  General  cites  au 
instance  in  his  report  above  referred  to  of  one  of  the  oldest  colleges  whose  military 
department  is  said  to  have  furnished  f^om  its  alumni  12  general  officers,  25  colonels, 
40  field  officers,  and  198  company  officers,  a  total  of  275  commissioned  officers  for 
the  civil  war.  During  the  recent  ''miners'"  war  in  Tennessee  we  noted  that  nearly 
all  of  the  commissioned  officers  in  the  State  militia,  many  of  whose  companies  were 
organized  for  the  occasion,  were  the  graduates  of  our  Tennessee  University.  We 
have  no  doubt  that  every  State  institution  can  submit  similar  facts  in  support  of  this 
view. 

Oar  great,  rich  country  should  not  consider  the  expense  of  this  business,  if  it  is 
right  to  do  it;  but  if  we  suppose  that  the  additional  equipment  of  each  cadet  can 
be  made  and  delivered  at  the  institution  by  the  Government  at  a  cost  of  $20  (which 
is  more  than  the  average  cost  of  our  uniforms,  we  presume),  it  will  only  cost  the 
Government  $240,000  to  equip  this  entire  army  of  12,000  boys.  One  fourth  of  the 
amount  apportioned  among  the  States  on  account  of  the  equipment  of  the  militia 
would  equip  all  of  our  present  battalions  handsomely. 

On  motion  of  Mr.  Fairchild,  the  report  of  the  chairman  was  referred 
to  the  Section  on  College  Work  for  consideration. 

The  chairman  of  the  Section  on  Entomology,  Mr.  Bruncr,  of  Nebraska, 
was  absent,  and  no  report  was  made  by  that  Section. 

No  report  by  the  Section  on  Mechanic  Arts. 
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The  President.  At  the  New  Orleans  oonvention  a  oommittee  was 
appointed  on  the  uniformity  of  numbering  station  publications.  The 
purposes  for  which  this  committee  was  appointed  were  very  forcibly 
brought  out  at  the  New  Orleans  convention.  It  was  there  stated,  what 
we  all  know,  that  the  station  publications  were  very  un-uniform  and  that 
there  was  a  marked  lack  of  symmetry  in  their  make-up.  This  commit- 
tee was  appointed  to  see  wherein  these  publications  might  be  improved. 
Mr.  Harris  was  appointed  chairman  of  the  committee  and  is  here  ready 
to  report.  I  hope  that  this  report  will  be  carefuUy  listened  to  by  mem- 
bers of  the  Association. 

Mr.  Harris  preseiited  the  following  report: 

BbpORT  on  UnIPORMITT  of  STATIOK  PUBUCATIOlfS. 

Tli«  conyention  of  the  Association  of  American  Agrionltaral  Colleges  and  Experi- 
ment Stations,  held  at  New  Orleans,  November,  1892,  after  a  discoHsion  of  the 
inconvenience  arising  from  the  different  methods  of  naming  and  designating  balle- 
tins  in  nse  by  the  experiment  stations,  appointed  the  undersigned  as  a  oommittee 
to  devise  some  uniform  plan  to  be  recommended  to  the  stations.  After  due  delib> 
oration  and  consaltation,  we  have  the  honor  to  present  the  following  recomiheiida- 
tions: 

The  publications  of  the  experiment  stations  should  consist  of  annual  reports, 
bulletins,  and  circulars. 

Annual  reports  should  be  numbered  in  regular  order,  and  be  designated  by  the 
year  which  they  cover,  as  **  First  Annual  Report,  1888,"  "Second  Annual  Report, 
1889."  The  annual  reports  should  be  printed  as  separate  publications,  and  should 
not  be  called  bulletins  or  numbered  as  siu  h. 

All  bulletins,  with  the  possible  exception  of  meteorological  bulletins,  should  be 
included  in  one  series,  and  should  bear  the  natural  numbers  in  regular  order, 
preferably  without  volume  or  year  numbers,  but  in  connection  with  these,  if  neces- 
sary. They  should  always  bear  the  date  of  publication  on  the  title-page.  This 
recommendation  involves  the  abandonment  of  the  use  of  letters  or  other  peculiar 
means  to  designate  "special"  bulletins,  or  those  which  are  not  to  be  distributed  to 
the  whole  list.  In  case  bulletins  are  issued  for  limited  circulation,  a  note  should 
be  included  in  the  next  bulletin  for  general  distribution,  stating  the  charaoter  of 
the  omitted  bulletin,  and  explaining  why  it  was  not  sent  to  the  whole  mailing  list. 
The  words  "new  series,"  "second  series,"  etc.,  should  be  omitted  from  the  title- 
page  of  bulletins.  They  are  not  necessary,  since  the  number  of  a  bulletin  with  the 
date  of  issue  will  always  be  sufficient  for  identification. 

Reports  of  meteorological  data,  issued  very  frequently,  may  constitute  a  separate 
series  of  bulletins,  if  desired,  but  the  existence  of  this  series  should  be  explained  in 
other  bulletins  by  a  note. 

It  will  a<ld  to  the  convenience  of  those  who  use  the  reports  and  bulletins  if  the 
stations  will  use  page  headings,  printing  on  the  left  pages  the  name  of  the  station 
("Illinois  Experiment  Station"),  or  the  designation  and  year  of  the  publication 
("Second  Annual  Report,  1890";  Bulletin  27,  1891),  or  both  ("Connecticut  Experi- 
ment Station,  Second  Annual  Report,  1890");  and  on  the  right  pages  the  subject 
treated  ("Spraying  of  Fruit  Trees";  "  Fermentation  of  Tobacco"). 

Circulars  should  be  used  for  inquiries  or  the  publication  of  matter  not  requiring 
permanent  record,  and  should  never  be  made  the  sole  repositories  of  matter  of 
scientific  or  permanent  value. 

Newspaper  bulletins  should  never  be  made  the  sole  repositories  of  any  information 
of  permanent  value. 
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The  committee  would  call  especial  attention  to  remarks  of  Prof.  S.  W.  Johnson 
oil  the  preparation  of  bulletins  and  reports,  which  will  appear  in  the  proceedings  of 
the  New  Orleans  convention,  and  to  the  following  resolution  adopted  at  the  Knox- 
ville  convention: 

'<(a)  The  bnllotius  to  be  uniform  in  size,  5|  b^  9  inches,  and  not  to  deviate  from 
this  measurement  more  than  one  quarter  of  an  inch  when  trimmed,  (b)  The  titl^ 
page  to  bear  conspicuously  the  number  of  the  bulletin,  its  date,  the  name  and  post- 
office  address  of  the  station,  the  subject  presented,  and  very  little  besides,  (o)  The 
reverse  of  the  title-page  (or  page  2)  to  carry  upon  it  all  other  information  desired  to 
be  conveyed  by  the  bulletin,  except  its  principal  subject  matter,  (d)  The  annual 
report  to  be  of  the  same  size  as  the  bulletins,  if  practicable/' 

Respectfully  submitted. 

A.  W.  Harris, 
W.  A.  Hknry, 

A.  A.  Johnson, 
8.  W.  Johnson, 

B.  J.  Rkdding, 

Committee. 

Mr.  Alvobd.  By  direction  of  the  executive  committee  I  now  move 
that  this  report  be  accepted,  adopted,  and  referred  to  the  new  executive 
committee  for  publication  and  distribution,  and  that  it  also  be  incor- 
porated in  the  proceedings  of  this  convention. 

Motion  carried. 

The  President.  Before  the  close  of  the  session  this  morning  it  is 
suggested  that  we  hear  from  Dr.  7rue,  of  the  Office  of  Experiment 
Stations,  in  regard  to  some  matters  of  general  interest  to  the  stations 
concerning  their  relations  to  the  Department  of  Agriculture  at  Wash- 
ington.   I  have  the  pleasure  of  introducing  Dr.  True. 

Mr.  True.  In  view  of  the  new  relations  which  I  have  been  called 
upon  to  sustain  towards  the  Office  of  Experiment  Stations  I  have 
desired  to  come  in  this  way  before  the  Association  that  I  might  look 
into  the  faces  of  the  delegates  and  that  I  might  say  a  few  words  regard- 
ing the  work  of  the  Office.  While  I  have  been  connected  with  the 
Office  from  its  organization  my  duties,  as  very  many  of  you  know,  have 
been  of  such  a  character  that  I  have  had  few  opportunities  of  getting 
acquainted  with  those  actually  engaged  in  the  work  at  the  different 
colleges  and  stations.  I,  therefore,  greatly  prize  this  opportunity  of 
standing  before  you  and  it  will  be  an  inspiration  to  me  in  my  work. 

The  Office  of  Experiment  Stations  has  now  been  in  operation  about 
five  years,  and  its  lines  of  work  have  developed  as  circumstances  seemed 
to  require.  The  chief  aim  has  been  to  do  that  which  would  be  of  most 
service  to  the  stations  and  most  helpful  to  the  cause  in  general.  At 
the  outlet  comparatively  little  was  known  regarding  the  needs  of 
such  work,  and  it  has  only  been  as  we  have  come  to  understand  what 
the  needs  of  the  stations  really  are  that  we  have  been  able  to  put  our 

Note. — Stations  in  the  following  named  States  are  still  using  peculiar  and  unde- 
sirable means  of  naming  and  numbering  publications :  Alabama,  Georgia,  Louisiana, 
Maine,  Maryland,  North  Carolina,  Ohio,  South  Carolina,  Tennessee,  Virginia,  and 
West  Virginia. 
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work  into  dcfinito  form.  It  may  be  of  interest  to  some  of  our  visitors  to 
know  that  the  Office  of  Experiment  Stations  bears  a  twofohl  relation  to 
the  work  of  the  experiment  stations  of  this  country.  It  is  in  the  first 
place  a  branch  of  the  Department  of  Agriculture,  and  a  considerable 
portion  of  its  work  grows  out  of  the  peculiar  relations  which  it  sustams 
to  that  Department.  For  example,  as  a  branch  of  the  Department  the 
Office  of  Experiment  Stations  must  take  its  share  of  the  daily  mail 
that  comes  to  the  Department  from  all  parts  of  the  world,  and,  as  it  is 
one  of  our  duties  to  collect  information  from  the  fifty  or  more  experi- 
ment stations  of  this  country  which  are  making  investigations  on  a 
great  variety  of  problems,  the  general  correspondence  of  the  Office  is 
very  large  and  covers  a  wide  range  of  subjects.  We  have  other  duties 
growing  out  of  our  relations  to  other  divisions  of  the  Department,  and 
our  work  in  general  must  be  carried  on  under  the  conditions  whicli 
exist  in  the  Government  service.  This  is  true,  for  example,  in  regard 
to  our  publications,  which  must  be  issued  through  the  Government 
Printing  Office  in  regular  order.  We  can  not  simply  get  up  a  publica- 
tion and  take  the  manuscript  under  our  arm  and  walk  into  a  printing 
office  and  make  a  bargain  with  the  printer  to  get  it  out  in  twenty-four 
hours  or  a  week,  but  the  publication  must  go  through  the  regular 
routine  of  the  Department  service. 

The  other  side  of  our  work,  and  the  one  to  which  I  wish  to  call 
especial  attention  at  this  time,  grows  out  of  our  relations  to  the  col- 
leges and  stations.  We  take  the  reports  of  the  investigations  of  the 
different  stations  and  work  them  up  in  a  condensed  form  for  the  use  of 
other  station  workers;  or  we  put  certain  portions  of  these  reports 
into  popular  form  for  general  distribution,  so  that  people  throughout 
the  country  may  get  information  as  to  what  is  being  done  in  the  dif 
ferent  States.  Thus  far  the  Office  has  expended  its  energies  very 
largely  in  publishing  documents  which  are  primarily  of  interest  to 
station  workers  and  others  engaged  in  investigations  in  agricultural 
science.  Our  principal  publication,  as  most  of  you  know,  is  the  Exper- 
iment Station  Record,  which  is  issued  monthly,  and  contains  abstracts 
of  8ta,tion  publications  and  of  publications  issued  by  similar  institu- 
tions in  foreign  countries. 

In  another  way  we  have  tried  to  sum  up  the  work  of  the  stations 
and  put  itiuto  the  brief  form  of  a  card  index.    This  enterprise  is  in  some 
respects  of  a  kind  that  has  never  before  been  undertaken,  and  we  have 
met  with  unexpected  difficulties,  especially  in  the  way  of  the  publica- 
tion of  this  work.    The  classification  of  the  subjects  with  which  agri- 
cultural science  deals  has  never  been  undertaken  before  in  the  thorough 
way  in  which  the  Office  has  undertaken  it.    We  think  from  what  expe- 
rience we  have  already  had  that  we  have  made  a  reasonably  good  clas- 
sification, and  we  hope  that  this  index,  which  in  manuscript  form  now 
covers  all  the  past  work  of  American  stations,  will  be  issued  more 
rapidly,  and  that  soon  at  least  one  copy  will  be  found  in  every  college 
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and  station  library  throughout  the  country,  so  that  those  who  are 
interested  in  such  studies  may  readily  find  the  information  they  desire. 

As  some  of  you  may  know,  Congress  at  its  last  session  gave  us 
authority  to  sell  copies  of  this  index  at  a  cost  to  cover  the  additional 
expense  involved  in  the  preparation  of  the  copies  sold.  The  cards  will 
be  furnished  at  the  rate  of  $2  per  1,000,  and  in  addition  to  this  there 
will  be  a  charge  of  $1.25  for  a  set  of  division  cards  and  blocks.  We 
have  issued  now  about  3,000  cards,  so  that  the  cost  of  a  set  of  the  index 
up  to  dat^  will  be  $7.26. 

In  this  informal  talk  concerning  the  Office  I  will  mention  one  other 
feature  of  our  work  in  a  direction  in  which  we  hope  hereafter  to  make 
greater  development.  We  have  been  at  work  for  some  time  in  getting 
up  a  collection  of  station  publications  from  the  earliest  ones  down,  and 
we  believe  that  we  now  have  as  complete  a  set  as  there  is  in  tlie  coun- 
try. This,  as  far  as  possible,  we  desire  to  make  available  to  those  who 
have  no  such  collection,  and  beyond  that  we  want  to  do  a  great  deal 
more  in  the  direction  of  library  and  bibliographical  work.  To  that  end 
we  have  secured  recently  the  appointment  of  a  man  who  will  give  his 
attention  very  largely  to  that  work.  The  aim  will  be  as  far  as  possible 
to  get  acquainte<l  with  the  literature  of  agricultural  science,  and  espe- 
cially with  the  earlier  publications;  to  know  where  they  are,  whether 
in  the  library  of  the  Department  of  Agriculture,  the  libraries  of  tlie 
dififerent  institutions,  the  Library  of  Congress  at  Washington,  or  else 
where  in  the  country;  to  know  how  they  were  published,  where  they 
may  be  obtained  if  still  for  sale,  or  how  they  may  be  loaned  to  those 
who  desire  to  use  them,  so  that  the  workers  in  our  stations  and  col- 
leges who  desire  to  study  up  the  literature  on  any  one  subject  may  go 
beyond  the  resources  of  their  own  libraries  and  have  as  far  as  possible 
at  their  command  the  resources  of  the  libraries  of  this  country  which 
contain  works  on  that  subject.  Of  course  this  work  will  require  a  great 
deal  of  labor  and  can  only  be  gradually  performed. 

In  conclusion,  I  am  glad  to  say  that  the  prospect  is  that  we  will  be 
able,  without  hindrance,  to  carry  on  and  develop  our  work  so  as  to 
make  it  more  useful  to  thesftations  and  colleges,  and  I  trust  that  the  same 
spirit  which  has  pervaded  the  work  of  the  Office  in  the  past — 1  speak 
freely  of  this  because  I  have  had  no  responsibility  for  it — will  be  con- 
tinned.  We  shall  look  with  confidence  for  your  cooperation  and  aid  in 
the  formulating  and  carrying  out  of  plans  by  which  we  can  make  the 
Office  of  Experiment  Sfcitions  more  truly  helpful  to  the  great  cause  in 
which  we  are  all  so  much  interested. 

I  thank  you  for  your  kind  attention  to  these  informal  remarks,  for  I 
had  no  thought  of  speaking  just  at  this  time,  and  had  prepared  no 
notes. 

Mr.  Alvobd.  I  think  it  desirable  that  as  much  business  as  possible 
be  accomplished  to-day,  and  as  I  understand  from  the  chairman  of  the 
729— No.  20 3 
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codi)erative  station  exhibit  that  he  is  willing  to  present  his  report  to-day , 
I  suggest  that  he  be  requested  to  do  so  at  this  time. 

Mr.  Aemsby.  The  committee  on  the  cooperative  station  exhibit 
desires  to  submit  to  the  executive  committee  a  more  full  and  complete 
report  than  it  has  been  possible  as  yet  to  prepare.  We  therefore  ask 
leave  to  present  at  this  time  a  mere  preliminary  rex)ort  and  be  permitted 
to  file  a  more  complete  report  with  the  new  executive  committee. 

The  President.  I  am  sure  that  permission  is  granted.    Proceed. 

Report  on  the  Coixkctivk  Station  Exhibit. 

Yoar  committee  having  made  two  previous  reports  of  progress  in  which  the  nature 
and  porpose  of  the  collective  station  exhibit  were  described  in  detail,  begs  to  sub- 
rait,  as  the  most  essential  part  of  its  final  report,  the  exhibit  itself^  located  at  col- 
umn D,  sec.  Li-3,  in  the  Agricultural  building. 

While  aware  of  its  defects  and  conscious  that  we  have  by  no  means  reached  our 
ideal,  we  recognize  that  the  exhibit  is  the  ultimate  measure  of  our  success  or  failure, 
and  we  iherefore  submit  it  to  the  indulgent  judgment  of  the  Association  without 
apology  on  the  one  hand  or  laudation  on  the  other. 

We  desire  to  gratefully  acknowledge:  First,  the  very  cordial  support  and  cooper- 
ation of  the  several  stations.  Out  of  the  54  stations  of  the  United  States,  47  are  rep- 
resented in  the  exhibit,  many  of  them  by  contributions  which  have  cost  much  time, 
labor,  and  money.  Nearly  all  those  stations  which  did  not  contribute  expressed  an 
interest  in  the  exhibit  and  regretted  the  circumstances  which  seemed  to  render  it 
inexpedient  or  impossible  for  them  to  take  part. 

Second,  we  desire  to  acknowledge  and  to  call  the  attention  of  the  Association  to 
the  faithful  services  of  those  gentlemen  who,  at  no  little  personal  inconvenience  and 
for  no  reward  except  the  promotion  of  the  general  welfare,  superintended  the  col- 
lection and  installation  of  the  several  subdivisions  of  the  exhibit. 

Third,  we  feel  that  very  special  and  grateful  recognition  is  due  the  U.  S.  Depart- 
ment of  Agriculture  and  its  representatives,  the  Hon.  Edwin  WilUts,  Assistant  Sec- 
retary, and  Mr.  A.W.  Harris,  Director  of  the  Office  of  Experiment  Stations,  both  for 
the  very  generous  financial  support,  without  which  the  undertaking  would  have 
been  impossible,  and  for  their  personal  interest  and  labors  in  its  behalf.  The  instal- 
lation of  the  exhibit,  as  well  as  its  care,  has  been,  in  accordance  with  the  original 
understanding,  entirely  under  the  charge  of  the  Department  and  specifically  of  the 
Office  of  Experiment  Stations.  Your  committee  endeavored  to  render  such  aid  as 
lay  in  its  ]>owor,  but  the  whole  burden  of  responsibility  and  annoyance,  inseparable 
from  the  installation  of  so  large  and  complex  an  exhibit  under  the  conditions  pre- 
vailing during  the  early  days  of  the  Exposition,  rested  upon  Mr.  Harris  and  his 
assistants. 

Fourth,  we  wish  to  record  our  appreciation  of  the  hearty  interest  taken  in  the 
exhibit  by  the  Hon.  W.  I.  Buchanan,  Chief  of  the  Department  of  Agriculture  of  the 
Exposition,  as  shown  in  the  generous  assiguraent  of  space  in  the  Agricultural  Build^ 
iug  and  the  many  courtesies  extended  to  the  committee. 

Respectfully  submitted. 

H.  P.  Armsby, 
Chairman  of  Committee. 

The  President.  Unless  objection  is  made  the  committee  will  be  con- 
tinued. 

Mr.  Alvord.  Mr.  President,  I  would  remind  the  Association  that  the 
^oiiaral  exhibit  of  colleges  and  stations  has  been  made  in  cooperation 
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with  the  Department  of  Agriculture,  and  it  seems  to  me  well  to  have 
this  connection  maintained.  I  think,  therefore,  it  wouUl  be  well  to  hear 
from  the  Director  of  the  Office  of  Experiment  Stations  as  to  whether 
reports  on  the  laboratories  can  be  made  and  filed  with  other  reports, 
and  published  with  them  in  the  proceedings  of  the  Association. 

Mr.  True.  I  think  that  without  doubt  it  will  be  feasible  for  the  Office 
of  Experiment  Stations  to  prepare  such  a  report  and  have  it  form  a 
part  of  the  proceedings  of  the  Association. 

fit  has  not  been  practicable  to  include  the  detailed  report  of  the. 
exhibit  of  colleges  and  stations  in  the  present  bulletin,  but  arrange- 
ments will  be  made  for  its  publication  later. — Editoks.] 

The  President.  The  Bureau  of  Education  of  the  Department  of 
the  Interior  is  represented  here  by  Mr.  J.  W.  Holcombe.  We  should 
be  glad  to  hear  from  Mr.  Holcombe  regarding  the  relations  of  the 
Department  of  the  Interior  to  the  agricultural  colleges. 

Mr.  Holcombe.  Mr.  President  and  members  of  the  Association :  A 
year  ago  at  this  time  I  had  the  pleasure  of  being  present  at  a  conven- 
tion of  this  Association  at  New  Orleans  as  a  visitor,  representing 
informally  the  Secretary  of  the  Interior  and  the  Commissioner  of  Edu- 
cation. At  that  time  it  seemed  good  to  the  Association  to  provide  that 
the  Interior  Department^  through  the  Bureau  of  Education,  should  be 
regularly  represented  by  a  delegate,  and  it  is  my  great  ])leasure  to  be 
present  here  to-day  as  a  delegate  for  the  first  time  from  the  Depart- 
ment of  the  Interior,  and  to  express  to  the  Association  the  appreciation 
of  the  Commissioner  of  Education  and  the  Secretary  of  the  Interior  of 
your  action  at  that  time. 

The  relations  of  the  Department  of  the  Interior  with  this  body  came 
about  through  the  act  of  Congress  generally  known  as  the  Second  Mor- 
rill Act,  providing  additional  endowment  for  the  agricultural  colleges. 
The  Secretary  of  the  Interior  was  made  by  the  law  the  administrator 
of  that  act,  and  by  a  departmental  order  this  duty  is  assigned  to  the 
Bureau  of  Education.  It  may  be  interesting  to  the  Association  to  know 
that  aU  the  States  and  Territories  of  this  Union  are  now  recii)ients  of 
the  benefits  arising  under  this  Second  Morrill  Act,  except  the  Territory 
of  Alaska,  the  Indian  Territory,  and  the  District  of  Columbia,  and  it 
is  assumed  that  these  political  divisions  are  not  entitled  to  its  benefits 
without  further  legislation;  at  any  rate,  they  have  no  institutions 
entitling  them  to  any  of  this  fund.  The  State  of  Montana  has  organ- 
ized a  college  of  agriculture  and  mechanic  arts  and  received  one  install- 
ment last  year,  the  year  ending  June  30, 1893,  and  that  State,  together 
with  all  the  others,  received  the  appropriation,  at  the  beginning  of  the 
present  fiscal  year.  I  had  the  honor  at  the  New  Orleans  convention  to 
speak  more  formally  about  the  reports  of  treasurers  and  presidents 
of  colleges  made  through  the  Bureau  of  Education  to  the  Secretaries 
of  the  Interior  and  Agriculture.     You  will  remember  that  the  act 


36 

requires  that  reports  of  treasurers  shall  be  submitted  on  or  before 
September  1.  Tliis  requirement  has  in  most  cases  been  complied 
with,  a  very  ffew  reports  coming  in  after  September  1.  I  refer  now  to 
the  present  year,  September  just  passed,  because  previous  to  this  time, 
owing  to  the  inevitable  delay  in  putting  the  law  into  effect  and  the 
difficulty,  I  suppose,  of  the  different  colleges  preparing  themselves  to 
receive  the  fand,  this  requirement  was  not  looked  into  very  closely. 
But  the  language  of  the  law  seems  to  be  mandatory  that  the  treasurer's 
jreport  should  be  submitted  before  September  1,  and  I  take  the  liberty 
of  calling  attention  to  this,  though  it  has  not  seemed  necessary  to  the 
Commissioner  of  Education  to  notice  that  point  up  to  this  time;  yet 
there  is  no  telling  how  a  requii'ement  of  that  kind  will  be  interpreted 
hereafter. 

Hfo  date  is  mentioned  in  the  law  for  the  rendering  of  reports  of  presi- 
dents, and  consequently  the  Commissioner  has  recommended  the  States 
and  Territories  to  receive  installments  of  the  appropriation  without 
regard  to  these  reports,  basing  his  action  on  the  report  of  the  treas- 
urer. But  1  beg  leave  to  say  on  the  part  of  the  Bureau  of  P^ducatioii 
that  it  would  greatly  facilitate  the  work  of  the  Bureau  in  tabulating 
general  as  well  as  financial  statistics  of  the  different  institutions,  to 
make  a  full  and  satisfactory  comparative  showing,  if  the  i)residents' 
reports  could  also  be  had  before  Sei)tember  1  or  very  soon  thereafter. 
Each  bureau  of  the  Department  of  the  Interior  makes  an  annual  report 
of  its  work  to  the  Secretary  on  September  1.  The  receipt  of  these 
reports  at  that  date  would  afford  the  Commissioner  of  Education  an 
opportunity  to  present  at  a  very  early  date  the  work  of  these  colleges 
for  the  year  just  closed.  We  could  at  that  time  make  a  complete  tabu- 
lar statement  of  the  financial  and  general  educational  statistics  of  the 
institutions  which  could  be  distributed  to  all  these  institutions  and  to 
some  extent  among  the  educational  officials  of  the  country. 

I  thank  you  for  your  kind  attention,  and  am  very  glad  to  be  present 
in  the  Association  again. 

The  President.  Is  there  further  business! 

Mr.  Alvori).  I  would  suggest  that  as  to-morrow's  meeting  will  prob- 
ably be  the  last  in  general  session,  any  resolutions  which  are  to  l>e 
offered  should  be  submitted  now  in  order  to  be  acted  ui>on  by  the 
executive  committee. 

Mr.  True.  In  the  report  of  the  executive  committee  attention  is 
called  to  the  exhibit  of  French  agricultural  schools  and  exi>erimeut 
stations.  I  think  that  there  should  be  some  expression  of  appreciation 
of  this  exhibit  on  the  part  of  the  Association,  and  therefore  move  that 
a  special  committee  be  api)ointed  by  the  chair  to  consider  what  ought 
to  be  done  in  this  and  all  similar  cases,  and  report  to  the  Association 
later. 

The  motion  was  carried. 
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Mr.  KELLoaG.  In  conformity  with  the  suggestion  made  in  regard  to 
the  meeting  to-raorrow,  I  would  like  to  present  a  resolution  in  regard 
to  the  method  pursued  by  the  Government  in  the  distribution  of  seed. 

Be$olved,  That  it  is  the  sense  of  this  convention  that  the  distribution  of  plants 
and  seeds  should  be  put  into  the  hands  of  the  agricnltural  colleges  of  the  States 
and  Territories. 

This  resolution  was,  under  the  rules,  referred  to  the  executive  com- 
mittee. 

Mr.  Faiechild.  I  would  like  to  offer  a  suggestion  as  to  station 
notes  given  in  the  Experiment  Station  Record.  It  seems  to  me  that 
the  stations  doing  the  least  make  the  niost  reports,  for  the  reason,  I 
suppose,  that  they  have  plenty  of  time  for  it.  Is  it  not  possible  to 
make  the  form  of  request  for  information  more  exi)licit,  to  so  formulate 
it  that  every  station  will  have  to  report  certain  data  eacli  month, 
showing  what  is  going  on  at  the  station!  As  it  is  now  it  is  a  matter 
of  judgment  whether  anything  is  worth  reporting  when  compared  with 
the  many  things  undertaken.  It  seems  to  me  that  the  Experiment 
Station  Record  would  be  worth  more  if  there  was  a  report  of  progress 
from  each  station. 

Mr.  True.  The  Office  of  Experiment  Stations  desires  to  publish  in  the 
Record  any  item  of  news  which  is  of  interest  to  college  and  station 
workers,  and  would  be  glad  to  receive  news  from  any  and  all  college 
and  station  officers. 

Mr.  Welborn.  I  submit  the  following  resolution: 

Eaolredy  That  it  is  the  sense  of  this  Association  that  Congress  should  provide 
anifonns  and  other  military  equipment  for  the  cadets  at  the  Agricultural  colleges. 

Mr.  Dabney.  I  suggest  that  this  resolution  be  referred  to  the  Sec- 
tion on  College  Work,  which  has  this  subject  under  consideration. 

The  President.  Unless  there  is  objection  the  resolution  will  be  so 
referred. 

Mr.  Morrow.  I  wish  to  call  attention  to  the  fact  that  the  evening 
session  will  probably  be  held  in  the  hall  adjacent.  It  is  to  be,  formally, 
ajoint  session  of  this  Association  and  the  Section  on  Agricultural  Edu- 
cation and  Experiment.  President  Henry  will  deliver  his  annual 
address  and  we  confidently  expect  that  Sir  Henry  Gilbert,  of  the  lioth- 
amsted  Experiment  Station,  will  arrive  during  the  afternoon  and  will 
be  here  to  deliver  his  address.  President  Fairchild,  of  Kansas,  will 
dehver  an  address  on  intellectual  development  in  agricultural  educa- 
tion. 

On  page  33  of  the  general  program  of  the  Agricultural  Congress  you 
will  find  the  one  of  interest  to  this  Association.  I  wish  to  call  especial 
attention  to  the  program  for  Friday  afternoon,  which  will  be  devoted 
to  agricultural  features  of  the  P^xposition,  more  especially  the  dairy 
test.  Papers  will  be  presented  by  Profs.  Arnisby,  Roberts,  and  Scovell. 
Dr.  Babcock  will  give  the  history  of  the  methods  of  work  and  some  of 
the  results,  and  Prof.  Farrington  the  laboratory  features,  of  the  test. 
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Chief  Biiclianan  will  present  a  paper  on  the  agricultural  features  of 
the  Exposition  in  general. 

I  may  state  that  after  consulting  with  the  authorities,  I  am  able  to 
announce  unofficially  that  the  Section  on  Education  and  Experiment  of 
the  World's  Agricultural  Congress  will  meet  to-morrow  afternoon  at 
2  o'clock,  instead  of  at  10,  as  stated  in  the  program,  and  thus  avoid 
conflict  with  the  program  of  this  Association. 

The  meeting  adjourned  at  12:30  p.  m. 

Afternoon  Session,  Tuesday,  October  17. 

The  joint  session  of  the  Association  with  the  Section  on  Agricnltnral 
Education  and  Experiment  of  the  World's  Agricultural  Congress  was 
called  to  order  by  Chairman  Morrow  at  2:10  p.  m. 

The  following  papers  were  presented : 

Agricultural  Kduration  in  France,  Leon  Vasaillicre,  ajfri^'ultural  comniissioDer  from 
France. 

Agricultural  Education  in  Rusfiia,  Peter  R.  Slieskin,  professor  in  AgricuUnnl 
Academy,  Moscow,  Russia. 

The  Agricultural  Societies  and  other  Agricultural  Forces  of  Belgium^  Paul  DeViiyst, 
agricultural  inspector,  Belgiurfi. 

The  Relations  of  the  General  Government  to  Agricultural  Experiment  Stations,  A. 
W.  Harris,  president  Maine  State  College,  late  director  Office  of  Experiment  Statious, 
U.  S.  Department  of  Agriculture. 

Agricultural  Education  in  (Jermany,  Dr.  A.  Backlinns,  Berlin. 

Agricultural  Education  in  Japan,  T.  Meuami,  professor  of  agriculture,  Imperial 
College  of  Agriculture,  Japan. 

Evening  Session,  Tuesday,  October  17,  1893. 

Tbe  meotiiig  was  called  to  order  by  ObairmaD  Morrow  of  the  Section 
on  Agricultural  Educatiouand  Experimeiitof  the  Agricultural  Congress. 

President  W.  A.  Henry  was  inti*odueed  and  delivered  his  annual 
address. 

Pr  ESI  dent's  Address. 

In  previous  gatherings  of  this  Association  your  presiding  oflScer,  always  haAiug 
been  chosen  from  the  college  side  of  the  organization,  has  naturally  dwelt  largely 
on  the  educational  features  of  our  work.  Represcntiug  the  station  side  more  par- 
ticularly, it  seems  eminently  proper  that  on  this  occasion  I  should  direct  your  atten- 
tion to  matters  which  relate  to  experiment  stations,  their  organization  and  work. 

The  gift  of  the  (ieneral  Government  to  each  of  the  several  States  of  the  Uiiiou  of 
$15,000  annually  for  agricultural  investij-ation  stands  without  a  parallel  in  any  other 
country  in  its  liberality  toward  agriculture,  and  is  surpassed  in  this  only  by  that 
other  gift  to  ngricnlture  whereby  in  one  act  there  was  ceded  to  the  several  States 
some  11,000,000  acres  of  land  for  founding  agricultural  and  mechanical  colleges. 
When  the  history  of  our  American  experiment  stations  is  written,  it  will  be  found 
that  the  relations  of  our  stations  and  agricultural  colleges  are  so  intimately  inter- 
woven that  an  account  of  the  one  will  be  incomplete  without  the  history  of  the  other. 

When  the  grant  of  1862  was  made,  there  was  little  besides  theory  in  regard  to 
agricultural  education  in  this  country,  and  from  the  president  of  the  board  of  trns- 
tees  down  to  the  lowest  instructor  there  seemed  to  have  been  only  the  crudest  ideas 
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in  relation  to  the  proper  metliod  of  procedare.  As  in  every  case  where  there  is  no 
clear  conception  of  the  work  in  hand  in  advance  of  its  inception,  many  mistakes 
were  made  in  the  organization  of  these  institatlons,  some  serioas,  yet  in  a  majority 
of  cases  all  will  work  out  well.  As  I  review  the  sitaation  it  seems  to  me  that  our 
experiment  stations  have  made  fewer  mistakes,  and  as  a  consequence  have  attained 
far  greater  success  in  the  short  period  of  their  history  than  did  our  agricultural 
colleges  in  a  like  length  of  time.  And  the  explanation  of  this  is  easily  within  our 
finding.  Our  colleges,  originating  in  the  act  of  1862,  had  hut  a  single  example  of 
an  agricultural  college  in  this  country,  and  but  little  was  known  of  those  in  the  old 
world.  With  our  experimont  stations  the  case  was  quite  different.  Some  of  the 
German  stations  had  been  in  existence  for  a  generation,  and  had  accomplished  much 
for  the  development  of  agricultural  science.  Then  there  was  Rothamsted,  that  ideal 
station,  the  work  of  ^vhich  is  more  or  less  known  and  appreciated  by  every  intelli- 
gent American  farmer,  and  whose  reports  are  regarded  by  all  investigators  and 
teachers  in  science  as  agricultural  classics.  This  station  had  been  working  for  forty 
years,  and  its  light  had  shone  clear  round  the  world.  In  our  own  country  the 
Department  of  Agriculture  at  Washington,  in  some  of  its  divisions,  had  been  con- 
dncting  most  fruitful  investigations,  not  only  greatly  aiding  American  apiculture, 
bat,  what  was  equally  important,  had  been  training  men  to  this  very  line  of  work. 
Several  of  our  States  had  already  established  experiment  stations,  and  some  of  them 
were  making  excellent  reputations.  The  very  growth  and  struggles  of  our  agricul- 
tural colleges  had  accomplished  much  toward  breaking  the  way  for  our  stations. 

In  some  fair  measure,  then,  times  were  ripe  for  the  coming  of  the  stations;  still, 
as  I  look  back,  it  seems  to  me  the  act  was  too  general,  and  too  sudden  for  the  great- 
est good  to  be  derived  from  the  expenditure.  The  report  of  the  Secretary  of  Agri- 
cultore  for  1892  shows  that  there  are  now  nearly  500  workers  in  our  various  stations. 
In  calling  to  this  work  in  a  single  yenr  hundreds  of  men  it  was  impossible  that  all 
should  be  properly  trained  for  the  work,  and  many  of  those  selected  were  not  fitted 
for  it  either  by  training  or  by  natural  adaptation,  and  as  a  consequence  there  has 
been  much  shifting  and  replacing,  the  end  of  which  I  fear  is  even  yet  not  reached. 
I  believe  it  would  have  been  far  better  for  the  reputation  of  both  our  agricultural 
colleges  and  our  experiment  stations  had  the  acts  establishing  them  contemplated 
a  progressive  gradual  movement.  This  might  have  been  accomplished  by  conpling 
conditions  with  the  grant  making  it  obligatory,  for  example,  that  each  State,  in 
order  to  receive  Government  aid,  must  show  its  earnest  by  placing  a  liberal  sum 
with  that  given  by  the  Government.  This  would  not  only  have  insured  a  larger 
income  to  the  institutions  when  established,  but  would  have  caused  each  State 
to  regard  the  matter  seriously  before  taking  the  initial  step.  In  consequence,  prob- 
ably but  a  portion  would  have  availed  themselves  of  the  act  at  first,  and,  this  true, 
these  pioneer  colleges  and  stations  would  have  proved  the  training  ground  for  t-each- 
ers  and  investigators  for  those  institutions  organized  at  later  periods. 

It  is  now  about  six  years  since  the  passage  of  the  Hatch  Act,  yet  in  that  brief 
space  of  time  more  than  forty  stations  have  been  organized  and,  with  all  the  mis- 
takes, many  now  have  on  record  investigations  creditable  to  scientific  effort  and  the 
cause  they  represent  and  a  few  have  made  a  marked  success.  If  you  ask  me  to  point 
out  some  of  the  successful  efibrts  of  our  stations,  let  me  refer  you  to  the  great  work 
done  in  regulating  the  manufacture  and  sale  of  commercial  fertilizers  in  the  Atlan- 
tic and  Gulf  States.  Without  the  closest  regulations  and  the  protection  of  law, 
there  is  no  material  in  trade  whore  fraud  is  so  easily  perpetrated,  and  where  decep- 
tion is  so  difficult  of  detection,  as  with  commercial  fertilizers.  Our  experiment 
stations  have  not  only  done  much  in  developing  methods  of  analysis  by  which  the 
qualities  of  fertilizers  are  made  known,  but  they  have  secured  the  placing  of  laws 
on  the  statute  books  to  regulate  the  guaranty  and  sale  of  fertilizers,  until  now  more 
than  $30,000,000  worth  of  this  material  is  annually  bought  by  farmers  in  a  business- 
like way,  no  purchaser  being  ignorant  of  what  he  is  securing  unless  he  is  blind  to 
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the  facta  laid  before  him  by  the  stations.    Then,  too,  the  study  of  the  effect  of 
these  fertilizers  upon  the  growth  of  crops  has  been  very  helpful. 

The  subject  of  economic  entomology  serves  another  excellent  illustration.  The 
Department  of  Agriculture  at  Washington  early  recognized  the  importance  of 'this 
branch  and  the  large  opportunity  it  presented  for  helping  agriculture,  and  here  and 
in  a  few  of  our  lea<lin£:  colleges  and  stations  there  has  grown  up  probably  the  best 
corps  of  agricultural  scientific  workers  we  can  point  out  in  this  country,  excepting 
only  the  agricultural  cheuiist-s. 

A  number  of  our  stations  are  spending  much  effort  in  a  study  of  the  Indian  C4>m 
plant,  and  already  great  good  has  been  wrought  in  the  knowledge  of  how  the 
nutrients  are  elaborated  by  the  growing  plant  constantly  increivsing  in  amount  until 
the  very  closing  days  of  its  life.  Tlicn,  too,  the  work  in  showing  the  large  amount 
of  nutrients  in  the  cornstalk,  aside  from  the  ear,  has  been  worth  untold  good  to 
our  farmers,  and  is  working  a  small  revolution  in  agriculture  in  the  corn  belt. 

At  the  South  the  sugar-cane  investigations  and  the  introduction  of  new  forage 
plants  have  been  of  great  help  to  the  planters,  who  have  in  a  most  marked  way 
shown  their  appreciation  of  what  has  been  accomplished  for  them.  The  waste  of 
cotton  seed  by  the  Southern  planter  for  generations  and  until  very  recent  times  is 
perhaps  the  most  marked  example  we  can  point  out  of  the  enormous  cost  of  igno- 
rance. Southern  stations  have  shown  that  in  the  cotton  seed,  cotton-seed  meal,  and 
cotton-seed  hulls  there  is  nutritive  material  in  the  highest  concentration  sufficient  to 
feed  hundreds  of  thousands  of  cattle  where  there  was  only  waste  before. 

The  dairy  industry,  one  of  the  greatest  in  agriculture,  is  now  undergoing  remark- 
able revolution,  which  was  started  by  scientific  men  on  the  other  side  of  the  water, 
and  has  been  caught  up  by  our  own  investigators  in  America,  and  untold  good  has 
been  accomplished.  No  line  of  agriculture  is  so  rapidly  being  placed  on  a  scientific 
basis  as  is  dairying.     In  all  this  progress  our  stations  hold  an  honored  position. 

Lack  of  time  prevents  my  calling  attention  to  other  work  accomplished,  but  there 
is  one  instance  that  I  can  not  forego  calling  to  your  mind.  So  general  has  become 
the  interest  in  agricultural  investigation  that  our  World's  Fair  directors,  in  planning 
this  colossal  exposition,  could  not  escape  the  impulse,  and  so  here,  right  in  Jackson 
Park,  during  all  the  coming  and  going,  hurrying  and  sight-seeing,  there  has  been 
conducted  the  most  remarkable  dairy  investigation  ever  undertaken.  All  honor  to 
Chief  Buchanan  and  the  directors  who  stood  by  him  in  his  worthy  work  of  round- 
ing out  the  great  agricultural  branch  of  the  Exposition  with  a  genuine  scientific 
agricultural  investigation!  When,  as  members  of  this  Association,  you  have  come 
to  comprehend  the  scope  and  value  of  the  dairy  test  now  closing,  and  measure  ite 
help  to  that  great  industry,  yon  will  begin  to  appreciate  what  a  vote  of  confidence 
was  awarded  us  by  the  directors  of  the  Exposition  when  last  November,  at  New 
Orleans,  they  asked  this  Association  to  appoint  from  its  members  experts,  who,  in 
conducting  this  test,  should  not  only  hold  the  balance  of  power,  but  be  the  main 
source  of  direction  and  control  in  this  great  experiment. 

If  you  ask  for  still  further  evidence  of  appreciation,  I  can  point  you  co  the  data  in 
the  last  report  of  the  Secretary  of  Agriculture,  which  gives  the  revenue  of  the  sta- 
tions for  1892.  You  will  there  note  that  for  the  support  of  experiment  stations  the 
General  Government  gave  aid  to  the  amount  of  $689,000  in  round  nnmliers.  The 
individual  States  supplemented  this  sum  by  the  very  large  amount  of  $152,000,  while 
local  communities  added  $85,000,  and  individuals  over  $1,000.  In  other  words. 
States,  local  communities,  and  individuals  gave  over  one  third  as  much  as  the  Gen- 
eral Government  in  financial  aid  to  our  stations,  and  the  proi^ortion  given  by  the 
States  is  rapidly  increasing.  Surely  there  must  be  some  appreciation  of  the  work 
we  are  doing  to  have  called  forth  such  generous  aid  from  those  who,  best  of  all,  are 
in  position  to  measure  what  we  are  accomplishing. 

One  reason  that  every  earnest,  faithful,  working  experiment  station  has  a  strong 
hold  on  the  agricultural  people  is  because  its  workers  have  met  the  fanners  at  the 
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institates  and  farmers' club  meetings  for  frequent  conference,  and  have  given  instmo- 
tion  tbrough  the  agricnltnral  papers,  acting  in  no  small  degree  as  teachers  and 
coanselors.  It  is  trne  that  when  a  station  worker  is  on  the  institute  platform  or 
addressing  a  farmers'  club,  he  is  not  investigating,  and  when  he  is  writing  for  the 
agricaltural  press  he  is  not  doing  laboratory  work,  but  the  call  for  help  from  our 
fanners  has  been  so  great,  and  so  marked  tbeir  appreciation,  that  it  has  been  impossi- 
ble to  escape  it.  With  earnestness  on  both  sides  and  a  desire  to  give  and  receive 
help,  the  most  cordial  and  close  relations  now  exist  in  a  number  of  our  States 
between  the  experiment  stations  and  the  intelligent  farming  people.  To  be  frank 
with  you,  I  believe  that  our  station  workers  have  in  many  cases  accomplished  more 
good  for  the  cause  of  advanced  agriculture  through  their  efforts  at  instruction  than 
through  all  they  may  have  discovered. 

Nor  is  this  anything  but  natural  when  we  study  the  subject  carefully.  The  inves- 
tigators of  Europe  had  discovered  and  accumulated  a  large  amount  of  material  of 
great  value  to  agriculture.  Little  of  what  they  had  done  had  been  explained  and 
made  known  to  the  great  mass  of  farming  people  in  the  days  before  the  cHtablish- 
ment  of  oar  stations.  Finding  this  rich  material  available  to  our  people  for  the 
presentation,  it  is  not  the  least  surprising  that  our  station  workers  have  made  good 
use  of  it  in  many  ways.  It  is  as  though  we  had  found  gold  mined  by  workers  in  the 
Old  World  which  we  could  have  fot  the  asking;  we  have  taken  this  gold  to  our 
American  farmers,  and  in  giving  it  we  have  not  only  received  thanks  f^om  them,  but, 
what  is  more  important,  we  have  gained  their  confidence  in  our  assertion  that  there 
is  much  that  can  be  discovered  in  agriculture  that  will  be  helpful  to  them. 

The  more  I  study  the  work  of  our  experiment  stations,  the  more  I  am  pleased  with 
what  we  have  accomplished,  and  the  larger  grows  my  faith  in  the  high  position  they 
are  destined  to  occupy  in  American  agriculture. 

Trusting  that  I  have  left  in  your  mind  no  uncertainty  of  my  position  on  this  point, 
let  me  turn  your  thoughts  now  to  some  of  the  errors  I  believe  we  have  made  in  the 
management  and  direction  of  our  stations  in  the  pioneer  days  of  their  history,  now 
closing.  I  admit  our  stations,  one  and  all,  have  made  some  serious  mistakes,  but  I 
believe  they  have  been  of  the  judgment  and  not  of  the  heart. 

If  we  study  the  reports  and  bulletins  as  they  come  to  our  tables,  I  think  we  must 
all  confess  that  many  of  the  so-called  exjieriments  and  tests  reported  show  marked 
faults.  Very  frequently  there  is  apparently  little  careful  planning  and  that  prepa- 
ration so  essential  to  good  scientific  work.  With  the  preliminary  work  slighted, 
it  is  not  surprising  that  other  evils  follow.  Often  the  figures  given  in  the  report 
are  inaccurate  on  the  very  face  of  them,  showing  errors  in  simple  addition  and  mul- 
tiplication; sometimes  the  proof-reading  is  careless  and  the  explanation  of  the 
work  ambiguous  and  faulty.  All  of  this  leads  to  the  suspicion  that  back  of  the 
report  were  slovenly  methods  and  lack  of  care  iu  keeping  records. 

Another  error  into  which  many  of  us  have  fallen  is  the  lack  of  continuity.  An 
interesting  investigation  appears  in  some  bulletin  or  annual  report;  the  author  has 
taken  up  his  subject  in  good  shape  and  his  investigations  are  interesting  and  show 
a  profitable  line  of  experimentation.  When  later  reports  come  to  us,  we  open  them 
hoping  to  find  additional  work  on  the  subject  before  discussed,  but  often  it  is  lack- 
ing, and  the  investigation  seems  to  have  been  dropped  for  some  new  line.  I  here 
venture  the  assertion  that  there  has  not  been  a  single  investigation  undertaken  by 
any  one  of  our  stations  and  carried  on  faithfully  for  a  series  of  years  that  has  not 
brought  forth  good  returns  for  all  the  capital,  mind,  and  money  that  has  been  put 
in  it. 

One  reason  for  the  lack  of  continuity  is  the  numerous  changes  in  the  personnel  of 
most  of  our  stations.  Unfortunately  our  workers  have  been  shifting  about,  many 
dropping  out  to  be  replaced  by  new  ones,  while  others  go  from  one  station  to 
another,  and  in  almost  every  case  where  a  change  is  made,  the  work  in  progress  is 
dropped  for  something  new.    Again,  changes  are  frequently  made  by  direction  of 
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those  in  aatbority.  Boards  of  trustees  are  constantly  changing  their  membership, 
and  each  incoming  member  is  apt  to  be  fired  with  a  burning  zeal  to  distingoish  his 
entry  into  office  by  some  striking  innovation.  Here  is  an  excellent  opportunity  for 
tact  on  the  part  of  the  director;  let  him  begin  the  work  of  educating  his  board  at 
once,  and  impress  upon  them  the  necessity  that  each  one  first  understand  the  sitaa- 
tion  before  advice  and  counsel  looking  to  changes  are  given.  In  illustration  of  this 
let  me  point  to  a  case  which  occurred  at  the  Wisconsin  Station.  A  certain  new  lueni- 
ber  of  the  board,  one  who  is  an  ardent  admirer  of  the  trotting  horse  and  horseflesh 
in  general,  was  placed  on  the  station  committee.  Now,  for  reasons  which  seem 
proper  to  me,  we  have  never  undertaken  work  with  horses  at  our  station,  and  I 
assure  you  that  my  fears  were  great  when  I  was  told  by  friends  that  our  enthusiastic 
trustee  would  soon  have  a  race  course  on  our  station  grounds  as  well  as  a  stable  of 
fine  trotters.  I  have  no  doubt  but  his  first  inspection  of  our  live  stock  filled  him 
with  disgust,  and  he  mentally  re6olve<l  on  some  marked  changes.  But  he  was  a 
sensible  man,  fearing  radical  changes,  and  willing  to  study  the  situation.  The  result 
is  that  for  two  years  I  have  had  the  most  cordial  support  from  this  trustee,  lover  of 
horseflesh  though  he  still  is,  and  to-day  at  our  station  we  have  not  a  horse  that  can 
trot  a  mile  in  less  than  five  minutes. 

But  there  are  often  more  earnest  and  importunate  advisers  to  the  director  than  his 
trustees.  There  is  hardly  a  man  in  this  country,  be  he  lawyer,  doctor,  or  of  any 
other  calling,  who  has  not  a  weakness  for  some  special  line  in  agriculture  or  horti- 
culture. And  so  all  classes  of  people  are  in  tcreste<l  in  our  station  work.  Sometime 
since  a  lawyer  in  our  State  wrote  to  the  president  of  our  board  stating  that  the  influ- 
ence of  the  moon  on  vegetation  had  never  been  properly  studied;  that  it  was  a  fact 
that  some  of  those  who  believed  in  the  moon  theory  were  among  the  best  fanners  in 
the  country,  and  he  hoped  that  our  board  would  at  onoe  direct  the  establishment  of 
a  line  of  investigation  which  should  study  this  important  and  bnrning  question. 
Only  a  couple  of  weeks  sinct^  a  letter  came  to  the  station  fVom  an  intelligent  citizen 
sayiug  that  he  had  as  yet  found  nothing  in  our  reports  regarding  mushroom  calture, 
a  subject  in  which  he  was  deeply  interested,  and  that  he  hoped  to  see  the  Wisconsin 
Station  soon  a  leader  in  this  work.  Not  only  have  we  many  counselors  and  advisers 
from  outside  our  stations,  but  tliere  is  no  lack  of  this  form  of  assistance  from  within. 
Many  of  our  workers  are  young  men,  with  fertile  brains  and  an  eagerness  to  drop 
the  old  and  take  up  the  new,  rather  than  plod  on  year  after  year  in  some  treadmill 
line.  If  we  are  to  do  better  work  in  the  future  we  must  not  only  work  more  care- 
fully and  more  thoroughly,  but  we  must  more  completely  carry  out  each  line  that 
is  undertaken  before  beginning  anything  new. 

If  the  suggestions  just  made  are  t^  be  carried  out  generally,  we  must  cut  down  the 
lines  of  work  we  are  endeavoring  to  carry,  for  many  of  us  are  attempting  to  cover 
too  large  a  field  with  the  force  <aud  means  at  our  command.  There  must  be 
a  greater  division  of  labor  among  our  several  stations,  and  each  must  be  content  to 
leave  to  others  certain  linos  of  investigation,  much  as  we  should  like  to  carry  them 
on  ourselves.  To  show  that  I  am  trying  to  follow  in  some  fair  measure  what  I  am 
advocating,  let  me  call  your  attention  to  what  some  of  you  have  noted,  perhaps 
with  surprise,  as  you  have  looked  over  the  list  of  our  station  workers.  At  the  Wis- 
coiisiu  Station  we  have  neither  botanist,  entomologist,  nor  veterinarian  at  this  time. 
When  laying  out  the  work  it  seemed  to  me  that  economic  entomology  was  already 
quite  well  cared  for  by  the  excellent  corps  of  workera  in  the  Department  of  Agricnl- 
ture  at  Washington  anil  the  men  of  marked  ability  in  several  of  our  stations.  In 
order  to  put  our  work  in  entomology  equally  creditable  with  the  best  of  other  sta- 
tions, there  must  be  an  outlay  of  several  thousand  dollars  a  year,  and  I  believed 
that  we  had  better  use  thin  money  in  some  other  line  and  let  the  farmers  and  horti- 
culturists of  Wisconsin  get  their  information  regarding  insects  and  insecticides 
from  these  other  sources.  By  thus  saving  and  concentrating  we  now  have  at  our 
station  four  employes  who  give  almost  the  whole  of  their  time  to  the  single  line  of 
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dairy  ioTestigation.  I  believe  we  are  a  stronger  statiou  by  baTing  fonr  men  in  the 
single  line  of  dairying  than  had  we  fonr  working  in  four  different  fields.  State  lines 
eonnt  for  but  little  in  this  country.  The  Bahcock  milk  test  worked  out  in  Wiscon- 
sin is  as  helpful  to  an  Iowa  dairyman  as  to  one  living  in  Wisconsin.  Prof.  Roberts's 
work  at  Cornell  on  the  great  waste  of  barnyard  manure  through  leaching  in  the 
open  barnyard  is  as  instructive  to  an  Ohio  farmer  as  though  it  were  performed  by 
hia  own  station. 

In  endeavoring  to  strengthen  our  work  we  must  allow  a  large  sum  for  maintenance 
and  equipment  after  providing  for  salaries.  In  looking  over  the  reports  of  some  of 
our  stations  I  am  surprised  at  the  small  amount  of  funds  left  after  the  salaries  are 
paid.  I  do  not  see  how  the  workers  in  such  stations  can  be  content,  for  surely  they 
can  not  always  have  the  proper  apparatus  to  w6rk  with. 

Another  fault  has  been  the  lack  of  oo5peration.  We  have  talked  about  it  in  our 
annual  gatherings,  but  have  made  little  progress.  I  still  feel  that,  though  we  have 
accomplished  little,  we  should  continue  to  look  toward  a  more  general  and  hearty 
cooperation  among  those  stations  pursuing  kindred  lines  of  investigation.  Wliy 
can  not  those  stations  which  are  conducting  experiments  in  dairying  confer  together 
in  regard  to  the  work  in  hand,  and  agree  that  some  parts  of  it  at  least  should  mu 
along  the  same  linesf  Why  can  not  stations  which  are  endeavoring  to  determine 
the  effect  of  distance  of  planting  on  the  yield  of  corn  have  some  things  in  common 
in  their  work  ?  And  so  on  with  many  other  lines.  There  should  be  no  coercion,  and 
I  would  have  our  workers  drawn  together  in  tlieir  cooperative  efforts  by  natural 
affinities  rather  than  by  positive  direction  from  this  or  any  other  body.  Whether  or 
not  we  work  together,  I  have  no  fears  of  the  useless  duplication  of  work.  That  was 
talked  of  in  the  first  meeting  of  this  Association,  but  of  late  we  hear  nothing 
regarding  it.  If  we  had  more  duplication  we  might  be  more  assured  of  the  correct- 
ness of  some  of  the  results  announced. 

One  more  point  where  it  seems  to  me  our  stations  must  improve,  and  I  am  done. 
Should  there  not  be  a  clearer  demarcation  between  the  duties  of  teacher  and  inves- 
tigator in  our  colleges  and  stations,  and  has  not  our  work  suffered  in  the  past 
because  of  the  poor  definition  which  now  exists f  Our  agricultural  colleges  are  the 
older  institutions,  and  in  a  generation  they  have  developed  a  goodly  number  of  able 
teachers;  the  stations  coming  last,  and  having  been  added  to,  the  colleges,  it  has  fol- 
lowed quite  naturally  that  in  manning  them  the  workers  were  drawa  lar<>ely  from 
the  teaching  force.  In  a  number  of  cases  we  find  that  the  president  of  the  colle<;e 
is  director  of  the  station,  and  that  each  of  the  divisions  of  investigation  is  assigned 
to  a  college  professor.  First  of  all,  how  can  the  president  properly  do  double  duty 
as  executive  offlc-er  of  the  college  and  director  of  the  station  t  The  successful  presi- 
dent of  a  modem  college  represents  a  combination  of  more  attainments  than  is 
required  in  any  of  the  learned  professions,  and  nowhere  is  there  a  harder-worked 
man.  He  is  a  diplomat  in  his  dealings  with  the  State  ofiicials  on  the  one  hand  and 
no  less  so  while  daily  attending  to  ]>etty  matters  of  discipline  among  the  hundreds 
of  pupils  under  his  charge.  He  is  a  financier  of  marked  ability  in  ever  watching 
to  increase  the  income  of  his  institution  from  every  posBible  source,  while  yet  clorfely 
supervising  and  guarding  every  expenditure,  no  matter  how  small.  Besides  the 
accomplishments  of  diplomat,  financier,  and  guardian  of  hundreds  of  young  lives 
he  must  withal  be  scholarly,  and  with  voice  and  pen  wait  the  beck  and  call  of 
numerons  organizations  throughout  the  State.  With  all  this  and  still  other  duties, 
let  me  ask  you,  how  can  a  man  give  proper  attention  and  direction  to  scientific  inves- 
tigation t  As  well  might  some  railroad  magnate  let  his  ambition  carry  him  to  the 
belief  that  he  could  serve  as  president,  general  manager,  head  counselor,  and  divi- 
sion superintendent  of  a  great  railway  system. 

Nor  is  the  situation  markedly  better  in  the  case  of  a  hard-worked  professor.  Out 
colleges  expect  not  less  than  three  lectures  or  recitations  daily,  and  often  ranch 
additional  instrnction  is  placed  upon  them.    When  the  station  comes  in  for  cousid- 
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eration  these  suthorities  seem  to  hold  that  after  the  teacher  has  spent  three  or  more 
hours  in  the  sttiffy  class  room  he  may  just  as  well  devot«  the  remaining  hours  of  dfty- 
light  to  refreshing  himself  by  good,  vigorous  work  as  an  iuvestigator,  since,  the  two 
lines  being  so  different,  one  must  prove  a  recreation  from  the  duties  of  the  other.  In 
a  spirit  of  generosity  the  authorities  sometimes  drop  an  hour  a  day  from  the  work 
of  a  professor  that  he  may  have  an  abundance  of  time  for  his  investigations,  and 
even  agree  that  he  shall  have  assistants  to  carry  out  the  details  of  the  work,  leaving 
only  the  planning  and  general  supervision. 

Now,  it  generally  turns  out  that  these  assistants  are  recent  graduates,  who  gladly 
accept  the  positions  as  stepping-stones  to  something  better;  often  they  are  under- 
graduates eager  to  earn  a  few  dollars  to  help  pay  their  way.  I  believe  such  a  com- 
bination as  this  is  most  unfortunate  for  the  college,  because  it  is  harmful  to  the 
station  which  is  associated  with  it.  No  man,  however  able,  is  properly  prepared  to 
do  any  considerable  amount  of  class-room  work  and  then  conduct  investigations  of 
the  grade  that  our  experiment  stations  must  call  for  in  the  future.  But  it  is  said 
that  the«e  men  are  not  asked  to  actually  do  much  of  the  work,  but  only  supervise 
it.  I  ask  you,  how  can  high-grade  investigative  work  be  carried  on  through  subor- 
dinates of  the  class  usually  given  to  teachers  as  helpers  in  such  cases  as  thief  As  I 
understand  it,  investigation  requires  in  some  measure  the  same  play  of  faculties  as 
does  invention;  what  inventor  would  be  willing  to  devote  his  best  energies  each 
day  to  some  other  line  of  work,  and  in  lieu  of  his  own  powers  thus  diverted,  substi- 
tute th<^  work  and  observation  of  novices  t  If  we  are  to  secure  the  highest  resalt- 
from  our  station  work,  our  investigators  must  be  put  Just  as  close  to  their  subjects 
matter  as  is  possible  and  they  must  stay  there  from  first  to  last.  The  investigator 
who  is  experimenting  with  steers  or  swine  must  keep  close  to  his  animals  every  day 
of  tbe  trial,  not  a  mere  looker-on,  but  a  most  careful  observer  and  recorder  of  every 
action  and  every  development.  He  who  has  growing  plants  under  his  charge  must 
stay  close  with  them  from  the  time  the  seed  is  put  into  the  ground  nntil  the  harvest 
is  over  and  the  analyses  completed.  The  teacher  who  spends  his  time  in  the  class 
room  or  at  his  desk  and  turns  over  the  care  of  his  animals  or  his  growing  crops  to 
subordinates  is  sure  to  lose  that  living  connection  which  must  hold  between  worker 
and  the  objects  investigated  if  there  is  to  be  any  real  scientific  advancement.  Yon 
might  equally  well  have  come  to  this  great  Columbian  Exposition  by  proxy.  Yon 
could  readily. have  secured  a  young  man  for  a  dollar  or  two  a  day  and  expenses  who 
would  come  here  and  tramp  through  these  buildings  faithfully  week  after  week  and 
send  to  you  a  carefully  written  record  of  his  observations.  But  you  would  not  have 
seen  the  Fair,  nor  can  any  roan  who  wishes  to  get  down  to  the  marrow  of  an  experiment 
do  so  by  any  other  means  than  by  giving  himself  up  to  that  experiment,  soul  and 
body,  from  start  to  finish.  But  it  will  be  said  in  extenuation  of  the  system  that 
our  teachers  are  brainy  men  and  have  lots  of  work  in  them.  So  they  have,  but  they 
are  generally  worked  down  pretty  well  in  the  class  room.  There  was  once  a  black- 
smith in  this  country  who,  while  pounding  iron,  by  great  industry  and  persistency, 
and  aided  by  a  wonderful  memory,  became  the  master  of  fifty  languages.  He  was 
called  the  learned  blacksmith.  There  has  been  but  one  learned  blacksmith  in 
America,  while  each  day  at  evening  thousands  of  blacksmiths  who  have  ponuded 
iron  all  day  go  home  to  their  families  with  tired  muscles,  in  no  fit  condition  for  a 
tussle  with  roots  and  conjugation.  Here  and  there  there  may  be  a  professor  who  can 
pound  iron  in  the  class  room  all  day  and  write  learned  books  or  conduct  deepinves. 
tigations  during  his  spare  hours,  but  they  are  about  as  rare  as  learned  blacksmiths- 

Nor  need  our  colleges  suffer  seriously  by  putting  the  strongest  men  at  tbe  head  as 
investigators.  All  studies  that  have  much  drill  work  in  them— and  three  fourths  of 
college  work  is  steady  drill — are  taught  in  our  leading  institutions  by  instructors 
and  assistants.  If  we  can  not  have  men  of  first  grade  in  both  station  and  college, 
let  us  have  them  in  the  station  and  let  us  turn  over  our  general  instruction  to  the 
assistants.  These  assistants  can  do  excellent  work  in  all  the  ordinary  routine  of  teach- 
ing, such  as  chemistry,  physics,  botany,  horticulture,  veterinary  science,  and  all  the 
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Other  branchefi  common  to  agricnltiiral  collegee.  Of  course  I  would  have  strong  men 
in  both  places  were  it  possible,  bnt  I  refer  to  cases  where  we  are  nnable  to  reach 
this  high  result.  Thus  yon  see  my  idea  is  to  put  the  station  ahead  of  the  agricul- 
tural college  in  the  grade  of  men  employed  provided  both  can  not  be  of  first  rank. 

But  I  would  use  our  investigators  for  teachers,  bringing  the  students  to  them  for 
the  tinal  polish — for  rounding  out  the  subjects  under  consideration — after  each  has 
had  thorough  drill  under  the  best  assistants  the  means  would  provide.  The  inves- 
tigators being  the  strongest  men  in  the  institution,  were  we  to  bring  a  class  to  them 
one  hour  a  day  for  one  term  in  the  year,  they  would  impart  instruction  of  the  highest 
possible  grade.  And  the  student,  brought  in  contact  with  such  men  in  the  closing 
days  of  his  college  life,  would  receive  an  impulse  and  gain  a  grasp  of  agriculture  in 
its  scientific  phases  that  is  impossible  to  impart  to  him  in  any  other  way.  Drilling  a 
student  day  after  day  in  the  elements  he  must  master  in  order  to  attain  the  higher 
lines  of  the  study  requires  one  kind  of  teaching;  to  inspire  him  to  a  broad  compre- 
hension and  a  worthy  grasp  of  the  subject  calls  for  another  kind  of  teacher,  and  that 
feacher  above  all  others  is  he  who  comes  to  the  class  room  fresh  from  his  field  of 
investigation  with  mind  loaded  down  with  the  information  he  has  been  acquiring 
and  full  of  enthusiasm  for  his  chosen  subject.  Under  this  system  we  can  secure  the 
highest  sort  of  investigation  in  our  stations,  while  the  young  men  as  they  leave  the 
college  wUl  carry  an  inspiration  and  an  ideal  with  them  tliat  can  be  gained  in  no 
other  way. 

I  believe  the  combination  system  which  I  have  been  deprecating  is  only  another 
of  those  incidents  of  pioneer  effort.  It  has  been  practically  out  of  the  question  in 
many  cases  to  find  suitable  persons  for  manning  the  station,  and  very  wittely  the 
college  authorities  have  kept  the  direction  of  the  station  in  the  hands  of  the  presi- 
dent and  used  the  teachers  as  best  they  could  for  investigators.  Under  this  system 
some  excellent  work  has  been  done;  indeed,  some  of  the  very  best  that  has  been  sent 
out  has  come  where  this  combination  is  practiced,  but  in  such  cases  the  good  work 
haa  come  from  our  very  strongest  institutions,  those  that  from  their  very  nature 
should  prove  leaders.  I  believe  the  time  is  not  far  distant  when  such  institutions 
will  adopt  the  division  of  labor  somewhat  after  the  method  I  have  mapped  out. 

In  all  that  has  been  said  I  have  tried  to  convey  the  impression  that  our  work  as 
station  investigators  is  even  yet  in  its  pioneer  stage,  and  as  a  consequence  there  is 
mnch  that  is  necessarily  crude  and  irregular.  Conceding  that  we  have  all  made 
mistakes,  I  maintain,  as  was  stated  in  the  beginning,  that  they  are  errors  of  the 
judgment  and  not  of  the  heart.  I  believe  that  almost  without  exception  our  station 
workers  are  honest  in  their  efforta  and  earnest  in  their  desire  for  the  upbuilding  of 
agricoltoral  science.  But  as  I  look  over  the  field  I  am  deeply  impressed  with  the 
fact  that  our  work  does  not  yet  compare  favorably  in  many  cases  with  that  of  the 
older  stations  of  Europe.  These  shortcomings  and  mistakes  are  incident  to  pioneer 
effort,  and  for  the  most  part  could  not  have  been  avoid*^.  Let  us  study  more  care- 
fully than  ever  before  the  work  of  those  great  institutions  of  Europe,  using  them  as 
models  whenever  we  can  to  help  us  on.  Let  tis  draw  our  work  closer  together, 
undertaking  less,  laboring  more  faithfully  and  more  persistently.  Let  us  grow  out 
of  amateur  efforts  into  the  true  scientific  spirit.  Already  we  have  gained  a  strong 
hold  on  our  i>eople  and  most  cordially  are  they  upholding  us  in  our  efforts.  May 
each  year  see  the  cause  strengthened  until  our  stations  shall  become  an  integral 
portion  of  our  agricultural  system,  and  recognized  leaders  in  all  agricultural  thought. 

President  Henry  then  took  the  chair  and  in  a  few  well-chosen  words 
introduced  Sir  Henry  Gilbert,  of  England,  to  deliver  an  introduction 
to  six  lectures  to  be  given  by  him  in  this  country  on  the  work  of  the 
Eothamsted  Experiment  Station  covering  a  period  of  fifty  years. 

Mr.  GiLBEBT.  Mr.  President  and  gentlemen:  I  thank  you  for  the 
kind  observations  which  you  have  made  and  the  kind  way  in  which 
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they  have  been  received.  I  have  to  acknowledge  this  kindness,  not  only 
on  my  own  part,  but  in  behalf  of  Sir  John  Lawes.  You  know — I  think 
he  has  given  you  evidence  enough  of  it — that  he  takes  the  greatest 
possible  interest  in  the  progress  of  agriculture,  both  practical  and  sci- 
entific, on  this  great  continent;  and  as  for  myself,  those  of  you  whom 
I  met  on  my  two  visits  to  this  country  know  that  I  spent  my  time  in 
making  myself  acquainted  with  the  agriculture  of  the  country  and  in 
making  the  acquaintance  of  my  fellow  workers  on  this  side.  I  wiU  not 
say  that  my  interest  is  second  to  that  of  Sir  John  in  what  is  going  on 
among  you,  and  I  must  say  that  I  have  been  extremely  interested  in 
the  remarks  of  your  president,  and  that  I  entirely  and  heartily  agree 
with  him  in  his  observations  as  to  the  impossibility  of  uniting  active 
teaching  with  work  Of  investigation  except  in  a  general  way.  Sir  John 
Lawes  and  myself  have  so  strongly  felt  this  from  the  beginning  that 
when  asked  to  allow  students  to  come  to  Rothamstod  it  has  always 
been  refused;  and  Sir  John  has  made  especial  provision  that  the  work 
of  investigation  shall  be  continued  and  that  no  partof  the  fund  donated 
shall  be  devoted  to  educational  purposes. 

You  will  ask,  perhaps,  why  is  it,  then,  that  I  went  to  Oxfonl  as  pro- 
fessor for  six  years.  It  was  simply  be<iause  in  no  other  way  would  it 
have  been  possible  to  have  presented  a  great  amount  of  results  of  inves- 
tigation at  llotham8te<l ;  so  I  undertook  to  give  lectures  at  Oxford  to 
bring  into  form  results  that  would  otherwise  have  been  left  until  now. 
So  that  is  perfectly  consistent  with  our  views  of  not  mixing  the  work 
of  investigation  and  education.  While  I  say  that  we  always  refused  to 
take  pupils  at  Rothamsted,  we  said  j'^ou  are  i>erfectly  welcome  to  come 
and  read  with  others.  We  will  give  you  no  systematic  instruction,  but 
if  you  can  learn  anything  we  shall  be  very  glad  indeed  to  let  you  have 
the  records;  and  so  it  is  that  we  have  had  no  systematic  teaching,  and 
we  believe  that  if  we  should  have  had  our  investigations  would  not  be 
where  they  are  now. 

Gentlemen,  as  you  know,  I  have  come  to  this  country  to  deliver  some- 
where a  course  of  six  lectures,  giving  a  r^sum^  of  the  work  covered  at 
Rothamsted  for  the  last  fifty  years.  If  you  will  allow  me  now  I  will 
read  an  introduction  to  those  lectures. 

Agricultural  Investigations  at  Rothamsted,  England. 

[lutroduction  to  six  lectures  on  the  agricultural  investigatious  condacted  for  a  period  of  fifty  ye*" 
at  Kothanisted,  Eugland;  delivered  under  the  provisions  of  the  Lawes  Agricultural  Trust,  by  Sir 
Joseph  Ileury  Gilbert,  M.  a.,  ph.  u.,  ll.  d.,  f.  b.  8.,  V.  P.  c.  8.,  etc.] 

As  you  arc  doubtless  aU  aware^  it  is  under  the  auspices  of  the  Lawes  Agricnltural 
Trust,  which  provides  for  the  periodical  delivery  in  the  UnitM  States  of  a  course  of 
lectures  on  the  Rothamsted  investigations^  that  I  appear  before  you  to-day.  Had 
the  occasion  been  an  ordinary  one  it  would  not  be  expected  that  at  the  thge  of  76  I 
should  undertake  the  risks  of  so  long  a  journey  and  the  responsibility  of  delivering 
a  course  of  lectures  before  this  Association  of  Agricultural  Colleges  and  Experiment 
Stations.    But  the  occasion  is  not  an  ordinary  one.    Thus,  the  more  systematic  exper- 
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imeuts  at  Rothamsted  were  commenced  in  1843,  bo  that  the  present  year,  1893,  is  the 
fiftieth  of  their  continuance;  and  it  was  considered  desirable  that  under  these  cir- 
cumstances something  in  the  way  of  a  general  review  of  the  half  century's  work 
and  results  should  be  brought  before  you.  Obviously,  the  execution  of  such  a  task 
could  only  be  appropriately  undertaken  either  by  Sir  John  Lawes  or  by  myself,  who 
alone  have  worked  together  from  the  commencement  to  the  conclusion  of  the  fifty 
years.  Sir  John  Lawes  is,  however,  even  more  heavily  handicapped  by  age  than  I 
am  niy^lf,  and  at  the  earnest  desire  both  of  Sir  John  and  of  the  trust  committee  I 
have  accepted  the  responsibility. 

I  need  not  go  into  much  detail  as  to  the  origin,  scope,  and  plan  of  the  Rothamsted 
investigations.  These  points  were  pretty  fully  considered  by  Mr.  Warington  in 
his  first  lecture  in  1891,  and  a  good  deal  of  information  on  the  subject  will  be  found 
in  the  early  pages  of  the  now  annually  issued  '*  Memoranda  of  the  Origin,  Plan,  and 
Results  of  the  Field  and  other  Experiments,  conducted  on  the  Farm  and  in  the  Lab- 
oratory at  Rothamsted.''  Indeed,  I  am  sure  you  will  readily  understand  that  it  is 
no  easy  task  to  compress  within  the  limits  of  half  a  dozen  lectures  au.^'thing  like  an 
adequate  account  of  the  labors  of  a  gradually  increasing  st^ff  of  workers  over  a 
period  of  fifty  years.  This  must  be  fuUy  recognized  when  it  is  borne  in  mind  that 
the  reports  and  other  papers  on  the  result-s  at  present  number  about  120,  and  that  they 
occupy  nearly  4,000  octavo  and  more  than  800  quarto  pages.  These  publications, 
moreover,  brought  together  as  they  have  been  into  bound  volumes  for  the  purpose 
of  distribution  in  a  collective  form,  make  up  6  octavos  and  3  quartos,  while  papers 
since  published  are  accumulating  toward  another  volume.  A  few  years  ago  50  sets 
of  the  9  volumes  were  prepared,  requiring  the  reprinting  of  nearly  500  octavo  pages 
and  the  purchase  of  a  good  deal  of  the  quarto  matter.  As  many  of  you  are  aware, 
a  nnmber  of  these  complete  sets  of  9  volumes  each — I  believe  26  sets  in  all — were 
presented  by  Sir  John  Lawes  to  as  many  educational  and  experimental  institutions 
in  the  United  States,  and  I  am  authorized  by  Sir  John  to  say  that  he  hopes  to  be  able 
to  send  perhaps  about  an  equal  number  more  before  or  about  the  middle  of  next  year 
(1894).  In  all  125  sets,  involving  the  reprinting  of  about  1,100  pages  octavo,  and 
about  370  pages  quarto,  are  now  in  course  of  preparation.  Of  these  our  own  board 
of  agriculture  takes  50  to  distribute  to  various  institutions  in  the  United  King- 
dom. Thera  will  then  be  left  only  75  sets  for  distribution  by  Sir  John  Lawes  him- 
self to  our  colonies  and  to  foreign  countries,  including  those  still  to  be  sent  to  the 
United  States.  It  may  be  added  that  to  provide  any  more  sets  than  those  now  in 
preparation  would  necessitate  further  reprinting  almost  in  proportion  to  the  num- 
ber required;  and  when  it  is  considered  how  much  time  must  be  expended  in  the 
revision  of  the  reprints  and  how  great  the  cost,  little  surprise  can  be  felt  at  the  delay 
in  the  completion  of  the  work  and  the  necessary  limitation  of  the  number  to  be  pro- 
vided. 

Unfortunately,  however,  besides  all  the  published  matter,  there  still  remain  large 
arrears  of  as  yet  unpublished  results.  It  is  from  this  mass  of  material,  published  and 
unpublished,  that  I  have  to  make  my  selection  in  endeavoring  to  give  such  a  view 
of  the  objects  and  results  of  the  Rothamsted  investigations  as  may  be  of  value,  both 
as  illustrating  the  advance  in  knowledge  already  attained  and  as  indicating  points 
for  future  inquiry. 

Obviously  the  scheme  proposed  precludes  the  idea  of  going  into  much  detail  on 
any  one  subject,  and  supposes  rather  a  comprehensive,  but  at  the  same  time  only 
oatline,  view  of  the  whole.  The  next  question  is,  whether  the  illustrations  relied 
npon  should  have  reference  primarily  to  results  obtained  in  the  field  and  in  the  feeding 
shed,  or  chiefly  to  those  of  laboratory  investigations.  Now,  as  a  prominent  character- 
istic of  the  Rothamsted  work  has  certainly  been  the  devotion  of  great  attention  to 
botli  field  and  feeding  experiments;  and  as  by  far  the  greater  part  of  the  laboratory 
inveetigations,  whether  chemical  or  botanical,  have  had  for  their  object  the  solution 
of  problems  suggested  by  the  field  and  feeding  results,  it  has  been  thought  that  the 
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most  appropriate,  and  at  the  same  time  the  most  useful  plan,  will  be  to  gire  a  com- 
prehensive view  of  the  plan  and  results  of  the  ftold  and  feeding  experiments  them- 
selves, and  to  enforce  the  lessons  which  they  teach,  by  such  reference  to  laboratory 
results  as  the  questions  raised  require  for  their  elucidation,  and  as  space  and  time 
will  permit.  In  other  words,  the  analytical  and  other  laboratory  work  must  be 
treated  as  essential  means  to  an  important  eud,  and  can  not,  within  the  limits  of 
such  a  review,  be  made  the  subject  of  critical  consideration  as  such.  And  here  it 
should  be  observed  that  nothing  is  done  at  Rothamsteil,  in  the  way  of  manure  or 
fcetling-stnff  analysis  or  seed  control,  for  any  purposes  external  to  those  of  the 
investigation. 

True  it  is,  that  although,  as  has  been  said,  a  large  amount  of  field,  feeding,  and 
analytical  results  remains  as  yet  uupublisheil,  yet  fortunately  a  much  larger  amoant 
h:is  already  been  put  on  record.  Hence,  it  may  be  that  some  of  those  before  me 
who  are  well  acquainted  with  what  has  been  written  will  be  disposed  to  say  as  I 
proceed  that  we  knew  much  of  this  before.  On  the  other  hand,  probably  a  larger 
number  of  those  present  are  not  so  well  acquainted  with  what  has  been  written, 
and  a  still  larger  proportion  of  those  who  may  read  these  lectures  afterwards  msy 
feel  that  the  outline  only  which  I  can  give  will  serve  the  useful  purpose  of  assist- 
ing them  the  more  effectively  t-o  study  the  fuller  published  records,  ludeed,  the 
object  I  have  ha<l  in  view  throughout  has  been  to  afford  guidance  for  further  study 
rather  than  to  attempt  the  impossible  task  of  givingvanything  like  an  adequate 
account  of  the  results  that  have  been  obtained  or  of  specifically  indicating  lines  of 
inquiry  for  the  future. 

It  will  be  appropriate  here  to  explain  that,  meeting  Prof.  Atwater  two  years  »go 
in  Germany,  he  urged  the  desirability  of  our  sending  to  the  World's  ColuDibian 
Exposition  pretty  full  illustrations  of  the  Rothamsted  work  and  results,  to  be  exhib- 
ited side  by  side  with  those  to  be  sent  by  the  agricultural  colleges  and  experiment 
stations  of  the  United  States;  and  that,  on  his  way  home  some  months  afterwards, 
he  paid  a  visit  to  Rothamsted,  further  to  nrge  the  plan  on  Sir  John  Lawes.  A 
general  assent  to  the  proposition  having  been  given,  the  question  arose  as  to  what 
sort  of  illustrations  should  be  sent.  Finally  it  was  considered  desirable  to  send 
such  a  series  of  exhibits  as  would  serve  to  some  extent  as  a  substitute  incase  I  were 
not  able  to  visit  Chicago  on  the  present  occasion;  and  which,  in  case  I  were  able  to 
give  the  proposed  course  of  lectures,  would  be  of  service  both  to  myself  and  to  my 
hearers,  in  illustration  of  the  facts  and  arguments  I  should  have  to  adduce.  Accord- 
ingly, it  will  be  found  that  a  large  proportion  of  the  44  exhibits  that  have  been 
sent  have  for  their  object  the  presentation  to  view  of  the  results  of  the  field  experi- 
ments, of  the  nitrogen  statistics  of  some  of  the  crops,  of  the  results  of  experiments 
on  the  question  of  the  fixation  of  free  nitrogen,  and  of  results  relating  to  the 
amount  and  to  the  composition  of  rain,  and  of  land  drainage.  There  are 
also  plans  of  the  experimental  fields,  showing  their  areas  and  the  arran^ment 
of  the  plots.  Unfortunately,  there  is  only  one  illustration  relating  to  experiments 
on  the  feeding  of  animals.  It  was,  however,  intended  that  a  pretty  complete  series 
relating  to  that  most  important  subject  should  be  prepared;  but  the  enormous 
amount  of  time  occupied  and  the  great  hindrance  to  other  work  involved  in  the 
preparation  of  the  exhibits  that  have  been  sent  rendered  it  impossible  to  complete 
the  original  design.  Some  of  the  omissions  in  the  execution  of  the  intended  list  of 
exhibits  will,  however,  be  made  good  by  illustrations  embodied  in  my  lectures. 

With  regard  to  the  amount  of  the  exhibits  which  have  actually  been  sent,  it  may 
be  observed  that  the  quantity  of  wall  space  originally  asked  for  was  from  3,000  to 
4,000  square  feet;  but  the  area  actually  covered  is  4,786  square  feet.  To  put  the 
thing  in  another  way,  4,000  square  feet  corresponds  to  a  quarter  of  a  mile  in  length, 
a  yard  high ;  and  the  actual  space  covere<l  (4,786  square  feet)  corresponds  to  rather 
more  than  three  tenths  of  a  mile  a  yard  high;  aad  yet,  as  above  stated,  the  origiii»l 
design  has  not  been  fully  carried  out. 
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As  a  preliminary  to  any  detailed  explanation  of  the  schetne  of  the  lectures  I  pro- 
pose to  bring  before  you,  it  will  be  convenient  to  call  attention  to  the  general 
arrangement  of  the  field  exporiments,  and  also  to  their  extent  and  duration^  as 
shown  ill  the  following  table  (I),  which  is  No.  29  in  the  list  of  exhibits: 

Table  L-^Liat  of  the  Rothamsied  field  expeiimenta. 


Wheat  (TflrionB  manures) 

Wheat  (alternated  with  falloir) 

Wheat  (varietlea) 

Baiiej-  (various  manures) 

Oata  (raiious  manures) 

Beans  (various  manures) 

Beans  (various  manures) 

Beans  (alternated  with  wheat) 

Clover  (various  manures) 

Various  leguminous  plants 

Turnips  (various  manures) 

Sugar  beets  (various  numures) 

M^gel-wurzels  (various  manures)  . 


Total. 


Potatoes  (various  manures) 

Botation  (various  manures) 

Pemuuient  grass  (various  manures) . 


C^mmeno- 

Number 

Area, 

Number 

tog. 

of  years. 

acres. 

of  plats. 

184S-'44 

50 

11 

34  (or  87) 

1851 

43 

1 

2 

1867-'68 

L5 

4-8 

about  20 

1852 

42 

4: 

20 

1809 

no 

0 

6 

1847 

«32 

10 

1852 

•27 

1 

6 

1851 

*28 

1 

10 

1848-'49 

•29 

3 

18 

1878 

16 

8 

18 

1843 

•28 

8 

40 

1870 

5 

8 

41 

1876 

18 

8 

41 

66i 

277 

1876 

18 

Y" 

10 

1848 

46 

8 

12 

1856 

38 

7 

22 

*  Includtog  one  year  fallow. 

*  Including  one  year  wlieat  and  five  years  fallow. 
'Including  four  years  fallow. 

^Ineluding  two  years  fallow. 

•Clover,  twelve  times  sown  (first  in  1848) ;  only  8  crops,  4  very  small;  one  year  wheat,  flve  years 
bariey,  twelve  years  fi»llow. 

*  Iiuunding  barley  without  manure  three  years,  1853-'S5. 

The  general  scope  and  plan  of  the  field  experiments  has  been  to  grow  some  of  the 
most  important  crops  of  rotation,  each  separately,  year  after  year,  for  many  years  in 
sacceasiononthesame  land,  without  manure,  with  farmyard  manure,  and  with  a  great 
variety  of  chemical  manures;  the  same  description  of  manure  being,  as  a  rule, 
applied  year  after  year  on  the  same  plat.  Besides  the  experiments  on  the  growth  of 
individual  crops  year  after  year  on  the  same  land,  without  and  with  different 
manures,  so  to  speak  complementary  experiments^  on  the  growth  of  crops  in  an  act- 
ual course  of  rotation,  without  and  with  different  manures,  have  been  made;  as  also 
have  others  on  the  mixed  herbage  of  permanent  grass  land,  both  without  and  with 
various  manures.  And  here  it  is  to  be  observed  that  the  arrangement  of  the  manures 
is  made  entirely  regardless  of  the  comparative  cost  as  between  plat  and  plat;  the 
question  at  issue  being  entirely  one  of  constituents  against  constituents,  and  not  of 
shillings  against  shillings,  or  dollars  against  dollai-s. 

It  is  obvious  that  the  results  of  field  experiments  with  the  individual  crops  of  rota« 
tion  conducted  as  above  described,  must  of  themselves  throw  much  light  on  the 
characteristic  requirements  of  the  particular  crop  under  investigation;  whilst  those 
en  the  growth  of  crops  in  an  actual  course  of  rotation  will  serve  to  confirm  and  con- 
trol those  obtained  with  the  individual  crops,  and  will,  in  their  turn,  receive  elucida- 
tion from  the  results  with  the  individual  crops.  Then  again,  the  results  of  the 
experiments  on  the  application  of  different  manures  to  the  mixed  herbage  of  per- 
manent grass  land,  which  includes  members  of  the  botanical  families  that  contribute 
some  of  the  most  important  of  our  rotation  crops  may,  independently  of  their  special 
value  in  reference  to  the  main  objects  for  which  they  were  undertiiken,  be  expected 
to  afford  interesting  collateral  evidence  in  regard  to  the  requirements  of  Individual 
plants  thus  grown  in  association,  instead  of  alone,  year  after  year,  or  in  rotation,  as 
in  the  other  series  of  experiments.  Obviously,  too,  the  chemical,  and  in  some  cases 
the  botanical,  statistics  of  the  various  crops  so  variously  grown,  and  the  chemical 
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statistics  of  the  soils  of  the  plats  ajion  which  they  have  been  growm,  most  afford Tery 
important  data  for  further  stady  and  elucidation. 

An  examination  of  the  table  will  show  that  the  individnal  crops  grown  separately 
year  alter  year  on  the  same  land,  include  wheat,  barley,  and  oats,  as  members  of  the 
gramineous  family;  beans,  clover,  and  other  plants, of  the  family  Legumino^a;  tur- 
nips of  the  Cruciferm;  sugar  beet  and  mangel-wurzel  of  the  Chenopodificea;  and 
potatoes  of  the  Solaneai,  Then  the  experimeuts  on  rotation  include  those  withmem- 
bers  of  three  different  botanical  families,  turnips,  of  the  Crucifera;  barley  and  wheat, 
of  the  Gi-aminece;  and  clover  and  beans,  of  the  LeguminoBCB.  Lastly,  there  are  tlie 
experimeuts  on  the  mixed  herbage  of  permanent  gra«  land,  which  includes,  besides 
gramineous  and  leguminous  plants,  numerous  species  of  other  families. 

The  first  oxperimentq  were  those  with  root  crops,  which  were  commenced  in  Jnne, 
1843,  so  that  the  present  year,  1893,  is  the  fifty-first  of  their  continuance.  TTie  sec- 
ond were  those  on  wheat,  commenced  in  the  autumn  of  1843,  so  that  the  crop  jost 
harvested  is  the  fiftieth  grown  in  succession  on  the  same  land.  The  experiments 
with  beans  were  commenced  in  1847,  but  for  reasons  tliat  will  be  fully  explained, 
they  have  not  been  continued  up  to  the  present  time.  Those  with  clover  were  com- 
menced in  1848,  and  have  been  succeeded  by  others  with  various  leguminous  plants, 
which  are  still  continued.  Then,  of  the  other  more  important  series,  those  on  iiafley 
were  couimenced  in  1852,  and  are  still  in  progress,  the  crop  of  the  present  year 
being,  therefore,  the  forty-second  in  succession.  Lastly,  the  experimeuts  <m  an 
actual  course  of  rotation  were  commenced  in  1848  and  ar«  still  continued,  so  that 
the  present  is  their  forty -sixth  year;  and  those  on  the  mixed  herbage  of  pMOMMient 
grass  land  were  commenced  in  1856,  so  that  this  year  completes  the  thirty-eighth  of 
their  continuance. 

It  should  be  observed  that  many  of  the  experiments  were  commenced  without  any 
idea  of  long  continuance,  and  it  was  only  as  the  results  obtained  indleated  tke 
importance  of  such  continuance  that  the  plan  eventually  adopted  was  gradimlly 
developed.  It  is,  however,  to  long  continuance  that  we  owe  some  of  the  most  iater- 
estiug  and  the  most  valuable  of  our  results,  as  will  be  fully  illustrated  as  we 
proceed. 

The  tabic  further  shows  the  area  and  the  number  of  plat«  under  experinieut  in 
eacli  case,  and  it  may  be  stated  that  the  total  area  under  exact  and  contiuuotM 
experiment  hixs  been  for  some  years,  and  is  at  the  present  time,  from  39  to  40  acres. 

The  point  I  have  next  to  consider  is:  What  is  the  most  appropriate  order  in  whieh 
to  bring  the  field  and  other  results  relating  to  these  various  series  of  cxperimeotB 
before  you  ?  As  you  will  readily  understand  must  have  been  the  case,  our  sdection 
of  crops  for  investigation  was  influenced  by  the  ackuil  practice  in  our  own  coojitry, 
the  separately  grown,  individual  crops  being  the  chief  of  those  entering  int* our 
rotations;  whilst  the  course  of  rotation  selected  for  study  was  that  which  is  wdll 
known  as  the  four  course,  namely:  Roots,  barley,  leguminous  crop  (or  fallow),  and 
wheat.  Obviously,  therefore,  the  most  natural  order  of  illustration  would  be  tbat 
indicated  by  the  ideas  and  conditions  in  accordance  with  which  the  experiments 
have  been  arranged  and  conducted ;  and,  notwithstanding  the  very  widely  differing 
conditions  of  the  agriculture  of  our  country  and  of  yours,  I  think  that  the  order  so 
indicated  will  be  found  to  be,  upon  the  whole,  not  only  the  most  convenient,  bnt 
the  most  instructive. 

Even  in  our  own  country  we  have  a  great  variety  of  soil  and  of  climate,  and, 
accordingly,  great  variety  in  crops  and  in  the  order  of  their  rotation;  whilst  in  your 
more  than  fifty  States  and  Territories,  extending  over  such  vast  ranges  of  couBtry, 
the  mutual  adaptations  of  soil  and  climate,  and  consequently  the  variety  of  crops, 
and  the  order  of  their  alternation  with  one  another  when  so  grown  at  all  are  almo«( 
infinite.  On  the  other  hand,  it  is  to  be  borne  in  mind  that  one  of  your  most  iropo^ 
tant  crops  at  the  present  time  is  wheat,  a  member  of  the  great  and  widely  distrib- 
uted gramineous  family,  and  not  only  was  it  one  of  the  most  important  of  our  crops 
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until  it  came  to  be  so  lar^^eiy  grown  by  yon,  but  it  has  been  tbe  subject  of  rery  * 
special  investigations  in  various  aspects,  at  Rotliamsted.  Then,  maize  and  the  sugar 
cane  are  extremely  prominent  American  prodncts,  and  they,  like  wheat,  also  belong 
to  the  great  gramineous  family.  True,  the  conditions  under  which  even  wheat  is 
grown  are,  as  a  rule,  widely  different  in  the  two  countries,  but  in  some  important 
respects  their  characteristic  requirements  are  very  similar,  whether  grown  in  the  one 
or  in  the  other.  Maize  and  the  sugar  cane,  again,  in  spite  of  their  characteristic 
differences  of  requirement,  nevertheless  show  very  characteriHtio  similarity  of 
requirement  to  that  of  wheat  and  its  allies  of  the  same  family.  Much  the  same  may 
be  said  in  regard  to  leguminous  crops^  and  also  to  potatoes,  as  grown  in  the  two 
countries. 

Indeed,  I  think  it  will  be  recognized  that,  mtUatia  mutandis,  the  results  which  have 
been  obtained  under  given  conditions  at  Rothamstf^d,  are  not  without  their  signifi- 
cance and  bearing  nuder  the  different  conditions  of  the  American  Continent,  whilst 
the  modes  of  experimenting  adopted  may  afford  suggestions  for  the  conduct  of  more 
or  less  parallel  investigations,  varied  of  course,  according  to  the  varied  conditions. 

In  accordance  with  what  has  been  said,  the  following  list  shows  in  outline  the 
onler  in  which  it  is  proposed  to  treat  of  the  crops  experimentally  gro^  n  at  Rotham- 
sted,  and  of  the  laboratory  investigations  connected  with  them.  It  may  be  explained 
that  Nos.  1  to  6  refer  to  the  crops  separately  grown. 

1.  Root  crops— turnips,  beets,  and  maugel-wurzels. 

2.  Barley. 

3.  Lieguminous  crops — beans,  clover,  and  various  other  T^eguminoacd;  also  the  ques- 
tion of  the  fixation  of  free  nitrogen. 

4.  Wheat. 

5.  Oats. 

6.  Potatoes. 

7.  Rotation— root  crops,  barley,  leguminous  crop  or  fallow,  and  wheat.  • 

8.  The  mixed  herbage  of  permanent  grass  land — produce  and  composition,  botan- 
ical and  chemical. 

9.  Rainfall  and  drainage— quantity  and  composition. 

10.  Results  of  experiments  on  the  feeding  of  animals. 

Those  of  you  who  have  seen  the  Rothauisted  exhibits  in  the  great  exposition  will 
recognize  that  they  have  been  arranged  to  illustrate  the  resuU«  of  the  experiments 
enumerated  in  the  list  I  have  just  given,  and  that  the  order  of  subjects  is,  in  the 
main,  the  same  in  the  two  cases.  Indeed,  as  has  been  already  said,  a  prominent  object 
in  the  selection  and  arrangement  of  the  exhibits  was  that  they  should  give  a  compre- 
hensive view  of  the  plan  and  results  of  the  fifty  years'  experiments,  and  that  they 
should  also  serve  the  pnrx)ose  of  illustrations  to  my  lectures. 

At  the  conclusion  of  Sir  Henry  Gilbert's  lecture  President  Fair- 
child,  of  Kansas,  delivered  an  address  on  "Intellectual  development  in 
agricultural  education." 

Wednesday,  October  18,  1893,  Morning  Session. 

The  Association  was  called  to  order  at  10:20  o'clock. 

Mr.  ALVORD.  As  to  the  program  for  to  day  the  executive  committee 
has  issued  a  program  which  was  intended  only  as  a  starter,  leaving  the 
convention  to  determine,  after  getting  to  Chicago  and  seeing  the 
various  attractions,  how  it  would  conduct  itself  as  to  time  and  duration 
of  Hessions.  The  committee  presents  as  a  program  for  this  morning  a 
general  business  session  of  the  convention.  It  is  believed  that  if  the 
convention  thinks  best  the  business  of  the  Association  (or  nearly  all  of 
it)  can  be  completed  at  the  present  session  in  time  to  adjourn  by  half 


52 

past  12  o'clock.  The  afternoon  session  will  be  in  cooperation  with  the 
Congress  ou  Agricultural  Education  and  Experimentation,  papei-s 
being  read  from  the  Sections  on  Agriculture  and  Chemistry  and 
Mechanic  Arts. 

The  Association  is  invited  to  visit  the  joint  college  and  station 
exhibit  at  the  Exposition  to-morrow  morning  at  10  o'clock.  I  will 
announce  for  the  se^^tions  that  they  may  obtain  a  hall  for  meetings  at 
any  time  on  application  to  the  gentleman  in  charge  of  the  building. 

The  program  was  approved. 

The  President.  The  Section  on  Botany  and  Horticulture  will  meet 
in  this  hall  at  4  o'clock  this  afternoon. 

Mr.  Atherton.  I  move  that  a  committee  be  appointed  by  the  cbair 
to  nominate  oflQcervS  for  the  ensuing  year. 

Motion  caiTied. 

The  President.  The  topic  for  discussion  this  morning  is  the  rela- 
tion of  the  Association  to  the  dairy  test  at  the  Exposition. 

There  has  been  in  progress  since  May  1  what  is  thought  to  be 
one  of  the  finest  pieces  of  scientilic  work  ever  conducted  anywhere 
in  the  world.  It  has  a  number  of  peculiar  features.  In  the  first  place 
it  is  a  public  test;  in  the  next  place  it  is  a  general  test.  It  is  of  the 
highest  credit  to  this  organization  that  we  are  the  controlling  influences ; 
that  the  test  has  been  left  to  be  practically  managed  by  delegates  of 
this  body  appointed  last  fall  at  New  Orleans.  This  has  been  a  gigan- 
tic undertaking.  As  I  understand,  it  has  taken  four  trained  book- 
keepers to  simply  record  the  figures. 

Prof.  Scovell,  of  Kentucky,  chairman  of  the  test  committee,  will 
present  you  with  the  ditferent  features  of  the  test.  I  will,  however, 
not  allow  him  to  rejid  all  the  figures. 

Mr.  Scovell  presented  the  following  paper: 

Report  of  tuk  Committer  on  Dairy  Tests. 

The  rules  governing  the  dairy  test  at  the  World's  Columbian  Exposition,  among 
other  things,  provided  for  the  appointment  of  the  committee  on  te8t«,  said  committee 
to  be  composed  of  four  representatives  of  the  Association  of  American  Agricultural 
CoUeges  and  Experiment  Stations  and  such  additional  members  as  maybe  furnished 
by  associations  or  breeders  representing  breeds  competing,  one  member  being  allowed 
each  competing  breed.     This  committee  was  to  have  general  charge  of  the  teste. 

At  the  New  Orleans  meeting  of  this  Association,  by  request  of  Hon.  W.  I.  Buchanan, 
chief  of  the  department  of  agriculture,  World's  Columbian  Exposition,  this  Asso- 
ciation nominated  to  him  four  members  of  this  committee,  namely,  M.  A.  Scovell,  S.  M. 
Babcock,  I.  P.  Uobertfl,  and  H.  P.  Armsby,  to  represent  the  Association.  Subse- 
quently Mr.  Buchanan  appointed  these  members,  together  with  other  members,  as 
provided  for  in  the  rules,  and  called  the  committee  together  in  Chicago  ou  the  6th 
of  last  February. 

The  committee  there  organized  by  electing  M.  A.  Scovell  chairman  and  H.  H.  Hinds? 
representing  the  Shorthorns,  vice-chairman.  Mr.  Valancy  E.  Fuller  represented  the 
Jerseys,  and  W.  H.  Caldwell  the  Guernseys.  At  a  subsequent  meeting  the  coramit- 
mittee  elected  H.P.  Armsby  secretary.  At  this  and  a  subsequent  meeting  the  mem- 
bers of  the  committee  suggested  many  minor  changes  in  the  rules,  mainly  for  the 
purpose  of  making  the  individual  cow  test*  and  the  breed  test  uniform  as  to  re»ult3. 
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Follow tng  are  the  essential  features  of  the  roles  as  finally  adopted: 

First.  The  selection  of  the  cows  for  the  test  to  be  made  by  the  varioas  cattle  asso- 
ciations, respectively,  each  association  to  he  responsible  for  the  feed  and  care  of  its 
cows.  Some  criticism  has  been  made  as  to  this  feature  of  the  roles,  especially  as  to 
the  matter  of  feeding.  It  has  been  maintained  by  a  few  experimenters  and  others 
that  the  committee  on  tests  shoold  have  had  authority  to  regolate  the  amoonts  and 
kinds  of  food  to  be  given  the  cows,  in  order  to  have  uniformity  in  this  respect  araonj; 
the  different  cows  and  breeds.  The  advocates  of  soch  a  proposition  do  not  seem  to 
understand  the  real  purpose  of  the  test.  The  proposition  which  they  lay  down  is: 
Given  a  certain  quantity  of  food,  which  breed  or  cow  can  make  the  most  butter  or 
cheese  from  itf  Whereas  the  real  problem  contemplated  by  the  roles  is:  Given  a 
cow  or  a  breed,  how  can  she  or  it  be  best  handled  and  fed  in  order  to  produce  the 
greatest  profit  to  the  owner f  This  problem  is  what  brought  the  breeds  here  to 
battle  for  supremacy,  and  it  is  well  that  the  responsibility  of  the  selection,  care,  and 
feeding  devolved  upon  the  cattle  associations,  for  it  ondoobtedly  brooght  the  best 
cows  available  for  the  porpose  of  the  different  breeds  competing  into  the  test,  and 
it  will  also  prevent  the  different  associations  competing  from  claiming  that  had  the 
cows  been  handled  differently  or  fed  by  those  who  knew  them  best  the  results  would 
have  been  otherwise. 

Second.  The  rules  provide  for  four  tests,  the  net  profit  produced  by  any  cow,  cows, 
or  breed  during  any  test  to  be  the  basis  of  awards.  In  all  the  tests  the  food  eaten 
by  any  cow  to  be  charged  to  her  at  a  fixed  price  for  the  different  articles,  the  price 
being  fixed  by  the  chief  of  the  department  of  agriculture,  based  upon  the  average 
market  prices  of  the  various  articles  at  the  time  the  rules  were  drawn. 

Test  No.  1.  The  cheese  test. — Time  assigned,  fifteen  days,  May  10-25.  The  breeds 
competing  were  the  Jerseys,  Guernseys,  and  Shorthorns.  Number  of  cows  in  each 
breed,  25;  total  number,  75.  The  awards  in  this  test  to  be  based  upon  the  value  of 
the  cheese  and  whey  made  and  the  increase  or  decrease  in  live  weight,  less  cost  of 
food.  The  milk  from  each  breed  to  be  kept  separately  and  made  into  cheese  by  uni- 
form methods,  the  cheese  to  be  cured,  and  then  rated  by  expert  judges.  A  fixed  scale 
of  prices  was  laid  down  for  cheese,  depending  upon  the  rating,  prices  varying  between 
8  and  16  cents.  The  price  of  whey  was  fixed  at  8  cents  per  100  pounds.  Each  cow 
to  be  weighed  the  first  five  days  of  the  test,  the  average  of  these  five  days  to  be 
taken  as  her  weight  at  beginning  of  test;  also  to  be  weighed  in  like  manner  at  end 
of  test.  If  the  last  average  weight  showed  an  increase  over  the  first  weight,  such 
increase  to  be  credited  to  the  cow  at  4^  cents  per  pound.  If  she  decreases  in  weight 
such  decrease  to  be  charged  against  her  at  4^  cents  per  pound.  Each  cow  to  be 
credited  each  day  with  that  proportion  of  the  cheese  made  by  the  herd  to  which  she 
belongs,  which  the  total  solids  found  In  her  milk  bears  to  the  total  solids  of  the 
breed,  and  with  that  proportion  of  the  whey  which  her  milk  bears  to  the  total  milk 
of  the  herd. 

Test  No.  2.  The  ninety-day  butter  test. — ^Time,  from  June  1  to  August  29.  The  cows 
in  cheese  test  alone  eligible  to  this  test,  with  the  exception  that  two  alternates  from 
each  breed  might  enter  this  test.    Number  of  cows  in  test,  75. 

Awards  in  this  test  based  upon  value  of  butter,  skim  milk,  and  buttermilk  pro- 
duced, and  gain  or  loss  in  live  weight,  less  cost  of  food  consumed.  The  milk  from 
each  breed  to  be  kept  separately  and  creamed  separately  by  a  uniform  approved 
mechanical  process;  cream  to  be  handled  and  churned  by  uniform  method  for  each 
breed. 

Butter  color,  if  used,  to  be  charged  against  breed  using  it  at  usual  prices,  butter 
to  be  sampled  and  the  amount  of  butter  fat  to  be  determined  in  the  butter  of  each 
breed  daily.  Credit  to  be  given  for  the  number  of  pounds  of  butter  containing  80 
per  cent  of  fat,  which  such  amount  of  fat  would  make. 

Uniform  packages  of  butter  to  be  preserved  for  rating,  and  scored  weekly.  But- 
ter to  be  credited  according  to  a  sliding  scale  of  prices  based  upon  the  score.  The 
prices  were  agreed  open  before  the  tests  began  and  were  supposed  to  represent  the 
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Average  retail  price  of  the  finest  batter  at  the  time.  The  skim  milk  andbattermilk 
to  be  weighed  and  solids  determined.  Solids-not-fat  in  the  skim  milk  and  butter- 
milk to  be  credited  at  2  cents  ]>er  pound.  Increase  in  live  weight  to  be  credited  and 
loss  to  be  debited,  as  in  test  No.  1. 

The  amonnt  of  bntter  made  by  any  breed  daily  and  the  amount  of  solids-not-fat 
in  the  skim  milk  and  buttermilk  to  be  prorated  among  the  cows  of  that  breed. 
Each  cow  to  be  credHed  with  tliat  ]>roportion  of  the  butter  made  by  the  herd  to 
which  she  belongs,  that  the  amount  of  fat  found  in  her  milk  by  analysis  bears  to 
the  total  amonnt  of  tlie  fat  found  in  the  milk  of  the  herd,  and  with  a  similarly 
ascertained  proportion  of  the  solids  in  the  skim  milk  and  buttermilk  found  iu  the  herd. 

Test  No.  3.  The  thirty-dan  butter  test, — Any  cow,  Jersey,  Guernsey,  or  Shorthorn, 
to  be  eligible  to  this  test.  Number  of  cows  from  each  breed,  15.  Total  number  of 
cows,  45.  In  this  test  the  Jerseys  snbstituted  3  fresh  cows,  the  Guernseys  5,  and  tlio 
Shorthorns  4,  the  other  cows  in  the  test  being  carried  over  from  tests  Nos.  1  and  2. 
Credit  to  be  given  for  butter  alone  in  this  test.  Awards  to  be  based  upon  value  of 
butter,  less  cost  of  food. 

In  this  test  the  superintendent  of  a  herd  had  the  right  to  designate  how  the  milk 
of  the  herd  should  be  handled  at  the  dairy  and  how  the  cream  should  be  separated 
and  butter  made.  The  choice  was  also  given  him  to  have  the  milk  of  individual 
cows  churned  separately.    Otherwise  the  methods  were  the  same  as  in  test  No.  2. 

Test  No.  4.  The  rules  provided  for  a  young  herd  test,  animals  to  be  of  same  breed 
as  competed  in  other  tests  and  not  to  be  over  3  years  old  on  September  1, 1893.  The 
awards  to  be  based  upon  the  same  condition  as  test  No.  2,  the  ninety-day  test.  Subse- 
quently, however,  on  recommendation  of  the  committee,  the  rules  governing  this  test 
were  changed  as  follows : 

"Saturday,  September  30  to  October  20,  inclusive,  21  days.  Breed  test  No.  4.— 
This  test  will  be  of  yonng  herds  entered  in  accordance  with  Section  7  of  the  rules,  and 
will  be  conducted  under  the  same  conditions  and  requirements,  and  the  awards  will 
be  upon  the  same  basis  as  provided  for  in  Test  No.  2,  except  that  the  amount  of  80 
per  cent  butter  produced  be  calculated  from  the  fat  in  the  milk  from  day  to  day  as 
found  by  analysis,  and  that  the  butter  so  found  be  rated  at  the  uniform  price  of  40 
cents  per  pound,  and  that  credit  be  given  for  all  of  the  solids-not-fat  in  the  milk  at 
the  rate  of  2  cents  per  pound." 

Two  breeds  competed — the  Jerseys  with  7  heifers  and  Shorthorns  with  6. 

The  rules  prov  ide  against  substituti  \vg  one  cow  for  another,  against  gi  ving  stimulants, 
and  against  giving  medicine  except  by  official  veterinarian,  and  excepting  certain 
nonstimulating  drugs  specifically  named  which  could  be  given  if  the  operation  were 
witnessed  by  a  number  of  the  committee,  not  the  superintendent  in  charge.  They 
also  provide  that  the  cow  shall  be  milked  at  stated  times  and  only  in  the  presence  of 
a  member  of  the  committee  or  its  representative.  That  the  milk  shall  be  weighed  and 
an  aliquot  sample  taken  for  aualyHis,  and  that  iu  case  of  sickness  of  the  cow  t^he  shall 
be  dropped  from  the  test,  until  reinstatod  l>y  the  veterinarian.  If  sick  longer  than 
seven  days  or  if  she  dies,  she  shall  be  credited  thereafter  with  the  average  quality 
and  quantity  of  the  milk  given  on  the  first  three  of  the  ten  days  prior  to  her  sickness, 
increased  or  decreased  by  the  per  cent  of  increase  or  decrease  of  the  products  of  the 
herd  to  which  she  belongs.  Such  estimates  to  be  specially  note<l  in  the  records. 
(This  was  ncc«»ssary  to  provide  for  constant  comparison  of  an  equal  number  of  cows 
in  the  several  breeds.) 

In  case  the  woij^ht  of  milk  from  any  cow  or  breed  is  lost,  the  average  of  the  cor- 
responding weights  for  tho  two  days  preceding  and  two  following  shall  be  credited 
to  such  cow  or  breed.  In  case  any  sample  is  lost  its  composition  shall  be  assumed 
to  be  the  average  of  that  of  the  corresponding  samples  for  the  two  previous  days, 
and  the  cow  or  breed  shall  be  credited  accordingly.  If  the  weight  of  butter  l»e  lost, 
its  amount  shall  he  calculated  from  the  amount  and  composition  of  the  milk  on  the 
basis  of  the  average  results  in  skiniuiin<j:  and  churning,  or  cheese-making,  obtained 
for  the  same  breed  during  the  two  days  previous  and  the  two  following. 
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It  was  eyident  to  the  committee  that  the  plans  for  everything  necessary  in  carry- 
ing cat  the  tests  under  these  rules  should  be  tboronghly  considered  and  well  matured 
before  the  tests  began,  in  order  to  secure  successful  accomplish nient.  One  of  the 
most  Important  things  to  be  considered  was  how  to  keep  a- constant  watch  over  the 
75  cows  which  entered  the  tests,  in  order  that  results  might  be  trustworthy.  To 
accomplish  this  purpose,  guards  were  stationed  in  each  of  the,dairy  bams  both  night 
and  day,  with  positive  instructions  to  allow  no  food  to  be  brought  into  the  bams  or 
to  be  given  to  the  cows  except  when  the  properly  authorized  person  was  present  to 
at^nd  to  the  weighing  of  food,  to  report  any  irregularities  as  to  feeding,  milking, 
or  giving  medicine  to  cows,  to  watch  the  milkers  and  see  that  no  extra  milk  or  cream 
was  put  into  the  milk  buckets  while  milking. 

To  assist  the  committee  in  their  work,  three  assistants  were  appointed,  one  for 
each  of  the  three  breeds.  These  assistants  represented  the  committee  in  the  bams 
and  were  authorized  to  weigh  and  record  the  feed  of  the  cows,  to  weigh  and  sample 
the  milk,  seal  the  feed  bins  and  the  milk  cans  and  the  sample-carrying  cans.  They 
were  present  at  every  milking  and  feeding.  These  men  were  appointed  by  the  chief 
of  the  department  of  agricnltnre,  on  recommendation  of  the  committee  on  tests, 
and  were  generally  young  men  from  the  stations  and  colleges.  These  representa- 
tives, as  well  as  the  guards,  were  frequently  changed  Arom  bam  to  barn  and  were 
nnder  instructions  to  wateh  the  milkers  and  feeders  in  such  manner  that  they  could 
be  confident  that  no  irregularities  took  place. 

In  order  to  systematize  and  facilitate  the  work  the  cows  were  numbered  from  1  to 
^  in  tests  Nos.  1  and  2  and  from  1  to  15  in  test  No.  3,  and  these  numbers  (and  not  the 
names  of  the  cows)  were  used  in  all  the  records. 

The  scales  used  were  decimal,  weighing  to  one  tenth  of  a  pound,  and  were  tested 
from  time  to  time.  Tlie  milk  pails  were  uniform  in  weight  and  size;  the  carrying 
cans  were  of  uniform  size  and  varied  but  little  in  weight. 

The  milk  as  drawn  in  each  bam  was  brought  to  the  representative  of  the  commit- 
tee, who  weighed  it  and  recorded  the  weight.  He  then  poured  it  into  a  special  sam- 
ple pail  and  took  a  uniform  aliquot  sample  with  afampling  tube  made  especially  for 
this  purpose,  ponring  the  sample  of  milk  into  a  sample  jar  corresponding  in  number 
to  the  cow.  The  rest  of  the  milk  was  poured  into  the  carrying  can.  Whenever  the 
carrying  can  was  full  the  milk  was  mixed  and  a  sample  taken  by  means  of  a  sampling 
tube,  and  the  sample  was  put  into  a  sample  jar  marked  X. 

There  were  provided  for  taking  samples  a  number  of  sets  of  26  one-half  pint 
Mason  sample  jars.  Each  set  was  placed  in  a  galvanized  iron  box  of  just  the  right 
dimensions,  and  containing  handles  and  a  cover,  which  could  be  easily  sealed.  The 
sample  jars  were  numbered  1,  2,  3,  to  25,  and  X.  The  different  sets  were  of  nearly 
nniform  weight. 

After  the  milking  and  sampling  were  finished  a  member  of  the  committee  or  one 
of  its  representatives  sealed  the  carrying  can  and  the  box  of  samples.  The  former  wan 
sent  to  the  dairy  building  and  the  latter  to  the  laboratory.  Subsequent  milkings  of 
the  Bam«  day  were  treated  in  the  same  manner,  the  sealed  box  containing  the  samples 
being  brought  from  the  laboratory  and  opened  in  the  presence  of  the  superintendent 
of  the  breed  or  his  representative  and  of  a  representative  of  the  committee,  and  the 
samples  from  the  same  cow  being  united.  After  the  last  milking  of  each  day  the 
sealed  boxes  of  samples  were  collected  and  taken  to  the  laboratory  for  analysis.  The 
sample  box  was  weighed  empty  before  it  left  the  laboratory  and  again  ,'when  it 
retume^l  from  the  barn  after  the  last  milking.  This,  together  witli  the  weight  of  the 
milk  taken  at  the  dairy,  gave  a  check  on  the  weights  of  milk  as  reported  by  the  com- 
mittee's representative  taken  at  the  barns. 

The  work  in  the  laboratory  was  under  the  direct  charge  of  Dr.  E.  II.  Farringron, 
chemist  of  the  University  of  Illinois  Experiment  Station.  Associated  with  bim 
were  five  and  sometimes  six  assistant  cliomists,  selected  from  the  various  stations, 
and  who  were  especially  fitted  for  the  work  in  hand.     Dr.  Farriugton  organized  the 


66 

ateistant  ohemiats  in  two  divisions.  Each  division  working  independently  on  tlie 
same  samples,  thereby  insuring  strictly  independent  duplicate  work.  The  fat  in  the 
milk  was  determined  by  the  Babcock  test  and  the  solids-not-fat  by  the  Quevenne 
lactometer.    The  butter  was  analyzed  by  the  official  method. 

Dr.  Farrington  deserves  mnch  credit  for  the  manner  and  skill  in  which  the  labora- 
tory work  was  carried  on.  He  had  many  difficulties  to  contend  against;  bat  the 
results  show  conclusively  that  he  was  the  right  man  in  the  right  place.  Dr.  Far- 
rington made  his  report  daily  to  the  commit  tee,  handing  in  the  original  results  as 
well  as  the  average  of  duplicates  for  the  inspection  of  the  committee. 

When  received  at  the  dairy  the  seals  upon  the  cans  containing  the  milk  were 
examined  to  see  that  none  were  broken,  after  which  the  cans  were  opened  by  a  mem- 
ber of  the  committee  or  by  its  representative.  The  milk  from  each  breed  was  then 
thoroughly  aerated  and  cooled.  The  can  containing  the  milk  was  then  placed  in 
a  refrigerator  room  and  kept  there  under  lock  and  seal  until  the  separating,  which 
was  done  each  morning  between  9  and  11  o'clock. 

The  milk  from  each  herd  was  weighed  just  before  separation,  the  difference 
between  this  weight  and  the  weight  of  milk  in  the  barn,  less  the  weight  of  samples, 
giving  the  mechanical  loss.  This  loss  usually  amounts  to  from  5  to  7  pounds,  and  any 
wide  discrepancy  from  these  figures  showed  error  in  some  part  of  the  work,  which 
was  immediately  investigated.  When  such  discrepancy  could  not  be  satisfactorily 
accounted  for  the  yield  of  butter  for  the  day  was  estimated  according  to  rule  20, 
Necessity  for  such  action  occurred  only  once  or  twice  during  the  whole  test.  The  total 
milk  for  each  day  from  each  herd  was  mixed  together  in  a  receiving  vat  and  warmed 
to  a  proper  temperature  for  separation.  After  separating  with  the  centrifngal  the 
skim  milk  and  cream  were  both  weighed  as  a  check  upon  the  first  weight  taken. 
Samples  of  skim  milk  were  taken  for  analysis  with  a  Scovell  tube  in  the  same  man- 
ner as  from  the  mixed  milk.  The  cream  was  immediately  cooled  to  a  proper  temper- 
ature for  ripening  and  placed  under  seal  until  churned;  when  ready  to  chum  the 
cream  was  again  weighed  and  the  weight  compared  with  the  weight  when  first 
separated,  in  order  to  detect  any  loss  in  handling.  When  churned,  a  sample  of  the 
buttermilk  was  taken  for  analysis  in  the  same  manner  as  that  of  the  skim  milk. 
When  salted  and  worked,  while  spread  upon  the  worker,  a  sample  of  butter  was  taken 
for  analysis  by  taking  small  portions  from  different  parts  of  the  worker.  It  in 
believed  that  fairly  representative  samples  were  obtained  in  this  way.  The  batter 
was  then  removed  from  the  worker  and  weighed,  together  with  the  sample  taken  for 
analysis.  A  5-pound  package  of  the  worked  butter  was  packed  for  the  judges  and 
placed  under  seal  in  a  refrigerator  until  judged.  The  butter  was  judged  every 
week  by  three  judges,  who  made  their  scores  independently  of  each  other,  thebntter 
from  each  breed  being  designated  by  number,  no  one  beiug  present  except  the  judges 
and  the  attendant  who  brought  the  butter  to  them.  When  completed  each  jndge 
placed  his  individual  score  in  au  envelope  addressed  to  Chief  Buchanan,  who,  after 
removing  the  signatures,  sent  the  scores  to  the  committee. 

Throughout  the  whole  test  each  step  of  the  dairy  work  has  been  carefully  watched 
by  some  member  of  the  station  committee  or  its  representative,  and  every  precaution 
against  fraud  or  error  has  been  taken. 

During  the  cheese  test  similar  precautions  were  taken  to  guard  and  car^for  the 
milk  previous  to  manufacture.  Separate  vat«  were  provided  for  the  milk  from  each 
herd  into  which  the  milk  was  weighed  and  made  into  cheese  on  the  Cheddar  plan 
by  expert  cheese-makers.  When  taken  from  the  press  the  cheese  was  weighed  and 
a  lead  seal  similar  to  those  used  upon  the  milk  cans  was  affixed  to  each  to  designate 
the  kind  of  milk  from  which  it  was  made.  The  cheese  from  all  of  the  breeds  was 
kept  in  the  same  room,  which  was  locked  and  sealed,  no  one  beiug  allowed  to  enter 
it  except  in  the  presence  of  a  member  of  the  committee.  When  properly  refined  the 
cheese  was  judged  by  three  judges  appoiuted  by  Chief  Buchanan,  the  same  precau- 
tion being  taken  as  with  the  butter,  the  judges  being  in  every  case  ignorant  of  the 
kind  of  milk  from  which  the  cheese  was  made.     In  both  the  cheese  tost  and  the 
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ninety-day  butter  test;  the  milks  from  the  three  herds  were  handled  as  nearly  as 
practicable  in  the  same  manner  as  provided  for  in  the  rales  governing  these  tests. 

The  question  of  blanks  for  keeping  the  records  occupied  the  attention  of  your  mem- 
bers of  the  committee  ns  early  as  February.  After  many  consultations  and  consid- 
omble  work,  a  set  of  blanks  was  adopted  which  linve  worked  very  satisfactorily, 
A  series  of  small  blanks  of  original  entry  were  provided  as  follows: 

A  blank  for  feed  records,  a  blank  for  milk  records,  a  blauk  for  laboratory  milk 
record,  a  blank  for  dairy  records,  a  blank  each  for  buttormilk,  skim  milk,  and  butter 
analysis  records,  and  last,  a  ledger  record  on  which  the  figures  from  the  original 
entry  blanks  wore  copied  each  day  and  the  necessary  computations  made. 

The  original  records  were  made  in  duplicate  by  means  of  carbon  paper,  the  original 
being  delivered  at  once  to  the  secretary  of  the  conunittee  and  the  duplicate  copy 
g^ven  to  the  superintendent  of  the  breed  which  it  represented. 

At  the  daily  meeting  of  the  committee  the  origiual  entries  were  submitted  to  the 
saperin  ten  dents  of  the  respective  breeds  for  approval. 

The  test  has  been  unique  in  many  particulars.  It  has  furnished  opportunity  for 
the  study  of  dairy  problems  such  as  could  only  have  been  secured  under  the  auspices 
of  such  an  organization  as  the  World's  Columbian  Exposition  and  such  as  may  never 
occur  again. 

The  cows  entered  were  picked  representatives  of  their  respective  breeds,  selected 
by  experts  in  the  most  careful  manner  and  in  number  sufflcent  to  afford  as  fair  repre- 
sentation of  the  breeds  as  we  can  ever  hope  to  attaiu.  These  cows  were  fed  and 
handled  throughout  the  test  by  persons  fully  conversant  with  the  breed  and  indi- 
vidual peculiarities  of  the  animals,  and  who  had  had  large  practical  experience  in 
the  care  and  management  of  dairy  stock. 

The  test  was  of  sufficient  length  to  fully  test  the  staying  capacity  of  the  cows, 
some  individuals  haviug  been  under  continuous  observation  for  four  and  one  half 
months.  The  records  of  the  test,  as  provided  for  in  the  rules,  are  of  the  most  com- 
plete character,  and  every  precaution  that  ingenuity  could  suggest  was  provided  to 
secure  absolute  accuracy- and  trustworthiness. 

In  brief,  the  test  represents  an  unusual  combination  of  the  best  practical  skill  and 
the  best  available  scientific  methods,  under  conditions  such  that  the  results  are  put 
beyond  reasonable  doubt  as  to  accuracy. 

This  has  not  been  attained  without  extraordinary  expenditures.  While  no  com- 
plete statement  of  the  cost  of  the  test  can  now  be  made,  the  following  may  serve  to 
suggest  ita  magnitude : 

C08T  OF  THE  TEST. 

A.  To  the  Cattle  Association : 

1.  Selection  and  transporting  cows [ 

2.  Salaries  and  wages i  ^8,000 

3.  Cows  killed J 

B.  To  the  Exposition : 

1.  Stables  and  dairy  buildings 

2.  Feed , 

3.  Salaries 

a.  Dairy  force 

h.  Chemist 

c.  Clerks 

d.  Superintendent  of  feed 

€.  Labor 

C.  To  the  stations: 

1.  Expense  of  committee 1      «  qqq 

2.  Time  of  committee J 

121,000 


67,000 
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There  has  been,  as  yet,  neither  time  nor  opportunity  for  careful  study  and  die- 
OQSsion  of  the  vast  amount  of  data  accumolated  iu  these  tests,  but  it  is  ah^ady 
apparent,  even  iu  the  most  cursory  scrutiny,  that  results  of  the  greatest  interest 
and  value  may  be  expected  from  systematic,  thorough,  and  impartial  study  of  Uie 
facts  now  on  the  records  in  the  books  of  the  committee. 

It  is  our  confident  belief  that  these  results  will  be  well  wortJi  all  the  exponditare 
necessary  to  secure  and  disseminate  them. 

The  report  of  your  representatives  upon  the  committee  would  be  incomplete  with- 
out mention  of  the  very  pleasant  and  gratifying  relations  which  have  existed  through- 
out the  test  with  the  chief  of  the  department  of  agriculture  and  with  the  repre- 
sentatives of  the  several  breeders'  associations. 

By  his  unfailing  courtesy  and  unreserved  support,  his  prompt  compliance  with 
every  reasonable  request,  and  his  unstinted  recognition  of  the  efforts  of  your  repre- 
sentatives to  faithfully  perform  the  duties  assigned  tlieni,  Chief  Buchanan  has  placed 
us  under  obligations  to  him  which  it  is  a  pleasure  as  well  as  a  duty  to  recognize. 

Onr  associates  in  the  committee,  too,  have  met  us  in  the  most  frieudly  manner,  and 
the  whole  committee  has  worked  harmoniously  together  throughout  to  secure  what 
all  had  at  heart,  an  absolutely  fair,  accurate,  and  unprejudiced  test. 

Mr.  Athbrton.  While  Prof.  Scovell  was  reading  it  occurred  to  me 
that  this  was  a  fitting  time  to  express  to  this  committee  our  apprecia 
tion  of  their  work,  and  I  have  hastily  prepared  a  resolution  which  I 
will  read  and  ask  that  it  be  referred  to  the  proper  committee: 

Eeaolvedf  That  the  thanks  of  this  Association  be,  and  hereby  are,  conveyed  to  the 
committee  on  dairy  tests  at  the  Columbian  Exposition  for  the  thoroughness,  fidelity, 
and  skill  with  which  thoy  have  discharged  the  very  important  but  burdensome  duty 
intrusted  to  them,  a  public  service  which  reflects  the  highest  creclit  upon  the  indi- 
vidual members  of  the  committee  and  upon  the  Assoc i.ntion  of  American  Agricul- 
tural Colleges  and  Experiment  Stations,  which  they  have  so  ably  represented. 

Mr.  Alvord.  I  take  pleasure  in  announcing  that  the  executive  com- 
mittee pass  at  once  upon  this  resolution  and  unanimously  report  it 
favorably  for  action. 

The  resolution  was  adopted. 

Mr.  Alvord.  I  have  a  few  additional  resolutions  to  submit  from  the 
executive  committee  bearing  upon  the  same  subject.  The  committee 
submits  the  following,  with  the  recommendation  that  they  be  now 
adopted : 

Resolved,  That  the  standing  committees  of  the  Association  on  the  collective  college 
exhibit,  the  collective  station  exhibit,  and  the  dairy  tost  at  the  Exposition  be  coo- 
tinued,  with  authority  to  file  final  reports  with  the  executive  committee  as  a  part 
of  the  proceedings  of  the  Association  for  this  year. 

Resolvedy  That  the  Office  of  Experiment  Stations  of  the  Department  of  Agriculture 
be  requested  to  make  a  report  of  its  exhibit  to  accompauy  the  corresponding  reports 
of  the  Association  committees. 

On  motion  the  resolutions  were  adopted. 

Mr.  Dabney.  I  rise  to  call  attention  to  some  points  and  to  ask  for 
information.  Is  it  possible  to  publish  the  ledger  sheets  of  the  dairy 
test  record — is  that  contemplated!  Then  again  I  wish  to  ask  what 
rights  or  interest  have  we  in  these  records! 

Mr.  Myers.  Is  it  not  the  expectation  that  this  report  will  be  pub- 
lished as  a  part  of  these  proceedings  ?    It  was  certainly  done  by  station 
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workers  and  reported  here.  Why  not  print  it  as  a  part  of  the  proceed- 
ings? 

The  President.  I  think  that  if  you  will  leave  this  matter  in  the  bands 
of  the  committee  they  will  not  allow  the  reconls  to  be  lost  nor  allow  the 
stutions'  interest  to  be  lost  sight  of.  The  matter  is  somewhat  compli- 
cated. Though  the  stations  have  put  in  a  few  thousands,  the  Exposi- 
tion authorities  have  put  in  ten  to  our  one. 

I  will  now  announce,  as  a  committee  to  nominate  officers  for  the  ensu- 
ingyear,  Messrs.  Atherton,  Dabney,  Koons,  Thome,  Gulley,  Oavitt,  and 
Hays. 

Mr.  Atherton.  May  1  ask  if  the  committee  have  leave  to  retire! 

The  President.  Yes,  sir. 

Mr.  True.  As  chairman  of  the  committee  appointed  to  draft  suitable 
expression  of  our  appreciation  of  the  foreign  educational  exhibits,  1  sub- 
mit the  following  resolutions: 

Iit$olcedf  That  this  Association  greatly  appreciates  the  value  of  the  exhibit  of  the 
Rothamsted  Kxperiraeut  Station  made  by  the  Lawes  Agricultural  Trust  at  the 
World's  Columbian  Exposition,  and  it  seems  fitting  that  some  oflQcial  expression  of 
appreciation  of  this  exhibit  should  be  made  by  the  authorities  in  charge  of  the 
Exposition. 

Rewlredf  That  copies  of  these  resolutions  be  sent  to  the  proper  authorities  of  the 
Exposition  and  to  the  commissioner  iu  charge  of  the  exhibit  of  the  Rothamsted 
Experiment  Station. 

A.  C.  Truk, 

J.  H.  WAsiinuirx, 

J.  A.  Mykus, 

Commitlce, 
Resolredf  That  this  Association  greatly  appreciates  the  value  of  the  exhibit  of  ag;i- 
CQltural  schools  and  ex]>eriment  stations  ma4le  by  the  Government  of  France  at  the 
World's  Columbian  Exposition,  and  it  seems  fitting  that  some  othcial  expression  of 
appreciation  of  this  exhibit  should  be  maile  by  the  authorities  in  charge  of  the 
Exposition. 

Besolred,  That  copies  of  these  resolutions  be  sent  to  the  proper  authorities  of  the 
Exposition  and  to  the  commissioner  in  charge  of  the  French  exhibit. 

A.  C.  True, 

J.  H.  WASiiniTRN, 

J.   A.    MVKRS, 

Com  mil  tee. 

The  resolutions  were  adopted. 

Mr.  Scott.  If  in  order  to  submit  a  report  from  the  Section  on  College 
Work  I  should  like  to  bring  the  following  resolution  before  tlie  Asso- 
ciation. 

The  Section  on  College  Work  recommend  the  a<loption  of  the  report 
of  its  chairman  on  '*  The  Instruction  in  Military  Science  and  its  Needs," 
and  submits  the  following  resolutions  for  the  consideration  of  the  Asso- 
ciation : 

Re9olted,  That  this  Association  heartily  approves  of  the  recommendation  of  the 
In8pect<)r  General  of  the  Army  in  his  report  for  1892,  that  such  legislation  be  ha<l  as 
will  enable  the  Secretary  of  War  to  supply  the  military  departments  of  the  land- 
grant  colleges  with  the  necessary  uniforms  and  camp  and  garrison  equipage;  and 
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Bewlredf  That  the  executive  committee  is  instracted  to  confer  with  the  proper 
authorities  on  this  subject  and  take  such  other  action  as  may  he  found  necessary  to 
secure  the  favorable  consideration  of  this  recommendation. 

On  rootiou  of  Mr.  Bonduraut  the  resolutions  were  adopted. 

Eecess  was  tben  taken  for  twenty-five  minutes. 

Mr.  Alvord,  on  the  convention  being  called  to  order,  presented  tbe 
following  resolutions  from  the  executive  committee,  with  recommenda- 
tions for  their  adoption : 

Resolved,  That  the  new  executive  committee  he  instructed  to  inform  by  cireuUr 
all  the  colleges  interested,  of  the  terms  upon  which  the  bust  of  Hon.  Justin  S.  Morrill 
can  he  obtained. 

On  motion  the  resolution  was  adopted. 

Eesohedf  That  the  dues  of  institutions  eligible  to  membership  in  the  Association 
for  the  ensuing  year  he  fixed  at  $15. 

Adopted. 

Ilesolved,  That  the  executive  committee  be  charged  with  editing  and  publishing 
the  proceedings  of  this  convention,  in  cooperation  with  the  U.  S.  Department  of 
Agriculture. 

Adopted. 

Resolved,  That  the  unfinished  business  of  the  Association  be  referred  to  the  execu- 
tive committee  for  action  at  its  discretion. 

Adopted. 

Concerning  the  resolution  of  Mr.  Kellogg,  regarding  tbe  distribution 
of  seeds  and  plants,  tbe  committee  reports  tliat  tbe  proposed  action  is 
inexpedient  at  tbe  present  time  and  recommends  that  it  be  laid  on  the 
table.    Action  approved. 

Concerning  the  resolution,  introduced  by  Mr.  Cavitt,  regarding  action 
to  be  taken  by  the  Association  on  tbe  proposed  legislation  repeabng  all 
permanent  appropriations  (which  will  include  the  Morrill  Act  of  1890), 
tbe  committee  regards  tbe  matter  as  of  tbe  highest  importance,  but  it 
is  believed  inexpedient  to  take  definite  action  at  present,  and  therefore 
reeommends  that  (bis  preamble  and  resolution  be  referred  to  the  new 
executive  committee. 

Mr.  Cavitt.  Does  that  mean  that  it  will  be  postponed  untO  next 
year's  meeting! 

The  President.  It  is  in  their  bands  for  action  at  any  time.  The 
executive  committee  represents  tbe  Association  ad  iyiterim. 

Keports  from  sections  on  nominations  of  officers  are  now  in  order. 
First,  tbe  report  of  tbe  Section  on  Agriculture  and  Chemistry. 

Mr.  Frear.  We  report  tbe  following  nominations:  Messrs.  Henry, 
chairman;  Brooks,  vice-chairman;  and  Voorbees,  secretary. 

Nominations  confirmed. 

Mr.  Stock HRiDGE.  Tbe  Section  on  College  Work  reports  tbe  follow- 
ing nominations:  Messrs.  Faircbild,  chairman;  Harris,  vice-chairman; 
and  Stockbridge,  secretary. 

Nominations  confirmed. 
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Mr.  Lazenby.  In  absence  of  the  secretary  I  report  for  the  Section 
on  Botany  and  Horticulture  nominations  of  the  following  as  officers  for 
the  ensuing  year:  Messrs.  GoflP,  president;  Taft,  vice  president;  and 
Painiuel,  secretary. 

Nominations  confirmed. 

Mr.  COMSTOCK.  For  the  Section  on  Entomology  I  report  the  follow- 
ing: Messrs.  Osborn,  president,  and  C.  M.  Weed,  secretary. 

Nominations  confirmed. 

Mr.  Hall.  For  the  Section  on  Mechanic  Arts,  I  report  for  chairman, 
Mr.  Washburn,  and  for  secretary,  Mr.  Anderson. 

Nominations  confirmed. 

Mr.  Harris.  As  chairman  of  the  auditing  committee,  1  respectfully 
report  that  the  committee  have  examined  the  accounts  of  the  treasurer 
and  have  found  them  correct,  with  proper  vouchers  for  every  item  of 
expenditure. 

Report  accepted. 

Mr.  Lazenby.  I  wish  to  say  that  I  am  authorized  by  the  trustees  and 
tnculty  of  tlie  Ohio  State  University  to  invite  this  Association  to  meet 
at  Columbus,  Ohio,  at  its  next  session. 

Keferred  to  the  executive  committee. 

On  motion  of  Mr.  Myers,  it  was  decided  to  attend  the  Exposition  the 
day  following  and  to  meet  at  the  exhibit  of  the  Office  of  Experiment 
Stations  in  the  Agricultural  Building. 

On  behalf  of  the  officers  of  Cornell  University,  Mr.  Roberts  extended 
an  invitation  to  the  Association  to  hold  its  next  meeting  at  Ithaca,  N.  Y. 

Mr.  Thobne.  I  have  asked  permission  of  the  executive  committee  to 
occupy  a  little  of  your  time.  I  have  a  short  paper  which  I  wish  to 
present. 

How  Can  We  Increase  the  Attendance  of  Station  Officers  at  Our  Annual 

Conventions  f 

The  Association  of  American  Agriealtnral  CoHcges  and  Experiment  Stations  was 
called  into  being  by  the  necessity  which  those  charged  with  the  organization  of  agri- 
cnltural  investigation  in  America,  nnder  the  so-called  Hatch  Act,  felt  for  conference 
with  each  other,  in  order  that  this  new  work  might  be  established  with  the  fewest 
possible  mistakes;  and  in  the  fiist  year  of  our  work  there  was  no  topic  which  more 
urgently  demanded  our  time  and  thought  than  those  relating  to  general  administra- 
tion. Bnt  it  is  now  nearly  six  years  since  the  Hatch  Act  went  into  effect,  and  this 
is  the  seventh  general  convention  of  our  Association.  Most  of  our  stations  have 
pus8cd  through  the  experimental  stage  in  their  organization,  and  have  found  and  set- 
tled into  such  lines  of  work  as  seem  best  suited  to  their  various  conditions  and  envi- 
ronment, lliere  will,  of  course,  always  be  some  questions  of  general  policy  calling 
for  discussion,  but  I  apprehend  that  in  the  future  such  questions  will  be  few  as  com- 
pared with  those  which  relate  more  closely  to  the  details  of  scientific  investigation. 
In  other  words,  and  to  come  squarely  to  the  point,  I  think  the  time  has  come  when 
the  attendance  of  those  members  of  the  stations'  staffs  who  are  most  directly  con- 
cerned in  tlie  work  of  investiji^ation  should  be  looked  upon  as  even  more  desirable 
than  that  of  the  directors  themselves;  and  I  would  say  the  same  with  reference  to 
those  who  are  charged  with  the  work  of  instruction  in  the  colleges.    The  colleK« 
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presidents  have  done  amostnsefnl  work,  and  one  which  no  one  else  coald  have  done  in 
the  organization  of  this  Association,  but  the  time  has  now  come  when  the  rery  life 
of  the  Association  demands  that  they  should  earnestly  plan  for  participation  in  its 
work  by  sach  members  of  their  faculties  as  are  engaged  in  the  varions  departmsutji 
of  research  and  iustmction  which  come  within  the  scope  of  our  Association's  wprk. 

I  think  I  need  not  stop  to  argue  this  point.  The  Association  itself,  by  practiealljr 
unanimoQS  action,  has  decided  to  enlarge  its  work,  fh>m  the  mere  a^nstment  of 
relations  between  college  and  station  and  the  cooperative  action  of  all  in  matters  of 
general  policy,  into  a  tield  which  covers  the  entire  work  of  the  American  college  of 
agriculture  and  the  mechanic  arts  and  tha  agricultural  experiment  station,  ^  field  u 
broad  as  the  universe. 

Having  set  this  high  ideal  before  us — and  wisely,  I  believe— how  shall  we  proceed 
in  order  to  attain  the  largest  possible  measure  of  success  f  One  or  two  of  our  shoit- 
eomings  I  shall  try  to  indicate,  and  in  doing  so,  I  wish  it  to  be  distinctly  understood 
that  I  am  making  no  personal  criticisms.  I  believe  that  every  man  who  has  been 
charged  with  responsibility  in  the  conduct  of  this  Association  has  had  its  interests 
at  heart,  and  that  any  falling  short  of  the  best  possible  attainment  should  be  charged 
to  the  overload  of  other  duties  which  too  many  of  us  are  forced  to  carry,  and  not 
to  any  intentional  neglect.  The  fact  is,  that  thus  far  our  annnal  conventions  have 
st«*adily  increased  in  interest  and  value,  and  it  is  only  because  I  see  in  some  quarters 
indications  of  a  lack  of  appreciation  on  the  part  of  some  of  those  who  should  be 
most  benefited  by  the  opportunities  which  these  meetings  offer  that  I  venture  to 
make  any  suggestions.  For  instance,  it  is  not  encouraging  to  look  over  the  report 
of  our  meeting  at  New  Orleans  and  observe  that  horticulture  had  but  four  repre- 
sentatives ai  that  convention,  and  entomology  but  two,  yet  these  are  two  of  the  most 
important  departments  of  station  work. 

One  of  the  chief  causes  of  this  lack  of  appreciation  has  been  the  lack  of  prepara- 
tion for  the  conyention.  When  the  various  sections  were  first  organized  it  was 
expected  that  sectional  programs  would  be  prepared  and  distributed  in  advance  of 
the  convention,  but  the  instances  in  which  this  expectation  has  been  realized  have 
been  too  few  to  enumerate.  Now,  it  is  utterly  useless  to  expect  that  a  man  whose 
work  is  confined  to  a  single  specialty  will  spend  ft'om  $30  to  $50  a  year  out  of  the  too 
meager  salaries  which  most  of  our  station  workers  receive  for  the  purpose  of  attend- 
ing a  meeting  where  no  provision  has  been  made  for  consideration  of  the  problems 
in  which  he  is  most  interested.  Our  sections  in  agriculture  and  chemistry  have 
always  had  a  fair  attendance,  and  the  reason  is  obvious.  Most  station  directors  are 
either  agriculturists  of  chemists;  but  it  is  evident  that  there  must  be  a  decided 
change  if  our  conventions  are  to  become  a  general  rendezvous  for  all  workers  in 
scientific  investigation  in  agriculture. 

Another  cause  of  apathy  on  the  part  of  those  who  are  neither  station  diiiectors 
nor  college  presidents  is  to  be  found  in  the  practice  of  sending  delegates  to  our  cou- 
veutions  at  the  expense  of  the  colleges  and  stations.  While  we  were  passing  through 
the  organizing  stage  of  our  work  it  was  perfectly  legitimate  that  the  various  insti- 
tntions  represented  should  pay  the  expenses  of  their  delegates,  but  we  are  past  that 
period  now.  The  American  agricultural  exporimtint  station  is  on  its  feet  and  is  a 
power  in  the  laud,  and  the  qnestiou  whether  it  shall  retain  this  x>osition  lies  with 
the  men  who  are  doing  its  work ;  but  the  man  who  has  not  ambition  enough  to  impel 
liim  to  spend  a  few  dollars  yearly  for  such  opportunities  of  improvement  as  the  con- 
ventions of  this  Association  should  offer  is  not  worthy  of  a  place  in  the  work  and 
will  not  long  be  permitted  to  retain  such  a  place. 

But  station  workers  are  like  the  rest  of  humanity,  and  those  who  are  not  so  fortu- 
nate as  to  have  their  expenses  paid  to  our  conventions  naturally  feel  that  it  is  an 
injustice  that  this  favor  should  be  shown  exclusively  to  those  who  are  already  receiv- 
ing larger  salaries  than  they,  and  as  a  consequence  they  stay  at  home  or  organize 
themselves  into  independent  societies  or  join  some  section  of  the  already  overloaded 
Ajuerican  Association  for  the  Advancement  of  Science. 
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I  observe,  for  instance,  that  at  the  recent  Madison  conyention  of  this  general  asso- 
ciation there  wore  well-attended  sections  in  botany  and  entomology ;  yet  the  work 
in  these  sectionn  was  chiefly  done  by  experiment  station  men,  that  in  entomology 
being  almost  altogether  economic  and  that  in  botany  chiefly  so.  But  this  is  work  that 
should  first  appeac  in  the  proceedings  of  our  Association,  and  will  do  so  if  wc  use 
the  proper  measure  to  bring  it  to  as.  The  idea  should  be  inculcated  that  the  upbuild- 
ing of  this  Association  is  something  more  than  a  privilege  on  the  part  of  station 
workers,  and  if  it  comes  a  little  awkward  on  the  part  of  us  directors  and  presidents 
to  insist  that  our  associates  shall  pat  thoir  hands  in  their  i)ockets  to  develop  the  sci- 
entific work  of  the  Association,  while  we  are  having  a  good  time  together  without 
expense  to  ourselves,  I  think  we  should  at  least  be  willing  to  divide  with  them. 
Thus  far  oar  work  has  had  very  smooth  sailing  at  Washington,  but  when  Congress 
comes  face  to  face  with  a  deficit  in  the  National  revenues  instead  of  an  unmanage- 
able surplus  we  may  expect  a  close  scrutiny  of  experiment  station  work.  When 
the  work  was  being  organized  we  could  only  offer  promises,  and  our  promises  were 
accepted,  but  when  the  next  crisis  comes  promises  will  be  of  no  avail.  Results  will 
be  demanded  then,  and  we  shall  need  to  be  ready  to  put  forward  these  results  in  the 
most  concrete  form. 

Now,  if  I  were  sure  that  we  were  ready  for  them,  I  would  ask  this  convention  to 
adopt  three  resolutions,  the  first  of  which  would  be  a  suggestion  as  to  the  expedi- 
ency of  making  a  more  general  distribution,  or  none  at  all,  in  the  payment  of  the 
expenses  of  station  and  college  officers  as  delegates  to  our  conventions  j  butas  I  realize 
that  this  might  seem  like  a  hardship  in  the  case  of  the  stations  most  remote  from  the 
place  of  meeting  I  merely  drop  the  suggestion  and  pass  to  the  next,  for  which  I  ask 
the  usual  reference  and  flnal  consideration  of  the  convention : 

Rf»olvedy  That  the  chairman  -and  secretary  of  each  section  of  the  Association  are 
constituted  a  committee  on  program  for  that  section,  and  that  it  is  made  their 
dnty  to  prepare  and  submit  to  the  chairman  of  the  executive  committt^e,  within 
twenty  days  after  publication  of  the  call  for  the  next  annual  convention  of  the 
Association,  a  program  for  the  work  of  their  section  in  that  convention,  said  pro- 
grams to  include  not  less  than  six  papers  each. 

ReMolvedf  That  it  is  the  sense  of  this  convention  that  all  scientific  workers  who 
arc  supported  wholly  or  chiefly  from  funds  appropriated  by  the  National  Congress 
for  tlie  encouragement  of  scientific  instruction  and  investigation  in  agriculture, 
under  the  acts  known  as  the  Mornll  and  Hatch  acts,  should  look  upon  it  as  a  duty 
to  so  use  the  results  of  their  investigations  that  due  credit  may  unmistakably  accrue 
to  the  American  agricultural  experiment  stations,  separately  or  collectively. 

In  other  words,  I  mean  by  this  last  resolution  that  we  should  say,  and  I  think  we 
shonld  say  it  emphatically,  that  in  the  proceedings  of  this  Association  is  the  proper 
place  lor  the  first  publication  in  full  of  such  papers  as  appropriately  appear  in  the 
proceedings  of  scientific  societies,  when  such  papers  are  the  results  of  work  paid  for 
out  of  these  National  fUnds. 

Let  me  illustrate  a  little:  I  employ  a  man  to  work  my  farm  and  pay  him  a  stated 
salary  by  the  year.  He  plants  and  cultivates  and  harvests  my  crops,  but  has  ho  auy 
right  to  sell  or  even  give  away  any  portion  of  these  crops!  or  has  he  any  right  to 
go  across  the  road  and  work  a  day  occasionally  for  my  neighbor  without  accoiiiitiug 
to  me  for  tiie  time?  I  am  employed  to  edit  a  newsp<aper,  with  the  understanding  that 
I  am  to  give  my  entii'e  ability  to  that  work;  have  I  any  right,  while  so  employed,  to 
use  the  information  and  experience  which  I  acquire  in  that  worli  in  conducting  a 
newspaper  across  the  street!  Yet  I  have  known  station  workers  to  do  what  would 
be  the  exact  equivalent  of  what  I  have  described.  It  will  not  do  to  say  that  this 
work  is  all  for  the  public  anyhow  and  it  does  not  matter  how  it  gets  to  them.  It 
does  matter,  for  the  continuance  of  the  work  depends  upon  the  people  understand- 
ing definitely  what  they  are  getting  for  the  money  they  are  putting  into  it. 
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Mr.  Atiieuton.  I  suggest  that  we  adopt  tlio  two  resolutions  pre- 
sented.   I  would  like  to  ask  for  a  report  from  the  executive  committee. 

Mr.  Alvoed.  The  committee  reports  the  resolutions  back  without 
recommendation. 

Mr.  Frear.  Does  the  last  clause  of  the  resolution  mean  that  no  results 
of  scientific  work  of  station  men  shall  appear  before  appearing  in  a 
station  publication  ? 

Mr.  TuoRNE.  No;  but  that  credit  shall  unmistakably  be  given  to  the 
station. 

After  some  discussion  the  resolutions  were  adopted. 

Mr.  Harris  offered  a  resolution  inviting  such  inspection  of  tJ)e  work 
of  the  stationsas  might  be  deemed  proper,  which,  after  some  discnssion, 
was  adopted  in  the  following  form  and  as  an  instruction  to  the  new 
executive  committee : 

Resolved,  As  the  sense  of  this  convention  that  this  Association  would  welcome,  on 
the  part  of  the  United  States  aatbortties^  such  inspection  of  expenditures  by  the 
several  stations  established  under  the  act  of  1887  as  may  be  deemed  proper  by  the 
General  Government. 

Mr.  Atherton.  If  in  order,  I  would  like  to  submit  the  report  of  tbe 
nominating  committee.  I  am  directed  by  the  committee  to  present  the 
following  nominations  for  officers  of  the  Association  for  the  ensuing 
year: 

President,  8.  D.  Lee,  of  Mississippi. 

Vice  presidents,  G.  E.  Morrow,  of  Illinois;  J.  8.  Newman,  of  Soath 
Carolina;  H.  Hadley,  of  New  Mexico;  J.  H.  CanGeld,  of  Nebraska; 
and  William  Frear,  of  Pennsylvania. 

Secretary  and  treasurer,  M.  A.  Scovell,  of  Kentucky. 

Bibliographer,  8.  W.  JohnsoR,  of  Connecticut. 

Executive  committee,  H.  E.  Alvord,  of  the  District  of  Columbia; 
H.  C.  White,  of  Georgia;  A.  W.  Harris,  of  Maine;  H.  H.  GoodeII,of 
Massachusetts. 

The  nominations  were  accepted  and  the  persons  named  were  duly 
elected  and  declared  the  officers  of  the  Association  for  the  ensuing 
year. 

The  following  resolution  in  regard  to  annual  meetings  was  presented 
by  Mr.  Kose,  of  Texas : 

Resolred,  That  the  executive  committee  he  instracted  to  consider  the  advisability 
of  holding  our  annual  meetings  during  the  month  of  Jane,  July,  or  August. 

Mr.  Cavitt  oftered  the  following  resolution  in  regard  to  the  name  of 
the  Association: 

Besolredf  That  the  name  of  this  Association  shall  be  so  changed  as  to  hereafter 
read  as  follows:  **  American  Association  of  Agricultural  and  Mechanical  Colleger 
and  Experiment  Stations." 

The  resolutions  were  referred  to  the  new  executive  committee. 
Mr.  Atherton  extended  an  invitation  to  the  Association  to  hold  its 
next  meeting  at  the  Pennsylvania  State  College. 
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The  President.  There  will  be  a  session  of  the  convention  this  after' 
noon  at  2  o'clock,  to  be  held  in  conjunction  with  that  of  the  Congress 
on  Agricultural  Education  and  Experiment.  At  the  session  this  even- 
ing at  7  o'clock  papers  will  be  presented  by  the  Section  on  Mechanic 
Arts. 

On  motion  of  Mr.  Bondurant,  the  convention  adjourned  at  1 :20  p.  m, 

Wednesday,  October  18, 1894,  Evening  Session. 

The  follow^ing  papers  were  presented  by  the  Section  on  Mechanic 
Arts; 

Shopwork   Instruction  at  the  Iowa  Btatk  Collkgk  of  Agriculture  and 
Mechanic  Art8,  Ame;^,  Iowa. 

By  G.  W.  BI88KLL,  of  Iowa. 

The  foUowing  is  presented,  not  as  embodying  new  ideas,  but  as  descriptive  of  old 
ideas  pot  into  practice,  and  with  the  hope  of  provoking  discussion  by  others  who 
have  to  do  with  shopwork  instruction  in  the  land-grant  colleges. 

The  shopwork  instruction  is  composed  of  sixteen  weeks  of  carpentry  and  wood- 
turning,  sixteen  weeks  of  blacksmith  ing,  sixteen  weeks  of  pattern-making,  covering 
the  first  year  and  ono  half  of  the  second  year  of  the  course,  and  sixty -four  weeks  of 
machine-shop  practice,  with  which  is  incorporated  some  work  in  the  foundry.  A 
week's  work  in  every  case  consists  of  eight  hours,  usually  in  two  shifts  of  four  honrs 
each. 

For  the  instruction  of  the  various  classes  a  machinist,  a  blacksmith,  and  a  car- 
penter are  employed.    These  men  are  skilled  mechanics. 

The  time  of  the  instructors  required  for  the  work  of  instruction  to  6chedule<l 
clsAses  is  about  three  and  one  balf  days  per  week.  The  shops  are  open  and  the  ma- 
chinery running  eight  hours  per  day  for  the  six  week  days.  The  instructors,  when 
not  employed  as  above  indicated,  devote  their  time  to  the  maintenance  and  making 
of  tools  and  to  the  commercial  work  of  the  shops.  The  latter  is  sufficient  of  itself 
to  keep  them  employed  and  for  a  good  share  of  the  time  additional  mechanics  are 
employed  to  do  commercial  work. 

Students  are  assigned  to  work  at  stated  hours  in  sections  or  classes  of  convenient 
size  and  are  expected  to  be  punctual  in  attendance  as  per  schedule.  Each  student 
is  given  credit  daily  on  the  class  book  for  time  spent  at  work  and  is  required  to  put 
in  the  specified  number  of  honrs  in  each  shop.  Time  lost  by  absence  for  good  cause 
can  be  made  np  as  the  student  may  arrange  with  the  instructor. 

The  student  pays  for  the  material  used  in  shop  instruction  which  does  not  revert 
to  the  shop.  For  this  purpose  he  deposits  the  sum  of  $5  per  term  with  the  college 
treasurer,  and  an  account  is  kept  of  charges  made  ngaiust  the  deposit.  These  charges 
include  individual  material,  breakage,  fuel  for  the  shop  engine,  waste,  oil,  etc.,  and 
small  tools  lost  or  otherwise  unaccounted  for.  The  amount  named  has  been  found 
to  more  than  cover  all  expenses  justly  chargeable  to  students.  The  balance  is 
refunded. 

We  have  no  difficulty  in  maintaining  order  in  the  shops.  The  incentive  to  the 
nnwilling  student  is  the  time  book,  the  instructor  having  the  right  to  dock  those 
guilty  of  disorder,  '' soldiering, ''  or  leaving  their  tools  or  benches  without  cleaning 
the  same. 

The  work  done  by  the  students  in  the  shops  is  of  two  classes^-exercises  and  Job 
work.  If  the  student  were  required  to  do  all  the  exercises  included  in  the  scheme 
pf  the  course  they  would  serve  to  keep  li^im  employed  for  more  than  two  years  of  hi9 
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■bop  course.  The  plan  is,  however,  to  shorten  this  time  by  omitting  many  of  the 
exercises  and  to  assign  others  taken  from  the  commercial  work  which  is  in  band  at 
the  time.  In  general,  the  beginners  spend  one  term  upon  exercises.  In  the  succeed- 
ing terms  the  exercises  become  less  and  less  the  rule,  and  are  entirely  abandoned  in 
the  junior  and  senior  years.  The  job  work  forms  the  most  interesting  and  valaable 
feature  of  the  shopwork  for  the  advanced  studeuts.  It  consists  of  selected  work 
frt>m  the  commercial  work  done  in  the  shops^  and  comprises  the  construction  of  experi- 
mental apparatus  for  the  several  departments  of  the  college,  the  repair  and  con- 
Btruction  of  tools,  apparatus  for  the  shops  of  our  own  department,  aud  work  done 
for  parties  having  no  connection  with  the  college.  A  large  proportion  of  the  last 
class  comes  from  a  suburban  steam  railway  connecting  the  college  with  the  town 
of  Ames.  This  work  is  a  source  of  revenue  to  the  department.  In  assigning  job 
work  to  the  students  the  judgment  of  the  instructor  is  an  important  factor.  To 
show  the  scope  of  this  feature  of  our  work  the  following  examples  are  given : 

A  4  and  2i  by  6  duplex  steam  pump  has  been  constructed  from  drawings  and  with 
castings  furnished  by  an  Eastern  maker.  A  6-horse-power  vertical  engine  is  now 
under  way.  A 10  and  5  by  12  steam  pump,  belonging  to  the  college  pumping  station, 
is  being  overhauled ;  this  includes  reboriug  the  water  cylinder  and  the  valve  seat. 
For  the  former,  owing  to  the  limited  swing  of  the  largest  lathe,  the  boring  will  be 
done  with  a  star  feed  boring  bar,  which  one  of  the  students  has  just  completed  for  the 
job.  Two  small  steam  engines  have  been  overhauled,  involving  such  operations  as 
reboriug  the  cylinders,  scraping  the  valves  and  seats,  putting  in  new  crank  pins, 
forging  and  iinishing  a  connecting  rod,  rebabbitting  the  boxes,  etc.  Two  special 
indicator  motions  for  the  ongiues  in  the  mechanical  laboratory.  A  large  amount  of 
apparatus  for  the  department  of  physics,  including  galvanometers,  a  hygrometer, 
ammeters,  linear  expansion  apparatus,  500  binding  posts,  the  students  making  the 
special  tools  for  the  same  to  lit  an  Almond  turret  head  used  on  one  of  the  lathes. 

A  more  extended  list  might  be  presented,  but  the  above  will  serve  the  present 
purpose.  It  will  be  seen  that  the  number  of  accessory  exercises  involved  in  the 
above,  such  as  the  making  of  special  reamers,  jigs,  etc.,  is  sufficient  to  fiU  up  many 
hours  of  the  required  time.  Useless  labor  and  superfluous  finish  are  not  encouraged. 
The  student  is  taught  to  economize  his  time.  The  reasons  for  every  step  are 
explained  whenever  such  explanation  is  needed. 

The  results  obtained  by  the  above-described  features  of  our  work,  as  measured  by 
the  general  interest  manifested  in  the  work  bv  the  students  whom  we  seek  thus  to 
benefit,  are  all-sufficient.  As  to  the  permanent  benefit  to  the  student  thus  placed  in 
an  atmosphere  of  business  and  competition,  the  writer  thinks  that  there  can  be  no 
question. 

The  words  of  Dr.  R.  H.  Thurston  (p.  761  ei  seq.,  vol.  vii.  Transactions  of  the  Ameri- 
can Society  of  Mechanical  Engineers)  bear  directly  on  this  point  and  are  here 
quoted : 

^'The  question  as  to  whether  the  shop  shall  be  a  business  establishment  as  well  as 
a  school,  or  simply  the  latter,  ia  a  very  interesting  one.  *  *  •  For  ihy  own  part, 
I  have  watched  the  progress  of  the  two  systems  very  carefully,  and  can  see  the 
advantages  claimed  for  ea<;h  very  clearly ;  but  I  see  no  reason  why  the  advantages  of 
both  plans  should  not  be  combined.  ^  *  •  There  can  be  no  question  that  to  teach 
the  use  of  tools  first  is  the  first  and  indisputable  duty  of  the  instructor,  aud  that-, 
the  use  of  the  tool  being  once  taught,  its  application  in  the  arts  is  no  less  his  second 
and  no  less  imperative  duty.  1  should  therefore  first  attempt  systematically  and 
thoroughly  to  teach  the  entering  pupil  the  use  of  the  tools  of  his  art.  This  can 
undoubtedly  best  be  done  by  a  series  of  graded  exercises.  *  *  *  The  progress 
which  can  be  made  by  the  skillful  application  of  this  system  of  exercises  is  astonish- 
ing to  one  who  has  not  seen  it  in  operation.  *"  *  *  As  a  means  of  attaining  skill 
in  the  use  of  tools  simply,  it  is  beyond  question  the  only  commendable  system.  A 
g;ood  knowledge  of  the  nature,  ^}>eci^l  chwact eristics,  and  uses  of  t}ie  topis  of  any 
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art  being  thus  taught,  the  next  step,  it  would  seem  evident,  must  be  the  acquire- 
ment of  some  useful  knowledge  of  the  proper  and  best  methods  of  application  of  this 
Bkill.  Tbis  can  be  obtained  by  an  extension  of  tbe  same  general  system  to  a  very 
eonsiderable  and  useful  extent,  and,  so  far  as  this  is  possible,  there  can  hardly  be 
any  question  that  this  is  the  best  course  to  take.  But  this  division  of  the  work  of 
instmction  demands  vastly  more  than  the  familiarizing  of  the  student  with  certain 
standard  and  stereotyped  methods  of  forming  parts  and  assembling  machines.  It 
demands  such  variety  of  work  as  will  give  tbe  young  man  some  idea  of  the  thousand 
difficulties  and  problems  arising  in  actual  practice  and  in  the  course  of  a  regular 
business.  Such  practice  and  instruction  can  not  well  be  given,  ordinarily,  by  delib- 
erately planned  exercises,  heyond  a  certain  and  somewhat  limited  extent,  and  the 
experiences  of  a  manufacturing  establishment  do,  I  think,  more  generally  confer 
upon  the  novice  that  kind  of  knowledge  and  readiness  in  adapting  himself  to  cir- 
cumstances. In  fact,  it  is  the  habit  of  promptly  meeting  emergencies  and  of  invent- 
ing and  of  perceiving  on  the  instant  just  what  is  needed  to  meet  unexpected  and 
exceptional  demands  upon  the  skill  and  intelligence  of  the  learner,  that  actual  shop 
life  and  practice  gives  which  constitutes  its  special  value  in  tbe  development  of  the 
yoimg  mechanic.  I  also  think  that  the  life  of  the  young  man  in  the  shop,  in  the  atmos- 
phere of  real  life  which  he  finds  there,  must  in  all  cases  prove  a  very  valuable  incen- 
tive to  industry,  and  a  good  spirit  of  work  and  thought.  Nothing  so  greatly  stimu- 
lates a  boy  as  to  be  able  to  feel  that  he  is  taking  part  in  a  man's  work,  and  doing 
something  which  will  have  a  real  and  immediate  practical  outcome.  It  has  always 
seemed  to  me  that  if  these  two  methods  can  be  combined,  either  by  synchronous  or 
by  successive  practice,  the  result  must  have  a  maximum  value.  «  *  «  j  ean  see 
a  possibility  of  the  two  being  made  to  work  together.  »  *  *  But  if  the  attempt 
is  made  to  e0ect  this  combination,  the  primary  object  must  be  instruction  and  not 
the  making  of  money.  »  •  «  i  should  in  every  case,  however,  insist  upon  the 
preliminary  training  by  systematic  performance  of  carefully  planned  exercises  to 
such  an  extent  that  the  student  should  have  acquired  a  good  knowledge  of  the  use  of 
tools  of  all  the  familiar  kinds  in  regular  use  in  the  principal  trades  which  underlie 
the  work  of  the  engineer." 

The  equipment  of  the  carpenter  shop  consists  of  14  wood  lathes,  16  benches,  sets 
of  small  toolB  for  20  students,  a  combination  buzz  saw,  jig  saw,  pony,  planer,  mold- 
ing machine,  and  mortiser;  2,400  square  feet  of  floor  space. 

The  equipment  of  the  blacksmith  shop  consists  of  8  forges,  anvils,  tongs,  fullers, 
flatters,  swages,  swage  block,  and  cone  block ;  400  square  feet  of  floor  space. 

The  equipment  of  the  foundry  consists  of  a  small  brass  furnace,  4  molders' 
benches,  and  small  tools  and  flasks  for  brass  molding  and  casting;  1,800  square 
feet  of  floor  space. 

The  equipment  of  the  machine  shop  consists  of  6  engine  lathes  A*om  10  to  20  inches 
swing  and  from  4  to  12  feet  length  of  bed,  2  speed  lathes,  2  emery  grinders,  25-inch 
back-geared. drill  press,  18-inch  plain  drill  press,  Brainerd  universal  milling  machine, 
Browne  &  Sharpe  No.  1  universal  grinding  machine,  24  by  24  inch  hy  6  feet  planer, 
pipe  tools  and  machines  up  to  4  inches,  a  good  assortment  of  small  tools  in  the  tool 
room,  and  vises  and  benches  for  20  students ;  2,800  square  feet  of  floor  space. 

There  are  at  present  about  80  students  of  all  classes  taking  shopwork. 

Technical  Education. 

By  C.  W.  Hall,  of  Minne&ota. 

Gentlemen  of  the  Section  op  Mechanic  Arts:  As  we  look  over  the  fleld  of 
technical  education  and  note  the  progress  that  has  been  made,  we  can  see  strong 
reasons  for  the  creation  of  the  Section  of  Mechanic  Arts  in  this  Association.  We  cer- 
tainly see  the  vast  amount  of  work  before  us  as  individual  educators  and  as  an  organ- 
ization ;  and  we  see  it  even  more  clearly  than  we  see  the  work  already  accomplished 
in  the  line  of  preparation  for  professiopal  pursuits.    Before  us  is  a  long  stretch  of 
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pessible  progress^  while  behind  lies  the  kaleidoscope  of  many  miDds  working  along 
difi'ereut  lines  to  reach  the  vantage  ground  of  present  things.  We  can  not  now  dis- 
cuss the  three  time  phases  of  the  subject ;  the  past  is  a  heterogeneous  mass  of  mingled 
efforts  nud  accomplishments  and  the  future  is  as  yet  scarcely  outlined  in  its  trend. 
Let  us  therefore  take  a  look  at  the  present,  weigh  some  things  within  our  reach  of 
an  educational  kind,  and  estimate,  so  far  as  we  are  able,  their  bearings  on  the  future 
of  this  Association. 

The  institution  of  this  section — Mechanic  Arts — was  a  significant  thing  for  the 
Association  to  do.  It  is  doubly  significant  for  having  been  instituted  in  a  Southern 
city  and  through  the  persuasive  efforts  of  a  Southern  college  president.*  ''Tools 
and  the  man/'  as  Carlyle  put  it,  is  to  be  henoefoith  the  epic  of  the  South;  we  all 
want  it  to  be  so,  and  from  every  quarter  we  will  take  up  the  cry. 

Technical  education,  as  we  use  the  word,  means  agricultural  education  as  well  as 
education  for  mechanical  pursuits,  such  as  railroad  building,  mining,  or  chemical 
manufactures.  Plainly,  the  development  of  education  along  this  line  spraug  from 
the  competition  of  men.  Large  numbers  occupied  in  any  line  prompt  many  to  attain 
excellence.  Unity  of  effort  along  a  definite  plan  of  work  is  secured  only  after  long 
and  too  often  discouraging  trial.  Such  has  been  the  history  of  agricultural  ednca- 
tion  in  America,  and  such  was  its  history  in  Germany,  France,  and  England. 

The  two  steps  that  competition  invariably  prompts  are:  (1)  Development  of  a 
broader  market  gpround  and  (2)  diminution  of  the  cost  of  production.  The  former 
has  been  secured  in  every  age  through  caravans  crossing  deserts,  ships  plowing 
unknown  seas,  and  military  conquests.  The  latter  is  attained  by  starving  workmen 
and  artisans  and  perfecting  methods  and  processes.  In  the  former  lie  those  incen- 
tives to  heroism  and  daring  which  make  manhood  noble  and  mark  with  sharp  defini- 
tion the  patience,  fortitude,  and  endurance  of  the  highest  types  of  human  plans  and 
achievements.  In  the  latter  step  there  is  a  constant  calling  into  play  of  high  ability 
and  inventive  genius  through  a  constant  consolidation  of  energy.  Here,  too,  lies 
the  mainspring  of  unrest  and  industrial  disease.  The  conditions  of  this  unrest  lie 
deep.  The  train  of  evils  and  calamities  befalling  society  is  sure  to  be  a  long  one 
before  the  end— a  perfect  adjustment  of  wants  to  possibilities — ^is  attained.  We  are 
not  to  be  discouraged ;  the  development  of  the  moral  sense  in  mankind  keeps  fall 
pace  with  the  advancement  of  the  knowledge  of  his  material  environment. 

We  can  not  here  en  tor  into  the  history  of  those  educational  institutions  where 
agriculture  and  the  mechanic  arts  have  been  taught.  While  a  beginning  had  been 
made  in  both  classes  of  schools  long  before  the  passage  of  the  Morrill  bill,  the  eiten- 
sion  of  aid  under  that  bill  to  the  several  States  was  a  wonderful  impulse  to  educa- 
tional activity.  Indeed,  let  me  right  here  emphasize  the  fact  that  interest  in  such 
education  had  already  taken  root  on  this  side  of  the  sea,  and  this  interest  was  the 
impulse  which  led  Senator  Morrill  and  others  to  work  all  the  years  from  Buchanan's 
administration  until  1862  to  secure  the  passage  of  this  beneficent  law.  This,  like 
all  other  successful  legislation,  was  built  upon  the  sound  sense  and  capacity  of  the 
people,  and  thun  we  see  a  reason  for  the  high  success  of  these  so-called  land-grant 
schools  and  all  others  of  related  character.  Their  work  appeals  to  the  strong  good 
sense  of  the  people  and  the  people  patronize  them;  legislatures  appropriate  State 
aid  for  their  maintenance  and  the  wealthy  contribute  generously  their  private  for- 
tunes to  endow  them.  The  schools  in  turn  are  adopting  the  advice  of  the  pedagogne 
of  two  hundred  years  ago;  they  are  accommodating  their  studies  to  the  present 
state  of  our  manners  and  are  studying  those  things  which  are  of  use  in  the  world 
rather  than  wasting  their  energies  in  the  vain  endeavor  to  conform  the  world  to  the 
order  of  their  studies.  President  Johnston,  of  Tulane  University,  told  us  a  year  ago 
that  the  object  of  a  university  is  to  open  the  door  of  the  mind;  to  throw  the  win- 

*  President  James  K.  Patterson,  of  the  State  College  of  Kentucky,  was  the  earnest 
mover  in  the  action. 
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dows  of  the  sool  wide  open  to  Teceive  all  the  inspiring  thoughts  of  the  time.  Look- 
\qK  into  nature  in  the  spirit  of  research  is  the  highest  object  of  a  liberal  training. 
To  reach  nature  we  must  use  the  niethodn  and  the  tools  of  our  every-day  work,  our, 
snses  sharpened  that  nothing  in  the  shape  of  a  fact  or  a  phenomenon  escape  use 
and  onr  hands  so  skillful  that  they  will  obey  the  desires  and  thoughts  of  our  minds 
even  before  the  command  of  the  will  be  given  them  to  follow. 

Having,  then,  that  scientific  spirit  which  is  now  permeating  the  intellectual  pro- 
cesses of  civilized  mankind;  having  founded  schools  which  are  characteristic  of  the 
tJDies;  and  resting  in  the  fact  that  the  character  of  the  English-speaking  race  is 
prone  to  consecutive  action,  that  sudden  revolutions  are  contrary  to  its  spirit — we 
then  have  all  the  necessary  conditions  for  a  vigorous  and  long-lived  system  of  educa- 
tion which,  in  all  lines,  shall  be  and  become  of  the  highest  practical  value  and  use- 
fnlness.  It  shall  make  engineers,  and  not  merely  workmen ;  generals  in  the  great 
army  of  the  employed,  and  not  merely  officers  of  the  line  and  the  rank  and  file.  A 
technical  education  means  much  more  to-day  than  in  1862.  Think  what  the  science 
of  agriculture  was  at  that  time;  societies  for  the  promotion  of  agriculture  had  been 
established  in  this  country  as  early  as  1784,  in  which  year  the  Agricultural  Society 
of  South  Carolina  was  organized,  and  Washington  had  urged  improvements  in  agri- 
cnltnre  upon  the  people,  as  was  shown  by  his  letters  to  Sir  John  Sinclair ;  yet  it  was 
not  until  the  eloquence  of  that  genius  in  chemistry,  Justus  Liebig,  applied  his 
science  to  the  development  of  better  farm  crops  and  more  perfect  domestic  animals 
and  Johnston  put  into  practice  as  well  as  into  print  the  results  of  many  experiments 
in  practical  farming,  that  any  widespread  interest  was  aroused.  So  late  as  1860  the 
lectures  and  experiments  of  these  men  constituted  the  best  there  was  to  the  science 
of  agriculture.  To  be  sure,  the  Rothamsted  experiments  had  been  begun  more  than 
twenty  years  before  Morrill's  labors  were  undertaken ;  in  Germany  Albrecht  had 
done  noble  work  and  some  local  results  had  been  secured  in  America.  He  who  asks 
why  it  is  that  man  is  so  late  as  the  nineteenth  century  in  acquiring  his  present 
civilization  has  food  for  reflection  in  the  fact  that  the  rise  of  civilization  and  the 
development  of  agricultural  technical  education  are  coincident. 

Again,  the  scientific  agriculture  of  the 'BO'S,  viewed  in  the  light  of  the  science  of 
agriculture  of  to-day,  was  extremely  crude.  Even  Liebig's  knowledge  of  the  chem- 
istry of  plant  and  animal  tissues  was  incomplete.  What  did  he  know  of  sugar 
manufacture  as  we  saw  it  one  year  ago  at  New  Orleans,  or  of  butter  and  cheese  mak- 
ing as  we  see  it  to-day  in  Jackson  Park,  Chicago,  or  of  methods  of  planting  and 
harvesting  crops  as  practiced  on  Minnesota  and  Dakota  farms,  or  of  the  preparation 
of  preserved,  foods  of  all  kinds?  To  anyone  interested  in  an  answer  to  the  foregoing 
questions,  I  would  point  out  the  difterence  between  Liebig's  works  on  agricultural 
chemistry  and  the  files  of  the  Experiment  Station  Record  for  the  past  four  or  five 
years;  and  I  might  mention  many  other  admirable  works  of  authority  and  refer- 
ence familiar  to  every  member  of  this  convention.  The  comparison  between  the 
Ws  and  to-day  is  still  stronger  when  we  turn  to  the  mechanic  arts.  Thave  no  hes- 
itation in  saying  that  the  conception  of  mechanic  arts  in  Senator  Morrill's  mind  was 
that  understood  by  us  in  the  term  manual  training  as  this  work  is  exemplified  in  the 
work  of  our  best  high  schools.  It  is  simply  that  training  of  the  hand  and  eye  to 
enable  the  workman  to  use  them  in  unison  and  secure  dexterity  in  the  prosecution 
of  the  ordinary  arts  of  every-day  life.  At  that  time  there  were  but  lew  schools  of 
high  grade  for  the  training  of  engineers.  Those  were  of  a  nature  to  convince  the 
Senator  that  the  people  of  the  •Ignited  States  needed  the  expenditure  of  the  funds 
which  his  bill  proposed  to  set  apart  for  educational  purposes.  And  what  was  the 
people  of  the  United  States  but  the  great  mass  of  wage-earners  like  the  Senator's 
constituency  in  Vermont,  and,  for  that  matter,  every  other  Congressional  constitu- 
ency in  New  England  f 

Therefore,  thirty  years  ago  the  term  mechanic  arts  meant  what  manual  training 
does  with  us  to-day.    Agriculture  meant  a  scientific  culture  of  the  farm,  a  careful 
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and  systenintir  ni:ii)ai;<*nicnt,  far  in  AdvaDce,  it  may  lie,  of  wliat  farmers  of  that  time 
understood  and  put  into  practice;  yet  it  did  not  coreprebend  the  mana^et'Ore  of 
suf^ar  as  that  business  is  carried  on  t-o-day^  uor  the  multiplication  of  the  chemical 
establishments  we  call  creameries  and  cheese  factories,  uor  the  perfected  method  of 
harvesting  our  cereal  crops. 

We  have  convened  for  the  purpose  of  conferring  together  abont  the  ways  and 
means  of  mechanic  arts  in  the  agricultural  colleges  of  America.  The  first  tbiog 
that  impresses  me  is  the  condensed  character  of  the  work  typified  by  this  Section  nf 
Mechanic  Arts  as  compared  with  that  by  any  other  section  in  the  Association.  Let 
me  illustrate  my  meaning: 

Two  oapitaHstSy  A  and  B,  have  each  a  half  million  dollars  to  invest  in  a  business. 
After  mature  deliberation  A  decides  to  become  a  farmer.  He  examines  localities  as 
to  soil,  water  supply,  markets,  and  climatic  conditions,  and  detenuines  upon  '^  diversi- 
fied agriculture''  as  giving  the  most  chances  for  success  and  the  least  ratio  of  failure. 
He  employs  a  general  manager  to  lay  out  his  fields,  locate  his  bam  and  sheds,  build 
the  houses  for  his  workmen,  and  takes  general  charge  of  the  business.  Leaving 
$150,000  in  the  bank  for  paying  the  wages  of  the  first  season  and  meeting  any  con- 
tingencies that  may  arise  in  the  way  of  crop  failures,  storms,  fires,  or  disease,  he 
finds  himself  the  possessor  of  7,000  acres  of  good  land  with  plain  strong  buildings 
and  a  fair  amount  of  machinery.  He  hires  a  chemist  to  analyze  his  soils,  determine 
upon  his  fertilizers,  examine  his  water  supply,  and  become  an  expert  assistant  in  all 
his  investigations.  Then  an  agricnlturist  is  found.  As  he  purposes  to  keep  stock, 
an  expert  in  breeds  and  methods  of  stock'-raising  is  secured;  a  superintendent  of  hid 
creameries  and  cheese  factories  is  next  called  into  his  employ;  then  a  horticultoriat 
is  brought  from  the  best  school  of  horticulture;  and  finally  a  gardener  is  brought 
who  is  recommended  for  his  experience  in  the  Government  grounds  and  greenhouses 
in  Washington.  All  the  rest  of  his  employes  are  common  men  of  st^dy,  honest  Amer- 
ican, Scotch,  Scandinavian,  and  German  stock.  Hehas,  then,  secured  seven  well  edu- 
cated, scientifically  trained  agricultural  college  men;  in  short,  one'for  each  1,000 acres 
of  his  farm.  He  proceeds  with  his  enterprise  and  discovers  that  he  has  made  so 
wise  a  choice  of  an  occupation  and^of  men  to  aid  him  in  it  that  three  out  of  his  five 
li)ie8  of  production  are  highly  sudcessful,  and  on  .the  whole  his  fortune  grows;  he 
soon  has  a  farm  of  several  thousand  more  acres  than  at  first  and  a  oorresponding 
number  of  experts  to  develop  his  opening  lines  of  agricultural  business. 

Now  let  us  follow  B,  who,  seeing  the  manifold  uses  of  iron  in  railroad  building, 
mining,  manufacturing,  and  building  of  every  sort,  decides  upgii  the  establishment 
of  a  factory  for  the  working  of  iron.  He  selects  a  location  and  buys  10  acres,  ample 
ground,  well  situated  for  his  plans,  erects  his  shops,  employs  his  workmen,  builds 
their  tenements,  secures  an  additional  acre  and  establishes  his  home.  Instead  of 
extending  his  operations  over  11  square  miles,  he  occupies  11  acres.  He  finds  compe- 
tition so  sha^  that  he  is  driven  to  employ  the  very  best  trained  talent,  and  his  roll 
of  experts,  engineers,  superintendents,  agent-s,  designers,  draftsman,  ^c,  is  a  score. 
The  development  of  his  business  soon  demands  more  capital,  and  he  protects  him- 
self against  increasing  competition  by  buying  an  iron  mine,  erecting  a  foundry, 
building  a  railroad,  taking  partners  into  the  business,  and  calling  in  another  score 
and  more  of  trained  men  to  look  after  the  various  details  of  his  flourishing  business. 

The  foregoing  illustration  serves  fairly,  as  it  seems  to  me,  to  represent  the  differ- 
enoe,  in  the  present  decade,  between  the  average  application  of  professional  knowl- 
edge to  agriculture  and  professional  technical  occupations.  We  see  in  sharp 
contrast  the  lines  of  the  agricultural  and  engineering  professional  schools.  Concen- 
trated masses  of  men  involve  the  shari>  competition  of  the  highest  grades  of  profes- 
sional business. 

Permit  me  to  say  a  word  regarding  the  great  mass  of  workmen  under  these  two 
capitalists,  A  and  B,  who  are  not  specialists,  who  expend  their  moscle  instead  of 
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their  brains  in  wage-earn injj.  The  former,  probably,  I  suspect^  from  th^  very  natnre 
of  his  occnpation.  is  not  skillful  iu  manipulation ;  souietimes  he  is  a  bnngler.  This  is 
natural  enough:  the  work  he  does,  from  its  very  nature,  does  not  require  much  skill 
or  care  or  exactness.  The  putting  of  seed  iuio  the  ground,  the  killing  of  weeds,  the 
harvesting,  all  demand  only  ordinary  treatment.  So  through  generations  engaged  in 
such  work  he  has  inherited  methods  and  habits.  He  relies  on  the  mechanics  for  his 
tools  and  all  repairs.  He  can  not  make  a  harvester,  nor  can  he  even  make  a  pitch- 
fork or  a  hoe.  Indeed,  it  is  not  every  farmer  who  can  select  a  hoe  constructed  accord- 
ing to  the  best  mechanical  principles. 

But  a  different  condition  of  things  is  soon  to  prevail.  The  sucoessfnl  farmer  of 
1900  must  be  differently  eq  nipped  from  his  grandfather  of  1850.  It  has  been  found  that 
a  business  to  be  successful  under  the  sharp  competition  of  to-day  must  be  conducted 
on  a  large  scale;  that  is,  a  vast  product  turned  out  with  a  small  proportion  of  high- 
priced  labor.  So,  too,  with  farming.  The  successful  farmer  must  possess  the  knowledge 
of  an  agriculturist  and  must  add  to  that  the  best  mechanical  capacity,  for  machines — 
plowing,  cultivating,  thrashing,  mowing— are  essentials  in  the  equipment  of  the 
modem  farm.  Large  crops  must  be  carefully  cared  for.  Thus  we  see  that  not  only 
nmst  technical  schools  be  built  up  and  developed  for  the  thorough  training  of  men 
to  become  engineers,  superintendents,  and  foremen,  but  manual  training  and 
mechanic  arts  must  be  developed  in  our  distinctively  agricultural  colleges.  Farmers 
must  be  mechanics.  The  more  mechanical  farmers  will  be  the  more  successful  ones 
other  attainments  being  equal. 

Too  often  farmers'  boys  go  to  colleges  instead  of  technical  schools.  Thej  are 
taught  that  educated  men  are  lawyers,  doctors,  clergymen ;  that  engineers  grow  up 
beside  the  level,  the  lathe,  and  the  engine.  They  are  urged  that  book  farming  is 
poor  farming;  that  the  proper  training  for  a  farmer  is  that  practical  sort  gained  only 
on  the  farm.  Yet  no  wage-earner  in  the  whole  wide  range  of  industries  is  so  intelli- 
gent as  the  farmer,  who  is  so  slightly  under  control  by  his  environment,  who  has 
higher  ambitions  for  his  family  of  sons  and  daughters,  or  who  is  more  patriotic  and 
loyal  to  his  institutions  and  Oovemment. 

Turn  now  to  the  community  of  B.  The  boy  is  an  artisan,  and  embryo  engineer. 
This  is  quite  as  true  in  A's  community  as  in  B's.  In  America  he  inherits  a  certain 
natural  aptitude  for  tools;  his  ancestors  conquered  nature  and  her  forces  quite  as 
much  by  mechanieal  ingenuity  as  by  physical  strength.  Thus  the  farmer  boy,  when- 
ever he  can,  leaves  the  cultivation  of  the  soil  for  the  more  fascinating  work  of  mak- 
ing a  cultivator;  he  leaves  the  raising  of  wheat  to  build  a  railroad  over  which  to 
take  it  to  market,  or  to  erect  a  mill  in  which  to  grind  it 

The  employ^  of  a  shop  or  a  mine  is  a  specialist;  he  develops  himself  for  a  certain 
use  in  human  society  in  a  somewhat  more  restricted  sense  than  the  farmer.  When- 
ever he  seeks  employment  he  finds  himself  examined  for  strength  and  endurance,  as 
is  the  draft  horse  and  the  ox.  His  occupation  is  the  result  of  a  sort  of  natural  selec- 
tion ;  he  becomes  what  he  is  physically  fitted  for ;  he  draws  his  pay  and  takes  his 
place  in  the  community  accordingly. 

It  should  be  the  duty  of  these  schools,  founded  on  the  grant  which  Senator  MorrilFs 
wisdom  and  patient  persistence  secured,  to  aid  these  men.  Their  families  must  be 
placed  in  improved  environment.  To  be  sure,  experimental  farms  and  shops  and 
drafting  rooms  can  not  be  made  compulsory ;  there  is  not  money  enough,  under  that 
grant  even  to  make  them  common.  But  there  should  be  wisdom  enough,  and  far« 
sightedness  and  benevolence  enough,  on  the  part  of  college  trustees  and  faculties  to 
encourage  to  the  utmost  the  development  of  the  mechanic  arts  in  our  high  schools. 
Place  in  every  such  curriculum  in  the  United  States  the  opportunities  to  train  the 
eye  and  hand  together,  and  the  average  of  average  artisans  and  farmers  will  be  vastly 
heightened.  This  is  not  an  impossible  thing  to  attain ;  we  must  attain  it  in  order  to 
meet  the  competition  which  is  to  environ  America  in  the  fast-coming  decades. 

Let  me  parenthetically  say :  Many  speak  of  luxuria'nceand  extravagance  as  attend- 
ants on  American  life.    Let  me  express  the  opinion  that  everything  is  perfectly 
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iiataral ;  we  Are  no  more  extravagant,  nor  wasteful,  nor  lavish  than  is  nature  aroulid 
lis.  We  have  grown  up  in  a  perfectly  natural  way  into  conditions  which  have 
environed  the  American  people  since  1607.  We  could  not  have  been  otherwise  if  we 
wonld.  Wastefulness  is  a  relative  terra ;  what  is  wasteful  when  labor  is  twenty-fire 
cents  per  day  perhaps  can  well  be  afforded  when  labor  commands  $2.  There  every 
straw  of  grain  must  be  picked  up  by  women  and  children ;  here  we  could  not  afford 
to  do  such  a  small  thing.  Since  habits  are  of  slow  and  persistent  growth,  so  they 
nre  given  up  after  a  long  struggle.  The  habits  of  living  which  we  have  grown  mto 
through  generations  will  not  be  surrendered  in  a  day,  nor  within  the  period  of  one 
or  several  administrations.  We  must  gradually  conform  to  a  new  environment  if 
we  conform  at  all. 

Let  me  here  suggest  a  duty  to  officers  and  instructors  in  our  technical  schools^ 
whether  they  be  schools  for  agricnltui-e  or  engineering  pursuits.  It  is  founded  on 
the  experience  of  the  past  thirty  years.  Those  institutions  are  most  successful  that 
are  closest  in  touch  with  the  sentiment  of  their  generation.  Experience  showed  cen- 
turies Ago  that  a  farmer  could  not  raise  figs  on  thistle  bushes,  and  the  builder  who 
**  stablished  not  upon  a  rock  "  had  an  uncertain  foundation  beneath  his  structure.  It 
is  a  hard  and  discouraging  task  to  build  an  institution  of  learning  in  the  face  of  the 
I»lain  trend  of  the  times.  An  education  is  material;  it  fits  young  men  for  contacrt 
with  material  things;  it  trains  them  for  this  world  instead  of  the  next;  it  develops 
their  tast«s  and  aspirations;  it  impels  to  a  higher  plane  of  living  and  thus  develops 
a  broader  and  more  enjoyable  life.  That  materialism  which  makes  higher  and  more 
perfect  the  home  life  of  the  citizen  has  its  advantages,  whatever  of  censure  it  may 
receive.  We  can  not  expect  every  State  to  develop  precisely  along  the  same  line  uf 
educational  activity  as  our  own  commonwealth  is  making  successful  progress.  As 
each  community  has  its  own  lines  of  material  success  so  it  has  its  parallel  lines  of 
intellectual  bits  and  progress.  A  community  of  sugar  producers  does  not  desire  a 
farmers'  institute  devoted  to  dairying;  neither  does  a  community  devoted  to  the 
manufacture  of  boots  and  cloths  care  for  %  school  to  teach  assaying  and  mine  engi- 
neering; nor  an  engineering  school  want  its  curriculum  filled  to  the  close  with  Latin 
and  Greek.  Let  us  aim.  then,  to  direct  our  several  States  along  the  plain  and  unmis- 
takable lines  of  their  destiny.  Some  of  us  have  tastes,  or  predilections,  or  preju- 
dices, perhaps,  which  run  counter  to  such  a  course;  then  let  us  bury  such  feelings 
and  work  for  the  great  cause  of  the  commonwealth  and  not  emphasize  the  small 
matter  of  our  own  preferences. 

I  know  a  State^I  have  lived  in  it  more  than  twenty  years— where  there  has  been 
a  constant  contention  against  the  evident  condition  of  things.  I  am  within  bounds 
iu  saying  that  tens  of  thousands  of  dollars  have  been  expended  in  the  effort — and  I 
may  say  it  was  a  vain  effort — to  keep  a  course  of  study  and  an  organization  that 
nobody  wanted  sufficiently  to  patronize.  It  was  not  because  the  people  of  Minnesota 
were  not  intelligent  enough  for  such  work,  but  because  they  could  get  all  the  profes- 
sional training  they  wanted  in  a  cheaper  and  more  practical  way.  While  this  effort 
was  carried  on  scores  of  her  sons  were  obliged  to  go  to  other  States  for  the  educa- 
tion we  would  not  give  because  the  other  useless  work  must  be  offered.  I  ventnr«9 
the  assertion  if  we  had  done  the  things  wo  ought  to  have  done  and  not  done  the  things 
we  ought  not  to  have  done,  the  foundations  of  higher  education  and  professional 
training  in  our  State  would  be  far  better  and  more  broadly  laid  than  they  are 
to-day.  They  would  have  been  laid  along  the  trend  of  our  development  as  a  com- 
monwealth. Profe^Hional  skill  and  high  scientific  attainments  would  be  far  better 
grounded  in  the  thoughts  and  aspirations  of  our  whole  people  than  we  see  them 
now.  Yes;  k^ep  in  touch  with  the  times.  Encourage  the  faculties  of  your  colleges 
always  to  act  as  a  unit  in  the  advancement  of  those  lines  of  study  and  research 
which  are  of  the  highest  character  and  are  the  best  adapted  for  the  advancement  of 
the  enterpri8e4)  peculiar  to  your  State.  Then,  when  your  institutions  are  old,  as  we 
speak  of  old  institutions  to-day,  citizens  will  look  back  and  land  the  prophetic 
wisdom  of  the  foundera. 
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Td  bring  oiur  reflectious  to  a  close :  Paraphrasing  Prof.  Huxley,  our  schools — 
schools  of  agriculture,  technology,  general  science,  and  classics — exist.  Common 
sense  surely  suggests  that  they  be  made  efficient  or  abolished.  We  can  not  accept 
the  alternative  of  abolition,  as  that  would  knock  the  keystone  out  of  the  edifice  we 
have,  since  1862,  been  rearing.  Efficiency  means  a  liberal  support  in  means  and  iu 
energy  of  administration.  Economy  does  not  lie  in  sparing  money  but  in  spending 
it  wii^ely.  So  it  is  desirable  that  resources,  both  public  and  private,  be  made  avail- 
able and  distributed  among  our  schools.  The  trend  of  events  now  compels  us,  as 
never  before,  to  look  the  future  squarely  in  the  face.  We  see  the  outlines  of  an 
industrial  struggle  far  more  stupendous  and  far-reaching  than  we  have  hitherto  con- 
ce- ved.  It  will  reach  ever>'  activity  of  life.  No  one  can  escape  it  except  he  die. 
Technical  education  is  that  kind  of  training  which  will  make  future  Americans 
excel  future  foreigners  in  this  industrial  struggle  Justin  proportion  as  present  Amer- 
icans possess  superior  aptitude  and  energy  to  take  advantage  of  surrounding  con- 
ditions and  bend  every  circumstanee  to  their  good. 

The  scientific  spirit  is  abroad  in  the  land.  It  is  pervading  the  masses  of  humanity. 
It  aims  at  practical,  tangible  results.  Tlie  day  is  far  distant  when  pure  science  will 
be  the  highest  aim  of  our  educators  and  investigators.  The  more  perfect  the  attain- 
ments of  the  practical  men  and  teachers  of  this  day  and  generation,  the  sooner  will 
come  the  day  of  highest  attainments  in  the  arts  and  in  all  the  conveniences  and 
accessories  of  life. 

The  Manual  Tbainiko  and  the  Appkbntick  System. 

By  C.  Rubs  Richards,  c/  Nebraska. 

One  thing  that  I  hope  to  see  taken  up  by  our  legislators,  and  our  educators  as 
well,  is  the  problem  of  the  trade  school.  I  believe  that  our  system  of  education  for 
the  mechanical  engineer  is  a  most  excellent  one.  The  engineering  student  receives 
a  sufficient  amount  of  shop  training  to  make  him  familiar  with  the  use  of  tools  and 
with  a  good  many  of  the  more  important  shop  operations.  Our  so-called  ''manual 
training^'  schools — whose  methods  are  the  same  practically  as  the  mechanic-arts 
schools,  but  whose  ideas  are  different — are  doing  an  excellent  work  for  the  youth 
of  this  country.  But  it  is  the  American  trade  school  which  has  been  sadly  neg- 
lected. 

We  can  train  engineers,  or  we  can  teach  a  boy  that  he  has  two  eyes  and  a  pair  of 
bands  in  addition  to  his  brain,  but  how  about  the  hundreds  of  thousands  of  young 
men  who  must  earn  a  living  and  make  a  place  in  the  world  by  hard  work.  Many  of 
these  young  men  have  not  the  ability  to  become  engineers,  and,  besides,  we  can  not 
have  all  engineers  and  no  laborers.  The  manual  training  school,  pure  and  simple, 
does  not  attempt  to  teach  a  trade,  and  could  give  them  little  but  the  rudiments  of 
any  line  of  work.    What^  then,  will  be  done  with  themf 

Bhall  they  grow  up  as  unskilled  laborers,  eking  out  a  miserable  existence,  doing 
that  which  requires  no  skill  or  knowledge,  and  which  breaks  down  any  ambition 
they  may  ever  have  had?  These  are  questions  of  the  utmost  importance  not  only  to 
06  as  educators,  but  to  the  General  Government  as  well,  for  by  the  number  of  its 
skilled  artisans  can  a  country's  worth  be  gauged. 

As  I  have  before  said,  the  present  system  of  mechanic-arts  training  and  manual 
training  are  well  nigh  perfect  for  the  particular  purpose  for  which  they  were 
devised.  The  mechanical  engineer  must  know  the  ''how  and  why''  of  the  use  of 
tools,  but  he  may  not  necessarily  be  an  adept  in  their  use  himself,  although,  if  he  is, 
he  is  much  better  off. 

The  manual  training  schools,  while  they  were  not  devised  for  the  technical  train- 
ing, are  of  immense  benefit  for  any  person  who  expects  to  make  a  future  use  of  tech- 
nical training,  but  for  a  persou  who  expects  to  become  a  tradesman  they  do  not  go 
Ua  enough.    The  fundamental  principles  of  tool  work  are  thoroughly  taught,  but  it 
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reqalrm  an  apprenticesbip  of  soiue  sort  before  anjone  could  beeotne  a  joafneynian 
laborer  in  whatever  branch  of  work  he  might  select.  That  is,  the  mechanic  arts  or 
the  raannal  training  schools  are  not  and  never  can  be  oompiele  esongh  to  educate  a 
tradesman,  for  any  trade  or  professional  school  to  be  complete  must  combine  within 
itself  all  the  points  that  will  be  necessary  to  the  saccessfnl  following  of  that  trade 
or  profession. 

We  may  say,  then,  that  at  present  the  only  way  of  learning  a  trade  in  this 
coantry  is  by  an  apprenticeship  of  fh>m  three  to  five  years,  providing,  always,  that 
the  boy  can  secure  a  place  as  an  apprentice. 

Being  cnrious  to  know  the  present  attitude  of  prominent  machinery  builders  and 
manufacturers  to  the  apprentice  system  and  the  system  of  mechanic  arts  and  trade 
schools,  I  sent  a  number  of  questions  to  some  of  our  representative  firms  im  tbia 
country,  bearing  directly  on  this  subject.  I  oonfoss  that  I  was  very  much  surprised 
at  some  of  the  replieft.  I  desire  to  give  as  much  prominence  to  the  opinions  of  these 
men  as  is  possible,  although  I  may  not  agree  with  what  they  say. 

My  first  question  wasi:  ''Will  you  take  an  apprentice  in  your  shbpf  To  this 
question  I  received  nearly  all  replies  in  the  affirmative  from  the  16  or  17  firms  who 
were  kind  enough  to  answer  my  queries. 

Bement,  Miles  A  Co.  say:  "Yes;  we  take  3  or  4  apprentices  into  our  shop  every 
month.'' 

The  Yale  A.  Towne  Manufacturing  Company  answer  that  ''We  formerly  took 
apprentices,  but  have  not  for  a  number  of  years.  Our  present  practice  is  to  take 
young  men  under  instruction,  paying  them  moderate  wages,  increasing  yearly,  but 
without  obligation  to  them  to  remain  for  any  specified  time.'' 

Mr.  Bole,  superintendent  of  the  Westinghouse  Machine  Company,  says:  "Not 
knowing  anything,  practically,  of  the  old  apprentice  system,  we  can  not  well  drmw 
any  comparison  between  that  and  our  present  practice.  We  have  no  very  well-defined 
system,  but  we  do  take  apprentices,  giving  them  three  years'  term  of  service,  pay^ 
ing  them  $4,  $5,  and  $6  per  week  during  the  three  years,  respectively.  If  the  boy 
be  unusually  bright  and  capable,  we  encourage  him  by  paying  larger  wagea.  We 
do  not  attempt  to  rigidly  treat  everybody  alike  in  the  sense  of  giving  a  stupid  boy 
the  same  consideration  or  the  same  wages  as  the  bright  boy.  Engaged  as  we  are  in 
manufacturing  a  specialty,  it  is  to  our  interest  to  keep  a  boy  on  one  class  of  woik  as 
long  as  possible,  so  that  when  he  becomes  proficient  we  continue  to  derive  the  advan* 
tage  from  his  proficiency.  Of  course,  the  average  apprentice  is  taught  to  run  a  lathe, 
planer,  milling  machine,  and  to  do  such  work  as  drilling  and  boring.  We  have  not 
employed  apprentices  for  fitting  work  or  bench  work  of  any  sort,  but  use  older 
mechanics  for  such  purposes. 

Mr.  Grimes,  superintendent  of  Williams,  White  A  Co.,  replies  as  follows:  '*  Yes, 
if  he  agrees  to  stay  five  years  and  work  all  around  the  shop." 

Mr.  F.  A.  Pratt,  of  the  Pratt  &  Whitney  Company,  says:  "We  do  take  appren- 
tices, and  have  now  105,  with  a  large  number  of  applications  ahead.  We  take  boya 
from  16  to  20  for  four  years,  and  bind  them.  We  have  our  selection  from  a  large 
number  of  names  always  on  our  books.  We  choose  those  who  have  parents  who  are 
responsible,  and  select  them  by  their  mental  and  physical  qualifications,  and  have 
very  little  trouble  in  keeping  suob  boys  their  full  term.  The  bound  apprentice 
gets  a  discipline  that  can  not  otherwise  be  obtained." 

Chandler  &,  Taylor  say:  "We  take  apprentices  in  our  shops,  that  is,  they  are 
called  such,  but  in  reality  they  do  not  learn  the  full  machinist's  trade.  They 
simply  go  with  the  trade  far  enough  to  become  expert  as  lathe,  planer,  or  machine- 
tool  hands." 

J.  W.  Anderson,  superintendent  of  the  Moline  Wagon  Works,  answers:  "Yee,  I 
would  take  an  apprentice  if  I  was  conducting  a  machine  shop  as  a  business,  employ- 
ing 4  or  more  men,  as  in  a  shop  of  this  kind  there  is  work  enough  to  employ  a 
novice  and  give  him  a  chance  to  gradually  acquire  the  handicraft  part  of  the  trade. 
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But  a«  I  am  at  proAcnt  situated,  managiDg  a  large  factory,  nning  joa^iiinery,  bnt  not 
building  it  for  sale,  keeping  3  to  4  machinists  to  keep  ike  fjactory  machinery  in 
repair  and  make  special  toola,  an  approatiee  -iroiild  not  be  available.  This,  I  think, 
is  tbefoniioii  of  most  JoaaiiCMtiiTOTs  whose  business  is  not  building  machinery. 

Prof.  Sweet  says:  ''We  do  have  and  always  have  had  about  half  as  many  appren- 
tices in  our  machine  shop  as  workmen." 

Question  2  was :  ''  Do  you  believe  that  the  average  young  man  ean,  aa  an  appren- 
tice, secure  the  best  general  knowledge  of  practical  mechanics  (1  refer  to  the  present 
time)?" 

The  J.  A.  Fay  &  Egan  Company  reply  that  "The  average  young  man  can,  as  an 
apprentice,  secure  a  good,  thorough  knowledge  of  practical  mechanics,  but  only  in 
one  branch  at  a  time  f  " 

William  Sellers  <&  Co.  say  that  ''An  apprentice  must  go  1o  his  trade  at  about  16 
years  of  age,  and  hence  can  not  have  much  of  a  technical  education.  Apart  Arom 
that  fact,  he  has  an  opportunity  to  gain  an  excellent  knowledge  of  practical  me- 
chanics." 

Prof.  Sweet  answers :  "  No ;  even  in  our  shop,  which  is  above  the  average,  I  do  not 
think  it  is  a  good  place  to  learn  the  machinist's  trade.  He  gets  very  little  knowl- 
edge of  anything  but  steam  engines,  and  that  of  but  one  kind." 

Mr.  Grimes  replies:  "As  a  mechanical  engineer,  no." 

Chandler  &  Taylor  say:  "As  trade  is  now  running  everything  is  drifting  into 
specialties,  and  therefore  an  apprentice  is  an  apprentice  for  a  specialist." 

The  Hendey  Machine  Company  say:  "With  our  system,  yes.  We  teach  thorn  all 
parts  of  the  work." 

J.W.Anderson  answers:  "No,  I  do  not;  for,  while  an  apprentice  in  a  machine 
shop  may  acquire  the  manual  dexterity  that  will  enable  him  to  do  good  work,  he 
lacks  the  knowledge  of  the  underlying  principles  which  goveni  machine  construc- 
tion. A  man  with  that  kind  of  training  does  well  as  long  as  he  has  a  guiding  hand 
to  direct  him,  but  when  thrown  upon  his  own  resources  he  usually  makes  a  signal 
failure.  Of  course,  there  are  exceptionally  bright  and  ambitious  men  who  will  rise 
in  spite  of  their  lack  of  proper  training." 

Mr.  Pratt  replies  that  "The  machinist  is  not,  as  a  rule,  the  drudge  he  formerly 
was.  The  milling  machine,  planer,  grinding  machine,  etc.,  take  the  place  of  hard 
drudging,  and  the  boy  learns  to  construct  and  run  these  machines  in  place  of  chip- 
ping and  tiling,  as  formerly.  In  our  work  he  has  a  few  months  (if  he  desires  and 
has  a  fair  education  and  natural  talent  for  it)  in  the  drafting  room." 

The  Westinghouse  Machine  Company  say :  "  It  is  difficult  to  answer  this  question 
in  a  few  words.  While  there  is  no  royal  road  to  learning  in  the  machine  business, 
yet  some  hoys  find  the  road  much  easier  than  others.  It  is  doubtless  true  in  a  manu- 
facturing establishment  such  as  our  own  (when  special  machinery  is  used,  and  where 
nearly  all  the  planning  of  machine  operations  is  done  by  the  foreman,  and  the  men  sim- 
ply operatives),  that  there  is  not  the  same  opportunity  for  a  wide  experience  as  in 
jobbing  shops,  when  the  men  do  a  little  of  everything,  and  oftentimes  do  it  as  they 
please*  On  the  other  hand,  the  standard  of  workmanship  in  a  manufacturing 
establishment  is  generally  higher;  and  if  graduates  of  such  an  institution  can  not 
do  as  many  things  as  graduates  of  the  'old  line'  shops,  they  can  generally  do  what 
they  can  do  both  quicker  and  better." 

The  Yale  &  Towne  Manufacturing  Company  say:  "Under  existing  conditions, 
in  most  lines  of  industry,  it  is  not  easy  for  young  men  to  become  apprentices.  On 
the  other  hand,  it  is  not  difficult  for  them  UHually  to  obtain  opportunity  to  become 
practical  mechanics,  providing  they  have  fair  aptitude  and  diligence." 

Bement,  Miles  St.  Co.  say:  "Most  of  our  best  mechanics  are  those  who  have 
served  their  apprenticeship  with  us,  and  the  others  have  all  served  apprenticeships 
in  some  similar  establishment.  We  believe  it  is  the  best  way  to  get  a  knowledge 
of  practical  mechanics." 
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Brown  &  8barp  MauiifacturinK  Company  reply :  "  We  do  not  believe  that  the  aver- 
age young  man  oain^aa  an  apprentioe,  aeoure  the  best  knowledge  of  practical 
meohanica  at  the  present  time." 

In  my  third  question  I  ask  directly/' Do  yon  believe  that  the  so-called  manual 
training  or  trade  schools  give  a  good  foundation  for  a  i>eT8on  expecting  to  becomes 
machinists 

Mr.  J.  H.  Springer,  superintendent  of  Frazier  &>  Chalmers,  replies  emphatically, 
**  I  do  not:* 

Mr.  Robert  C.  McKinney,  of  the  Niles  Tool  Works,  answers  this  question  as  foUows: 
"  The  average  apprentice  starts  in  with  very  little  education,  and  many  of  them  with 
little  ambition,  and  therefore  do  not  become  very  skilled  or  expert.  An  edacation 
at  a  manual  training  or  trade  school,  gives  a  young  man  a  good  foundation  to  start 
on,  and  applying  the  knowledge  there  obtained,  he  can,  in  a  shop  where  he  is  brought 
in  contact  with  the  practical  business,  make  a  success  of  it,  and  succeed  better  and 
be  advanced  more  rapidly  than  one  commencing  his  trade  without  these  advantages.'' 

Prof.  Sweet  says :  ''  I  have  had  no  opportunity  to  form  an  opinion  of  what  is  really 
being  done.  Do  not  believe  there  is  any  use  in  stopping  short  and  simply  give  the 
boy  a  foundation,  but  go  on  and  make  him  a  machinist.  That  is,  a  better  general 
machinist  that  can  be  made  in  any  shop  during  an  apprenticeship;  of  course,  assnm- 
ing  that  funds  are  supplied  for  fitting  up  the  plant.'' 

Bement,  Miles  &,  Co.  reply:  '*  Yes,  if  the  person  goes  to  the  training  school  before 
entering  into  a  mechanical  establishment,  it  would  certainly  give  him  an  advantage 
over  one  who  had  not  studied  the  subject  at  all.  We  think  it  would  be  a  better  sys- 
tem if  boys  could  learn  the  practical  side  at  an  early  age  and  the  theoretical  side 
afterwards.  If  both  could  be  learned  together  it  would  be  still  better,  and  this,  we 
understand,  the  training  school  attempts  to  accomplish.  They  have  not  been  estab- 
lished long  enough  as  yet  for  their  success  to  be  demonstrated  by  the  result." 

The  Westingbouse  Company  answer:  "We  do  not  know  by  any  personal  experi- 
ence as  to  tha  benefit  derived  from  manual  training  schools,  but  believe  that  they 
ought  to  have  a  beneficial  effect;  and,  while  it  will  not  take  the  place  of  a  practical 
apprenticeship,  it  is  certainly  an  assistance  to  any  boy  who  wishes  to  become  a 
machinist  afterwards.  In  a  manufacturing  establishment  the  chief  end  of  the 
employment  of  labor  is  the  making  of  money ;  therefore,  more  attention  is  paid  to 
getting  out  a  product  than  to  the  education  of  the  operative  for  his  own  advantage." 

William  Sellers  &,  Co.  say  that  "If  the  manual  training  schools  have  no  automatic 
machinery,  and  merely  teach  the  boys  how  to  use  their  eyes  and  hands,  then  there 
is  no  better  foundation  for  an  apprentice,  and  we  seek  boys  who  have  had  this 
training." 

Mr.  Grimes  replies:  "  Yes,  so  long  as  the  student  realizes  that  it  is  only  a  founda- 
tion." 

The  J.  A.  Fay  &  Egan  Company  answer:  "  We  believe  that  the  so-called  manual 
training  or  technical  schools  are  very  advantageous  to  a  person  expecting  to  becooie 
a  machinist.  We  have  had  some  of  that  class  in  our  employ  and  they  always  take  a 
leading  part  and  become  much  more  proficient  in  mechanics  than  the  average  boy 
we  take  in  to  learn  a  trade.  In  other  words,  this  class  of  boys  is  just  a  little  better 
educated  than  the  other,  and  the  practical  training  they  receive  in  a  technical 
school  gives  them  a  great  advantage,  and  they  advance  in  a  shop  like  ours  much 
more  rapidly  than  others." 

In  answer  to  this  question  J.  W.  Anderson  says:  "Yes;  they  not  only  teach  cor- 
rect and  approved  methods  of  doing  work,  but  the  theoretical  knowledge  gained  is 
invaluable.  A  thorough  knowledge  of  drafting  is  also  of  great  importance,  but  sel- 
dom learned  by  an  apprentice." 

Brown  &  Sharp  answer:  "  Wo  consider  the  manual  training  or  trade  schools  to  be 
a  help  and  good  as  far  as  they  go." 

Chandler  <&  Taylor  think  that  "  Manual  training  or  trade  schools  most  certainly 
give  a  foundation  to  a  young  man  expecting  to  learn  a  trade,  whether  it  be  a 
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machiDist,  fonnder,  or  pattern-maker,  but  in  our  opinion  a  manual  training  ia  only 
a  foundation." 

Other  replies  to  this  question  were  practically  the  same  as  those  given  above.  The 
next  question  I  asked  was :  ''  Is  not  the  vast  amount  of  special  machinery  now  built 
detrimental  to  the  apprentice  system  f '' 

From  Mr.  Pratt  I  got  this  answer:  ''The  vast  amount  of  special  machinery  now 
built  takes  the  place  of  drudgery,  and  places  the  machinist  on  a  higher  plane.  If 
the  apprentice  is  in  a  machine-tool  wor^s,  certainly  his  practice  in  designing  and 
building  these  special  machines  is  so  much  above  that  which  the  writer  received 
fifty  years  ago  that  there  is  no  room  for  argument.  Yet  the  apprentice  in  any  shop 
will  get  sufficient  practice  with  cold  chisel  and  file  to  be  of  service  to  him  when 
these  special  tools  are  not  available. '^ 

The  Putnam  Machine  Company  say :  "  Yes." 

The  Yale  A,  Towue  Company  answer:  ''Undoubtedly  the  continually  increasing 
use  of  special  machinery  militates  against  the  old  apprentice  system,  which  latter 
is  likely  to  practically  disappear  in  this  country.  On  the  other  hand  the  use  of  such 
machinery  and  the  ease*with  which  an  unskilled  person  can  become  skilled  in  the 
use  of  some  one  machine  enables  vast  numbers  of  persons  to  find  better  employment 
than  they  otherwise  could," 

Chandler  &  Taylor  reply  that  "The  specialization  of  work  in  the  various  lines 
would  of  course  destroy  in  a  great  measure  the  old  apprentice  system." 

Mr.  Anderson  answers:  "Yes;  for  the  reason  that  an  apprentice  is  usually  kept  on 
one  part  of  the  work,  and  has  no  opportunity  to  become  a  general  machinist.  He 
may  be  a  skilled  lathe  man,  but  if  so,  that  is  as  far  as  his  knowledge  goes.  This 
condition  is  similar  with  other  parts  of  the  work." 

The  NilesTool  Works  answer:  "To  a  certain  extent,  yes." 

Prof.  Sweet  says :  "  Yes,  as  a  general  thing." 

Rement,  Miles  &  Co.  reply  as  follows:  '•  No,  not  in  the  least.  There  are  plenty  of 
establishments  where  apprentices  can  obtain  a  complete  mechanical  education. 
Mechanical  engineering  is  becoming  divided  into  branches,  and  no  one  can  be 
expected  to  know  them  all.  The  apprentice  must  select  the  branch  he  desires  to 
follow,  whether  it  be  marine,  locomotive,  land  engine,  electrics,  machine  tools,  etc." 

The  Weetinghouse  Company  think  that  "As  to  the  special  machinery  it  has  its 
own  lessons.  It  does  not  throw  any  obstacles  in  the  way  of  a  bright  boy  making  a 
g^ood  man  of  himself.  It  rather  teaches  him  that  the  chief  aim  of  a  mechanic  is  not 
to  put  in  time  and  draw  wages  by  the  hour,  but  to  produce  some  desired  result  with 
the  least  expenditure  of  time,  labor,  and  money." 

William  Sellers  &,  Co.  believe  that  "The  increased  accuracy  and  expedition  in 
methods  of  manufacture  required  by  modern  practice  offset  the  disadvantages  sug- 
gested." 

Mr.  Grimes  says:  '*  No;  for  the  apprentice  must  fit  himself  to  design,  build,  and 
repair  such  machines." 

Brown  dc  Sharp  answer:  "  We  do  not  consider  the  special  machinery  now  in  use 
detrimental  to  the  apprentice  system.  It  gives  a  different  kind  of  knowledge  than 
that  obtained  under  the  old  system,  but  a  kind  that  we  think  is  more  suitable  for 
modern  requirements." 

Question  5  is  practically  the  same  as  question  4,  only  in  a  little  different  form : 
"Does  not  the  sharp  competition  in  the  manufacturing  business  cause  the  boy  as 
an  apprentice  to  be  practically  shut  out  from  a  general  knowledge  of  the  machinist's 
trade!" 

Mr.  Anderson  says:  "Yes;  especially  in  what  are  known  as  manufacturing 
machine  shops,  for  the  reason  given  in  question  4.  The  smaller  jobbing  shops  are 
approximately  the  only  places  where  an  apprentice  can  get  a  general  training  in  the 
machinist's  trade,  and  then  usually  only  the  manual  part  of  it." 

Chandler  dp  Taylor  reply  th«>t  '*  The  sharp  competition  in  mftuufacturing  has 
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expanded  the  macLinist's  trade  to  such  an  extent  that  the  average  hoy  does  not 
desire  to  make  himself  familiar  with  the  entire  trade." 

The  Putnam  Machine  Company,  answer  that ''Yes.  In  a  large  number  of  Hhepfl 
manufacturers  desire  to  get  all  the  profit  possible  out  of  a  boy  by  having  him  doone 
particular  kind  of  work  all  the  time.*' 

Mr.  Pratt  believes  that  **  the  sharp  comi>etition  compels  the  invention  of  new  and 
special  machines  and  processes  in  which  an  intelligent  boy  becomes  interested  and 
will  try  his  hand  in  such  improvements." 

The  NUes  Tool  Works  say :  ''To  a  certain  extent,  yes.  An  apprentice  is  more  apt 
to  be  taught  only  one  part  of  a  trade  instead  of  a  general  knowledge  itself.'' 

Prof.  Sweet  replies:  "If  not,  then  it  is  the  fault  of  the  instructors,  growing  ont  of 
the  almost  irresistible  disposition  to  teach  the  theory  and  principles  and' then  try 
and  put  it  in  practice,  instead  of  keeping  the  hand  work  ahead  all  the  time.  It  is 
the  machinist's  business  to  learn  to  do;  it  is  the  eugiueer's  and  foreman's  biisineasto 
learn  to  know  and  to  explain  why.^* 

The  Westinghouse  Company  believe  that  "sharp  competition  in  the  mannfactar- 
ing  business  should  conduce  to  the  best  methods  in  manufacrturing,  and  a  sharp  boy 
should  not  be  slow  to  distinguish  as  betweeu  the  shop  which  can  do  work  cheaply 
and  well  and  the  shop  which  can  not  do  it  cheaply  and  well.  There  is  an  object  les- 
son in  this  for  the  boy  almost  as  important  as  learning  his  trade." 

Wm.  Sellers  &  Co.  reply  that  "  many  establishments  have  ceased  to  take  appren- 
tices partly  from  the  cause  suggested,  but  the  shops  which  continue  to  take  tbem 
still  turn  out  excellent  workmen." 

Mr.  Grimes  answers:  "  Yes,  if  the  apprentice  becomes  simply  a  cheap  attendant 
upon  a  special  tool.  This  should  be  arranged  iu  the  agreement  to  serve  as  an  appren- 
tice." 

Brown  &  Sharpe's  answer  is:  '*  We  do  not  consider  that  shai*p  competition  iu  the 
manufacturing  busiuess  causes  a  boy  to  be  shut  out  from  a  general  knowledge  of 
the  machinist's  trade.  On  the  contrary,  it  gives  him  an  opportunity  to  observe 
methods  and  economies  which  never  would  be  thought  of  or  practiced  were  it  not 
for  sharp  ccmpetition." 

The  J.  A. Fay  &.  Egan  Company  answer:  "The  sharp  competition  in  the  manu- 
facturing business  causes  most  factories  to  use  a  boy  or  an  apprentice  on  one  class  of 
work.  In  other  words,  we  put  a  boy  on  a  lathe  and  he  generally  stays  there,  or  we 
put  him  on  a  planer  and  he  stays  there,  or  we  put  him  on  a  vise  and  he  stays  there, 
and  so  on ;  but  we  have  a  great  many  boys  who  learn  all  three  branches  in  the  same 
time  that  one  boy  learns  one  of  them,  and  whenever  ahoy  displays  any  ability  of  that 
class  we  generally  move  him  around  and  give  him  a  much  better  opportunity  of  per- 
fecting himself." 

In  my  last  question.  I  ask  directly :  "^In  your  opinion  is  the  present  system  of  man- 
ual training  and  trade  schools  a  practical  success!  " 

Mr.  Springer  underscores  his  **No" 

The  J.  A.  Fay  &  Egan  Company  say:  "We  really  believe  that  the  system  of 
manual  training  and  trade  schools  is  a  practical  success.  We  have  seen  quite  a 
number  of  good  mechanics  turned  ont  of  them,  and  all  they  wanted  was  just  a  little 
practical  work  in  a  good  first-class  shop  to  make  them  first-class  mechanics.  We 
believe  that  technical  schools  are  doing  a  great  work,  especially  in  the  South  and 
West,  where  shops  of  our  kind  are  not  so  plentiful,  and  it  gives  the  American  boy  a 
chance  to  learn  a  trade  that  he  could  not  obtain  in  any  machine  shop." 

Brown  &  Sharp  reply  that  "  The  manual  training  schools  should  not  be  consid- 
ered as  taking  the  place  of  the  apprentice  system,  but  should  be  supplemented  by 
an  apprenticeship." 

Chandler  &  I'aylor  say :  "  In  our  opinion  the  present  system  of  manual  training 
in  the  trade  schools  is  a  practical  success  so  far  as  it  goes,  but  not  wi13i  the  view  of 
the  student  learning  any  practical  trade,  but  rather  in  the  line  of  developing  his 
judgment  and  the  skill  of  his  bands." 
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From  the  Patiiam  Machine  Conipany :  ''  Yes." 

Bement,  Miles  &  Co.  answer:  ''It  is  too  early  as  yet  to  decide.  Every  sabject 
should  be  better  understood  when  special  attention  is  devoted  to  it,  and,  therefore, 
we  suppose  the  manual  training  schools  will  have  a  good  e£fect  by  causing  their 
subjects  to  be  more  intelligently  studied.  We  think  it  is  still  open  to  question 
whether,  if  a  boy  were  kept  at  a  good  school  until  17,  and  then  apprenticed  in  a 
good  establishment,  he  would  make  a  better  engineer  than  if  he  went  through  a 
training  scliool.  Our  Mr.  Miles  is  of  the  opinion  that  the  only  way  to  make  a  good 
engineer  is  to  cultivate  hisjmagination,  as  the  creative  or  inventive  faculty.'' 

Mr.  Pratt  replies  to  this  question :  **  The  manual  training  school  is  a  success,  more 
or  less,  depending  upon  its  management,  but  it  will  not  take  the  place  of  a  regular 
apprenticeship,  when  productions  must  be  sold  at  a  profit  in  competition  with  oth- 
ers. You  might  as  well  say  that  railroads  spoiled  the  old  stage  coach  business  and 
the  sale  of  horses,  that  the  bicycle  saved  shoe  leather  and  hurt  the  shoemakers  and 
the  leather  trade,  as  to  say  that  labor-saving  machinery  is  making  the  machinist's 
trade  less  desirable.  Do  lUl  we  can  in  the  direction  of  education  and  improvement, 
and  there  will  still  be  enough  hand  work  and  plenty  of  mechanics  who  are  fit  for 
nothing  else  but  such  drudgery.'' 

Such  is  a  synopsis  of  the  replies  I  have  received  from  some  of  the  most  successful 
firms  in  the  United  States,  i  believe  that  in  a  majority  of  the  replies  you  can  secure 
argumants  in  favor  of  the  school  system  of  training  a  tradesman,  as  against  the 
apprentice  system,  although  in  a  number  of  cases  the  evident  intention  of  the  writer 
was  to  condemn  the  school  training,  or  if  not  to  condemn  it,  to  withhold  all  praise 
of  the  system. 

We  can  not  but  agree  tiiat  the  apprentice  system  is  a  good  one  in  some  shops  and 
bad  in  others;  in  some  shops  the  apprentice  is  given  every  possible  chance,  in  others 
he  is  given  none,  practically.  But  no  matter  how  conscientious  a  firm  may  be  as 
regards  iheir  apprentices  the  system  can  not  give  good  results  without  a  great  effort 
on  the  part  of  the  apprentice.  Although  iu  many  of  the  replies  to  my  questions  it 
is  claimed  that  competition  in  business  does  not  affect  the  apprentice,  I  really  can 
not  see  how  it  could  help  placing  difficulties  iu  the  way  of  obtaining  a  trade,  because 
the  cost  of  production  must  be  reduced  to  the  lowest  possible  point,  and  every 
employ^  must  exert  himself  to  the  utmost  for  the  benefit  of  his  employer.  How, 
then,  can  it  be  possi ble  to  spare  val uable  time  for  the  instruction  of  the  novice  f  How 
will  it  be  possible  to  allow  a  beginner  to  spoil  material  (and  every  beginner  will 
spoil  a  certain  amount  of  stock)  when  every  possible  economy  must  be  practiced  if 
the  business  is  made  most  successful. 

It  is  the  necessity  of  cheapening  production  that  has  called  forth  all  the  skill  of 
inventors  to  produce  special  machines  to  do  the  work.  These  machines  cheapen  and 
laoilitate  production  in  every  way,  and  we  would  not  go  back  to  the  old  drudgery, 
as  Mr.  Pratt  calls  it,  even  if  we  could,  although  I  am  sure  that  these  machines  make 
it  more  difficult  for  an  apprentice  to  secure  a  trade. 

A  number  of  manufacturers  in  answering  my  questions  admit  that  a  majority  of 
boys  will  be  put  on  a  certain  line  of  work,  at  a  certain  machine,  and  in  all  proba- 
bility ihej  stay  there,  becoming  iu  time  a  mere  machine  themselves,  a  part  of  the 
one  they  operate.  Of  course  there  is  some  benefit  to  the  bright  boy  in  seeing  new 
machinery  built,  but  not  much  unless  he  understands  the  details  of  the  machine,  and 
helps  in  assembling  the  parts  to  produce  the  finished  whole.  If  the  apprentice's 
connection  with  a  new  machine  consists  merely  in  turning  up  a  piece  to  a  given  size 
and  shape,  or  in  planing  down  a  piece  as  directed  by  the  foreman,  he  would  receive 
no  more  benefit  from  it  than  he  would  from  turning  or  planing  only  comparatively 
simple  work. 

Of  course,  there  are  firms  who  endeavor  to  the  best  of  their  ability  to  give  the 
apprentice  a  proper  training,  and  with  such  firms  the  apprentice  can  secure  a  thor- 
ough knowledge  of  his  trade.    I  understand  that  there  are  things  that  an  apprentice 
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will  learn  that  coold  probably  never  be  folly  incorporated  into  a  school  training. 
The  apprentice  must  feel  a  certain  sense  of  responsibility  that  is  ordinarily  lackiDg 
in  the  school  boy.  On  the  other  hand,  when  thrown  npon  his  own  resonrces  die 
school-trained  boy,  having  been  taught  to  analyze  things  and  to  understand  tbe 
*'  why  "  as  well  as  the  **  how/'  will  be  the  better  able  to  assume  any  responsibility, 
for,  if  I  may  say  it,  the  responsibility  of  the  apprentice  is  more  one  of  fear  than  any- 
thing else. 

8chool  methods  are  such  as  1o  impart  more  knowledge  in  a  given  time  than  any 
other,  for  each  operation  is  carefully  explained  by  the  instructor,  and  the  reason  for 
each  step  given,  so  that  tlie  novice  can  see  why  a  certain  thing  is  done  in  a  certain 
way,  instead  of  being  merely  shown  how  to  do  the  work,  and  then  left  to  discover 
reasons  as  best  he  can.  If  a  mistake  is  made  it  will  he  corrected  by  the  instructor 
without  making  the  boy  feel  that  he  has  committed  some  crime. 

In  the  school  there  is  also  given  a  thorough  knowledge  of  drafting,  which,  as 
Prof.  Unwin  aptly  remarks,  is  a  kind  of  "  written  language  ^*  for  the  designer  and 
the  machinist.  There  are  some  establishments  that  give  their  apprentices  a  chance 
to  learn  something  about  drafting,  but  they  are  rare  indeed.  The  foreman  usually 
lays  out  the  work  to  be  done,  so  there  is  but  little  chance  even  to  pick  up  a  knowl- 
edge of  this  very  important  work. 

Aside  from  the  technical  work,  the  boy  will  be  better  educated  in  the  school  and 
will  make  a  broader  man  in  consequence.  Having  a  better  education  than  tbe 
apprentice-made  man,  he  must  advance  more  rapidly  in  whatever  line  of  work  lie 
may  choose. 

Believing  as  I  do  that  the  school  system  of  technicjil  training  is  a  success,  and  that 
it  could  be  made  equally  successful  in  giving  instruction  to  the  artisan,  I  would  like 
to  see  trade  schools  organized  by  the  different  States.  To  be  eminently  sncceesfal 
they  must  necessarily  be  kept  separate  from  any  other  school  of  collegiate  rank,  and 
at  all  times  retain  their  primary  aim  of  turning  out  artisans.  It  would  be  an  abso- 
lute impossibility  to  successfully  oondnct  such  a  school  in  connection  with  a  college 
or  a  university;  for,  as  Francis  A.  Walker  says,  in  replying  to  an  article  on  '' Rela- 
tions of  academic  and  technical  instruction,'^  ''Young  men  do  not  greatly  care  to 
go  to  schools  where  they  are  not  respected  equaUy  with  the  best;  where  all  the 
praise  and  all  the  prizes  go  to  others;  where  the  stained  fingers  and  rough  clothes 
of  tbe  laboratory  mark  them  as  belonging  to  a  class  less  distinguished  than  students 
of  classics  and  philosophy." 

The  school  should  include  instruction  in  the  following  trades:  Tbe  machinist's, 
the  pattern-maker's,  the  blacksmith's,  the  cabinetmaker's,  the  tinner's,  the  mold- 
er's,  the  plumber's,  and  the  steamfitter's.  In  certain  sections  of  the  country  other 
trades  of  special  importance  in  those  localities  should  also  be  added.  The  practical 
instruction  should  begin  with  a  course  in  the  shop  similar  to  that  now  given  in  our 
best  technical  schools,  so  that  the  student  would  obtain  a  general  knowledge  of 
tools  and  their  use,  and  thus  get  a  better  knowledge  of  the  relations  between  his 
own  and  other  trades.  After  this  general  tool  work,  let  the  student  select  the  trade 
in  which  he  is  most  interested,  and  make  a  specialty  of  that  particular  work. 
Every  detail  of  the  trade  should  be  carefully  taught,  so  that  the  student  will  be,  in 
truth,  a  master  of  his  craft  when  he  completes  bis  course. 

Particular  stress  should  be  laid  upon  the  scientific  principles  underlying  each 
trade,  and  every  possible  means  taken  to  make  the  student  thorougbly  interested  in 
everything  he  does. 

In  a  school  of  this  sort,  after  teaching  the  elementary  principles  of  the  work,  tbe 
most  successful  policy  would  be  to  mauufaotnre  articles  of  a  commercial  value, 
wherever  possible,  and  use  the  proceeds  from  the  sale  of  such  articles  for  the  pur- 
chase of  new  materials.  If  the  proceeds  should  exceed  the  expenditures,  ^e  bal« 
ance  might  be  used  for  the  support  of  iadigent  student;^, 
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The  other  work  of  the  school  should  include  a  thorough  oonrse  in  mechanical 
drawing,  mathematics  through  trigonometry,  a  good  knowledge  of  English,  some 
work  in  history,  and  physics.  In  other  words,  give  a  good  liberal  education  in 
addition  to  the  practical  work,  the  whole  course  extending  through  three  or  possi- 
bly four  years. 

As  teachers  of  the  trades,  well-educated  men  who  have  been  foremen  would  be 
best  fitted  for  the  work.  If  the  instructors  in  all  the  branches  oovid  be  men  of 
technical  education  the  school  would  be  the  better  for  it,  lor  the  one  eentral  idea 
could  then  be  best  carried  out. 

In  suggesting  this  system  of  trade  schools,  I  can  realize  that  it  would  be  most 
successful  in  the  Southern  and  Western  States,  where  there  are  but  few  shops  and 
factories  as  yet,  and  where,  consequently,  it  is  difficult  to  learn  a  trade.  Even  in 
the  Eastern  and  Central  States,  where  there  are  better  chances  to  learn  a  trade  as  an 
apprentice,  a  school  of  this  sort  would  undoubtedly  be  successful,  for  ordinarily  the 
applicaots  for  apprenticeships  are  more  numerous  than  are  the  places  for  them. 

A  school  of  this  sort  would  be  a  success ;  it  would  educate  and  make  skilled  work- 
men of  a  class  that  would  otherwise  receive  but  little  education ;  it  would  interest 
a  man  in  his  work  for  his  work's  sake,  and  he  would  consequently  strive  to  improve 
himself  and  make  himself  better  fitted  to  do  his  work.  New  means  of  ei^oyment 
and  recreation  would  be  opened  to  him,  and,  even  though  he  always  remained  an 
artisan,  his  life  would  rise  above  the  mechanical  existence  of  the  ignorant  laborer. 

Mechanical  Drawing  in  Technical  Schools. 
J.  J.  Flathbr,  (^  Indiana. 

The  comparatively  recent  rise  of  engineering  as  a  profession  and  its  rapid  growth 
have  called  into  existence  numerous  technical  schools  for  the  education  of  the  future 
engineer,  which  have  been  organized  and  oftentimes  controlled  by  those  who  hav^e 
derived  their  ideas  of  proper  methods  of  professiouul  training  from  inheritetl  or 
acquired  ex)>erience  in  teaching  the  old  or  'Menriiert  professions" — theology,  medi- 
cine, and  law. 

In  the  learned  professions  intellectual  development  is  the  primary  thought 
whereas  in  the  education  of  the  engineer  the  aim  is  to  so  train  the  student  that  he 
may  have  a  thorough  conception  of  the  principles  upon  which  the  profession  is 
based,  and  such  practice  in  applying  these  principles  as  will  best  enable  him  to  suc- 
ceed in  whatever  branch  of  engineering  he  may  enter  after  leaving  college. 

Whatever  intellectual  development  the  student  may  acquire  is  a  result  of  the  pro- 
ceM,  not  the  direct  aim. 

Ck)nsidering  the  newness  of  engineering  education,  it  is  not  surprising  that  features 
exist  and  are  carried  out  in  the  curricula  of  some  of  our  technical  schools  which 
only  in  a  measure  attain  the  desired  end. 

Owing  to  the  comparatively  short  time  they  have  been  in  use  these  features  have 
not  been  generally  recognized,  or,  if  recognized,  the  adherents  of  the  old  school 
have  opposed  any  change. 

Another  reason  for  their  existence  is  the  fact  that  each  new  school  is  equipped 
with  instructors  and  professors  who  usually  adopt  the  methods  they  were  taught; 
hence  we  see  in  certain  lines  a  general  similarity  of  instruction  which,  although  it 
may  promote  the  knowledge  of  the  student  and  enlarge  his  mental  capacity,  does 
not  best  subserve  his  ultimate  advancement. 

While  we  recognize  that  the  subject  of  engineering  education  is  not  sufficiently 
old  to  be  crystallized  into  a  definite  form,  and  while  we  further  recognize  the  advis- 
ability of  having  different  kinds  of  engineering  schools — some  having  departments 
for  shop  practice  and  others  providing  courses  where  manual  training  is  omitted — 
yet  there  are  many  subjects  which  are  commonly  included  in  all  courses  for  engi- 
neering students,  prominent  among  which  is  mechanical  drawing. 
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This  subject,  as  frequently  taught,  does  not  give  the  student  that  training,  of 
which  we  have  already  spoken,  which  will  enable  him  to  make  the  greatest  advance- 
ment after  graduation. 

The  actual  system  of  projection  as  taught  by  many  professors  is  opposed  to  shop 
practice,  and  the  student  so  taught,  when  he  enters  upon  the  duties  of  his  profes- 
sion, has  not  only  to  learn  the  shop  methods,  but  he  must  forget  much  of  what  he  has 
previously  learned. 

As  drawing  is  the  language  of  the  engineer,  it  is  of  the  greatest  importance  that 
the  student  be  properly  taught  to  express  himself,  and  that  his  methods  confomi  to 
those  in  vogue  among  practical  men.  You  are  doubtless  familiar  with  Chordars  boy 
Joe,  who  wrote  22  pages  of  legal  cap  to  explain  a  detail  drawing.  A  drawing  which 
requires  explanation  does  not  fulfill  its  mission.  A  draftsman  can  not  always  be  at 
hand  to  interpret  his  drawing,  nor  should  he  be.  Drawings  for  use  in  the  shop,  right 
at  the  draftsman's  hand,  should  be  so  complete  and  self-explanatory  that  a  properly 
skilled  workman  a  thousand  miles  away  could  execute  the  work  without  a  word  of 
descriptive  matter. 

The  machine-shop  drawing  is  simply  a  memorandum,  showing  what  is  to  be  pro- 
duced. It  is  necessarily  an  illustrated  memorandum,  and  to  be  perfect  it  sbonld 
answer  all  questions  which  a  workman  can  reasonably  ask  in  regard  to  the  work. 

It  is  not  necessary  to  have  a  finely-finished  drawing;  in  fact,  shop  drawings  should 
not  be  finely  finished.  A  clear  representation  of  the  piece  with  good  heavy  lines  aod 
distinct  dimensions,  even  if  drawn  freehand,  is  to  be  preferred  for  shopnsetoa 
highly  finished  fine-line  drawing  which  the  college  graduate  is  so  prone  to  tarn  ont 
when  he  first  enters  a  drafting  room. 

As  freehand  sketches  enter  largely  into  the  work  of  the  engineer  the  importance  of 
teaching  fi*oehaud  drawing  can  not  be  overestimated;  and  although  it  may  uot  lie 
generally  considered  as  mechanical  drawing,  yet  its  common  use  in  the  drawing  room 
and  shop  entitles  it  to  be  properly  classed  under  this  general  head.  Moreover,  iu 
this  connection  it  is  most  frequently  used  to  give  form  to  an  object  in  a  manner 
similar  to  that  employed  in  mechanical  drawing.  In  this  respect  it  differs  from 
artistic  sketching,  which  gives  a  general  representation  of  the  prominent  features  of 
an  object  or  scene. 

Freehand  drawing  is  a  wonderful  aid  iu  the  cultivation  of  the  observing  powers, 
and  practically  the  first  step  in  drawing  is  to  learn  to  see  accurately.  One  of  the 
foremost  American  engineers  of  the  present  day,  whose  name  you  would  recognize 
were  it  mentioned,  has  so  cultivated  this  power  of  observation  that  he  has  in  several 
instances  comprehended  the  details  and  dimensions  of  a  machine  so  completely  by 
inspection  that  he  has  been  able  to  make  working  drawings  and  duplicate  the 
machine  without  making  a  single  measuremeut  or  sketch. 

The  beginner  will  soon  recognize  that  the  untrained  eyesight  is  untrustworthy, 
and  when  this  is  realized  the  importance  of  keen  observation  becomes  apparent. 
Erroneous  conceptions  which  the  untrained  eye  will  cause  the  hand  to  execute  may 
be  corrected  by  intelligent  practice,  and  for  this  purpose  the  student  should  early 
be  given  a  course  in  object  drawing. 

His  first  work  should  consist  of  exercises  in  drawing  straight  parallel  equidistant 
lines,  both  horizontal  and  vertical;  then  should  follow  exercises  with  curved  lines 
and  circles  in  the  flat,  aft^r  which  the  student  should  be  given  a  few  examples  in 
shading  with  the  pencil  from  copy.  At  this  time  he  may  be  given  simple  objects 
and  machines  to  sketch,  and  the  relation  of  the  several  views  of  a  mechanical  draw- 
ing to  t^e  object  represented  and  to  each  other  should  be«arlj  impressed  upon  his 
mind.  For  this  purpose  actual  machine  pieces  and  combinations  will  be  found  of 
greater  value  than  geometrical  forms  or  wooden  models,  for  a  machine  piece  not 
only  presents  a  greater  range  in  offering  several  views  which  may  differ  in  some 
respect,  but  it  is  the  general  experience  that  a  boy  takes  to  siifeh  drawing  more 
readily  and  with  greater  interest. 
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As  the  work  progresses  the  student  should  take  measurement-s  from  the  objects  to 
be  Tepresented  and  the  sketch  should  be  dimensioned  according  to  the  couveutional 
shop  methods. 

Another  advantage  in  employing  actual  machine  parts  is  thus  obtained,  for  where 
a  measurement  is  a  little  above  or  below  a  standard  size  the  student  must  exercise 
his  judgment  in  deciding  upon  the  suitable  dimension  to  adopt — a  point  which  the 
draftsman  must  learn  sooner  or  lat«r. 

A  valuable  exercise  in  freehand  drawing  is  given  by  introducing,  from  time  to 
time,  memory  sketches  in  whirh  the  student  has  to  draw  a  given  piece  after  an  exam- 
inalion  of  the  pnrt.  Time  sketches  are  also  an  aid  in  teaching  this  work  and  should 
be  alternated  with  the  memory  sketches. 

An  aid  to  the  proper  disposition  of  the  views  in  a  meehauical  drawing  is  the  con- 
ception (proposed  by  Mr.  Sellers)  that  the  object  is  sniTounded  by  a  glass  case 
hinged  on  all  sides  and  so  eonstrneted  that  it  can  be  opened  out  flat  as  shown  in  the 
sketch  on  blackboard.  By  assnniiug  this  ease  to  \\e  placed  over  the  object  to  be 
drawn,  the  top  view  will  be  seen  by  looking  on  top  of  the  object;  the  front  view 
will  be  seen  from  the  front;  and  the  right  and  left  views  to  the  right  and  left  of  the 
front  view  respectively.  By  tracing  the  outlines  of  these  several  views  upon  the 
glass  and  opening  out  the  cas*?  the  several  views  will  he  pluceil  as  follows:  The  to]) 
view  will  be  shown  on  top,  the  front  view  will  apiM^ar  immediately  under  the  top 
view,  and  the  end  views  will  be  drawn  to  the  right  and  left  of  the  front  view  and 
in  line  with  the  latter,  so  that  the  position  of  the  drawing  indicates  the  view  taken. 
This  disposition  of  the  views  has  so  many  practical  advantages  that  it  is  employed 
almost  universally  in  the  shops. 

Exercises  in  lettering  should  begin  with  the  lirst  work  in  freehand  drawing  and 
should  be  continued  throughout  the  entire  course.  There  is  nothing  which  discounts 
a  drawing  so  much  as  poor  lettering,  and  there  is  scarcely  one  graduate  in  twenty 
who,  upon  leaving  college,  can  print  his  own  name  rapidly  so  it  will  look  well.  A 
part  of  this  fault  lies  with  the  teacher,  who  must  bear  constantly  in  mind  that  the 
old  proverb,  poeta  naacitnr  non  fit,  does  not  apply  to  lettering.  The  man  who  would 
letter  rapidly  and  neatly  must  acquire  the  ability  by  continued  practice;  he  is  sel- 
dom born  with  a  pen  in  his  hand.  The  student  should  be  given  one  or  two  simple 
forms  of  letter  which  can  bo  niade  rapidly,  and  all  his  subsequent  work  should  be 
confined  to  these  simple  forms.  It  is  folly  to  attempt  fancy  lettering,  and  time 
spent  on  such  work  is  thrown  away,  for  no  office  clraftsman  could  spend  the  time 
necessary  to  make  such  letters.  A  plain  block  letter  for  titles  and  a  runnug  law 
Italic,  a  plain  Kom:m,  or  a  style  of  round  writing,  are  the  only  forms  which  the 
student  should  try  to  master. 

The  writer  has  adopted  a  plan  which  is  productive  of  good  results  and  one  which 
might  be  carried  still  further  to  advantage.  It  is  that  in  all  exercise  work  and  in 
weekly  tests  all  subject  headings,  with  name  and  date,  must  be  neatly  printed  off- 
hand. This  gives  continual  practice  in  addition  to  that  obtained  in  the  drawing 
room,  and  it  is  found  that  the  men  gradually  acquire  a  fair  degree  of  rapidity  and 
style. 

In  this  groundwork  the  principles  of  projection  should  be  thoroughly  inculcated 
in  the  mind  of  the  student,  as  much  of  his  after  success  and  a<lvancemeut  depends 
upon  his  thorough  knowledge  of  these  elenient.s. 

The  time  spent  on  this  freehand  work  is,  in  most  colleges,  too  short  to  accomplish 
much  good.  It  is  the  writer's  opinion  that  the  average  student  is  in  a  better  condi- 
tion to  enter  upon  the  more  advanced  work  of  drawing  and  machine  design  by  a 
thorough  course  in  freehand,  and  that  ultimately  he  accomplishes  much  more  than 
if  such  time  were  devoted  to  instrumental  work.  Fi'om  four  to  eight  hours  per 
week  may  be  advantageously  devoted  to  this  work  throughout  the  first  term  of 
freshman  year. 
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At  this  time  instrumental  work  elionld  be  taken  up,  and  right  here  much  yalaable 
time  is  wasted  in  elementary  exercises  in  line  work,  oonsistiiig  of  the  constmctioa 
of  geometrical  diagrams  arranged  with  a  view  to  securing  facility  and  accuracy  in 
the  use  of  instruments. 

Why  not  start  the  student  upon  projection  drawing  at  once  and  let  him  acqniie 
facility  of  execution  at  the  same  time  he  is  obtaining  practice  in  projection  f  His 
experience  in  freehand  sketching  has  taught  him  the  principles  of  projection  and 
his  subsequent  work  with  the  T-square  and  compass  should  be  in  the  nature  of  a 
development.  Let  the  student  then  be  given  machine  pieces  and  simple  machinM 
suited  to  the  capacity  of  the  individual  from  which  he  must  make  working  draw- 
ings. By  the  use  of  notes,  blackboard,  and  elbow  work,  let  htm  know  what  consti- 
tutes a  good  working  drawing  and  let  him  use  the  ordinary  con ventional  shop  meth- 
ods of  representation.  Have  good  examples  of  shop  drawings  so  disposed  in  the 
drawing  room  that  he  may  refer  to  them  for  comparison  and  for  such  minor  details 
as  are  necessary  to  make  a  proper  drawing.  Above  all  let  the  student  assume  that 
his  drawing  is  going  into  the  shop  to  be  worked  from,  and  treated  in  all  respects 
with  no  more  care  than  any  other  working  drawing.  If  there  is  any  error  or  mis- 
understanding the  draftsman  alone  is  responsible ;  if  the  lines  and  figures  become 
indistinct  with  shop  use,  it  shows  they  should  have  been  made  heavier;  if  verbal  or 
written  explanations  (other  than  the  customary  notes  which  appertain  to  a  working 
drawing)  are  necessary,  it>shows  an  incomplete  drawing;  and  it  is  the  province  of 
the  instructor  to  see  that  these  objects  are  attained.  In  this  work  the  character  of 
the  examples  may  bo  very  properly  differentiated  for  the  several  departments  of  engi- 
neering. 

In  the  present  discussion  of  the  subject  we  shall  confine  ourselves  to  such  work 
as  would  be  suitable  for  mechanical  or  electrical  engineers. 

Tracing  and  blue  printing  should  be  taken  up  at  this  time  and  the  work  of  the 
term  completed  by  a  series  of  graded  exercises  in  isometric  drawing,  line  shading, 
and  tinting.  To  carry  this  work  through  successfully  will  require  from  six  to  ten 
hours  per  week  for  twenty-four  weeks. 

At  the  beginning  of  sophomore  year  a  short  course  should  be  given  the  student  in 
descriptive  geometry,  including  shades  and  shadows.  The  time  devoted  to  this  sub- 
ject may  vary  from  five  to  eight  hours  per  week  for  sixteen  weeks,  two  hours  of  this 
time  being  given  to  recitation-room  work.  Upon  the  conclusion  of  this  subject  onr 
student  should  be  given  over  a  line  of  work  preparatory  to  machine  design.  For  lack 
of  a  better  name  we  shall  call  this  work  the  ''  mechanism  of  machinery.''  Its  object 
is  to  study  the  nature,  proportions,  construction,  and  analysis  of  existing  machineSt 
and  may  be  taught  by  means  of  lectures,  inspection  of  the  actual  machine,  and 
drawing-room  exercises.  Where  possible  the  machine  should  be  taken  apart  by  the 
students  and  its  several  parts  sketched.  Visits  of  inspection  to  manufacturing 
works,  in  which  the  students  may  watch  and  note  the  more  important  methods  of 
construction,  constitute  a  part  of  this  work.  In  the  various  machines  inspected, 
the  methods  of  oiling  and  adjustment,  provision  for  taking  up  wear,  extent  of  wear- 
ing surfaces,  different  metals  used  and  reasons  therefor,  should  not  only  be  carefully 
pointed  out  to  the  student,  but  he  should  be  taught  to  observe  these  features  him- 
self. By  noting  at  the  same  time  the  widths  of  belt  used  and  the  speeds  at  which 
the  machines  are  run,  also  the  character  and  quantity  of  work  turned  out,  the  stn- 
dentisnot  only  preparing  himself  for  the  immediate  work  of  machine  design,  but 
he  is  acquiring  habits  of  observation  which  will  be  an  advantage  to  him  throughout 
his  entire  career.  The  ability  to  get  at  the  true  inwardness  of  a  machine  by  obser- 
vation and  analysis  from  point  to  point  is  not  usually  possessed  by  the  untrained 
engineer. 

Lectures  on  methods  of  handling  anil  turning  out  work  in  machine  shops  and 
other  works  constitute  a  valuable  feature  of  this  subject,  for  even  with  the  best  of 
college  shops  and  methods  of  instruction  the  student  obtains  but  a  limited  knowl- 
edge of  shop  practice. 
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The  object  of  the  leotarer  on  this  subject  slioald  be  to  poiut  out  ways  and  mekns, 
and  to  indicate  where  designs  are  defective;  where  they  may  be  improved;  where 
and  why  other  proportions  should  be  used;  how  parts  may  be  changed  so  they  may 
be  constmcted  more  cheaply;  in  short,  as  far  as  possible,  in  the  limited  time  at  his 
disposal,  his  object  is  to  teach  the  more  important  principles  which  guide  the  suc- 
cessful engineer  in  his  designing,  so  far  as  the  constructive  features  are  concerned. 
Mere  statements  and  facts  should  be  subjected  to  the  idea  of  bringing  out  the  reasons 
pro  and  con  in  any  given  case.  Suitable  exercises  to  be  worked  out  in  the  drawing 
room  should  accompany  this  work.  These  may  consist  of  combinations  of  several 
pieces  shown  in  section  and  otherwise,  so  that  the  student  learns  the  relation  of 
the  drawing  to  the  ihiitg,  and  in  assembling  these  several  pieces  he  learns  the  rela- 
tion between  the  individnal  thing  and  the  machine.  For  this  work  the  exercises 
may  be  taken  in  part  from  sketches  made  by  the  student,  and  in  part  from  the  blue 
prints  of  details  of  machine  parts  which  may  be  obtained  from  the  manufacturer,  or 
they  may  be  taken  from  senior  designs.  This  work  should  extend  through  to  the 
end  of  sophomore  year,  or  for  a  period  of  twenty-four  weeks.  One  lecture,  and  from 
Ave  to  eight  hours  per  week,  inspecting,  sketching,  and  drawing,  may  be  very  advan- 
tageously devoted  to  this  subject.  The  student  is  thus  prepared  at  the  beginning 
of  junior  year  to  take  up  the  study  of  machine  design. 

Machine  design  is  both  a  science  and  an  art.  It  is  a  science  in  that  it  is  based 
upon  rational  deductions;  it  is  an  art  in  that  it  requires  skill  and  judgment  in 
applying  these  deductions  to  the  engineering  materials  which  are  available.  Cal- 
culation from  a  given  formula  is  not  machine  design;  judgment,  or  what  has  been 
termed  '*  horse  sense,"  enters  quite  prominently  as  a  factor  in  the  work.  If  calcu- 
lation calls  for  a  60-inch  boiler  to  be  2  inches  thick,  the  designer  must  know  intui- 
tively that  something  is  wrong.  He  should  also  be  sufficiently  informed  on  shop 
practice  and  methods  that  when  he  designs  a  piece  of  work  he  must  know  whether 
it  can  be  made  in  the  shop. 

In  the  designing  of  new  machines  and  mechanical  constructions,  the  draftsman 
most  draw  from  his  knowledge  of  well-known  forms  an^  parts  and  combine  them; 
but  to  proportion  them  properly  and  adapt  them  to  the  purposes  required,  he  must 
take  into  consideration  the  stresses  to  which  they  are  subjected,  and  the  behavior 
of  the  available  material  under  varying  conditions.  The  choice  of  suitable  dimen- 
sions and  forms  is  -the  work  of  the  machine  designer. 

Engineers  and  practical  shop  men  are  enabled  to  proportion  the  various  machines 
which  are  daily  manufactured,  and  to  satisfactorily  design  new  machines,  without 
a  knowledge  of  the  character  of  the  forces  acting  in  the  various  parts  of  the  machine ; 
but  it  is  safe  to  assume  that  this  knowledge  has  been  obtained  only  as  a  result  of 
long  experience  and  the  process  of  substitution — that  is,  when  a  part  failed  in  a 
machine  a  larger  or  stronger  piece  was  substituted  in  the  next  one  built — an 
expensive  method  of  design. 

The  shop  designer  is  frequently  an  averager,  who  obtains  his  results  largely  from 
the  catalogues  and  publications  of  other  manufacturers ;  and,  while  this  is  valuable 
as  affording  a  means  of  comparison  and  corroboration,  we  believe  that  all  int<elligent 
mechanical  design  must  be  based  on  a  knowledge  of  scientific  principles.  On  the 
other  hand,  there  is  a  difficulty  in  proportioning  mauy  machine  parts  on  account  of 
the  lack  of  exact  information,  and  of  their  variable  functions  not  amenable  to  exact 
mlea.  For  such  cases  empirical  formulas  and  tables  made  up  from  the  results  of 
experiment  and  practice  will  be  found  of  great  assistance* to  the  designer. 

From  these  considerations  it  will  be  seen  that  the  province  of  the  instructor  in 
machine  design  is  to  teach  the  principles  available  as  guides  in  machine  design,  and 
to  furnish  such  examples  to  be  worked  out  at  the  drawing  board  as  will  ultimately 
tend  to  the  development  of  the  student's  engineering  knowledge.  The  teacher  of 
machine  design  should  evidently  be  a  man  familiar  with  practical  shopwork  and 
modern  methods,  but  he  should  not  attempt  to  cram  the  student  full  of  facts  and 
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tables.  If  the  imderl^'ing  principles  are  made  prominent  let  the  instmctor  feel  thftt 
his  work  is  well  done;  for  development  into  the  full-fledged  engineer  can  not  occur 
at  once.  It  takoM  time,  and  we  must  remember  that  there  is  inertia  in  mind  as  well 
as  in  matter. 

The  teacher  of  machine  design  must  also  guard  himself  against  giving  the  student 
formulas  without  showing  their  derivation  and  the  relation  of  the  several  factors 
involved.  It  is  not  teaching  principles  if  we  select  a  dozen  or  more  formulas  with 
constants  already  determined  and  say  to  the  student :  Draw  a  piston  rod  end.  for 
instance,  making  the  diameter  of  rod  equal  to  one  sixth  of  the  diameter  of  cylinder. 
If  this  is  the  way  to  teach  our  boys,  why  not  get  ont  tables  for  general  cases  and 
pnt  them  into  the  hands  of  our  students f  The  average  student  is  a  reasoniible  and 
a  reasoning  person,  but  even  a  student  is  limited  in  capacity.  For  this  reason  we 
should  so  mncli  the  more  teach  principles  ns  foundations  and  let  the  character  of  the 
individual  problems  be  determined  by  the  ability  of  the  man.  It  is  unwise  to  gauge 
all  men  by  the  same  standard,  and  the  old  saying,  ''Yon  can't  make  a  whistle  out  of 
a  pig's  tail/'  should  constantly  be  borne  in  mind  by  the  college  professor  who  puts 
all  his  men  through  the  same  work  in  machine  design  and  expects  all  to  be  equally 
gifted  in  designing.  If  a  boy  has  capacity  for  engineering  he  may  be  g^ven  prob- 
lems and  designs  to  work  out  that  a  man  of  less  natural  ability  could  not  possibly 
execute.  Although  natural  aptitude  is  a  great  advantage  in  this  work,  much  can 
be  acquired,  and  the  teacher  must  judiciously  direct  the  work  of  each  student  in 
order  that  he  may  thereby  the  better  prepare  the  individual  for  his  future  vocation. 

Before  entering  upon  the  real  work  of  the  drawing  room  it  is  advisable  to  spend 
about  three  weeks  in  the  recitation  room  (three  hours  per  week)  in  a  general  discos- 
sionof  the  engineering  materials  and  the  principles  and  general  rules  of  calculation 
which  are  applicable  to  problems  that  may  arise  in  the  determination  of  machine 
parts. 

The  subject-matter  taken  up  under  those  heads  is  not  intended  to  displace  nor 
should  it  be  substituted  for  the  study  of  metallurgy  and  applied  mechanics.  The 
propei*tic8  and  strength  of  engineering  materials  and  the  principles  relating  thereto 
are  to  be  considered  as  an  etiuipmeiit  of  suitable  tools  which  will  enable  a  man  to 
intelligently  design  those  simple  el<»ments  of  which  a  machine  is  composed.  The 
hasty  preliminary  view  of  the  licld  is  merely  to  indicate  to  the  student  where  these 
tools  may  be  found. 

From  six  to  ten  hours  per  week  for  twenty-eight  weeks  should  be  devoted  to  the 
design  of  machine  elements^  such  as  those  which  come  under  the  head  of  fastenings, 
gearing,  pulleys,  shafts,  and  bearings.  This  may  be  followed  by  problems  in  kin- 
ematics relating  to  straight  line  motions,  quick  return  motions,  and  various  cam 
motions,  after  which  practice  should  be  giv^enin  the  application  of  Zeuner's  diagram 
to  valve  gears.  Eight  to  ten  hours  per  week  for  twelve  weeks  are  necessary  for  tins 
portion  of  the  work.  At  the  beginning  of  senior  year  steam-engine  design  may  be 
taken  up  and  caiTied  on  for  sixteen  weeks,  seven  to  nine  hours  a  week  being  neces- 
sary for  the  work.  Upon  its  completion  the  student  takes  up  the  design  of  machine 
tools,  boilers,  pumps,  clutches,  hoisting,  punching,  and  other  machinery.  The  time 
allotted  to  this  section  of  the  subject  should  vary  from  eight  to  twelve  hours  per 
week  for  twenty-four  weeks.  It  will  be  found  that  quite  a  number  of  men  will  even 
spend  as  much  as  twenty  hours  i)er  week  on  this  work  if  permitted  to  do  so. 

The  method  of  teaching  machine  design  as  carried  on  at  Purdue  University  varies 
with  the  character  of  the  work.  80  far  as  possible  the  students  are  given  individual 
problems  so  that  each  may  make  his  own  calculations  and  become  familiar  with  the 
method  and  application  of  the  formula  involved.  Preceding  each  new  series  of 
problems  a  short  lecture  is  given  to  the  class,  in  which  are  pointed  out  the  underlying 
principles  relating  to  the  problems,  and  the  derivation  and  application  of  the  form- 
ula to  be  used  are  explained,  and  reasons  noted  why  other  proportions  should  be 
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idopted  midei:  other  conditioas.  In  these  problems  each  part  is  designed  to  do  some 
definite  work  for  which  the  data  are  given  or  may  be  determined. 

Upon  the  completion  of  these  elementary  problems  the  student  is  given  a  course  of 
exercises  in  kinematic  and  valve-gear  problems,  as  previously  indicated.  With  the 
commencement  of  senior  year  he  takes  up  steam-engine  design.  In  this  work  a  given 
horse  power  of  engine  is  assumed,  suitable  limits  are  chosen,  and  the  indicator  cards 
drawn  for  minimum,  maximum,  and  normal  conditions.  These  diagrams  are  modi- 
fied to  conform  to  practical  conditions ;  and  the  diameter,  length  of  stroke,  and  speed 
of  the  engine  are  determined  after  the  tangential  pressures  upon  the  crank  pin  have 
Iteen  ascertained  from  assumed  inertia  effects.  Instruction  is  given  by  means  of  lec- 
tnres  and  drawing-room  notes.  Each  student  makes  a  complete  set  of  theoretical  dia- 
grams in  pencil  on  sheets  24  by  36  inches  (standard  size  for  senior  drawings),  after 
which  the  details  of  the  engine  are  worked  up  by  ths  class  collectively — one  man  takes 
the  cylinder,  another  the  bed,  another  the  crossbead  and  connecting  rod,  and  so  on. 
In  designing  these  details  the  student  has  access  to  a  good  reference  library  in  the 
drawing  room  and  a  very  complete  collection  of  trade  catalogues  and  working  blue 
prints  from  manufacturers,  so  that  he  has  every  means  of  becoming  informed  in 
re^rd  to  current  practice. 

In  the  design  of  details  and  in  machine  drawings  which  follow  this  work,  the 
tracings  are  made  direct  from  the  penciled  drawings.  When  completed,  each  stu- 
dent obtains  a  full  set  of  blue  prints.  Conventional  shop  practice  is  used  through- 
out all  the  work  in  machine  design,  and  this  is  especially  emphasized  during  the 
senior  year  where  greater  occasion  for  its  use  arises.  For  calculation  and  prelimi- 
nary notes  a  system  has  been  adopted  by  which  the  work  and  results  are  kept  dis- 
tinct, and  yet  both  are  preserved  for  future  reference  or  comparison.  The  advantage 
nf  any  such  system  in  locating  errors  is  apparent.  In  the  present  case  notes,  form- 
uhis,  and  results  are  kept  on  one  page,  while  the  calculations  are  made  on  the  oppo- 
site page,  so  that  the  work  and  results  are  together,  yet  distinct.  No  attempt  is 
made  to  economize  paper,  the  only  object  aimed  at  being  to  save  time,  and  this  is 
best  obtained  by  teaching  the  student  to  systematize  his  work  and  have  the  calcu- 
lations where  they  may  be  referred  to  in  case  of  error  or  in  checking  results.  Dur- 
ing the  progress  of  the  work,  especially  in  scale  drawings,  the  draftsman  is  encour- 
aged to  make  full-sized  sketches  of  the  several  parts  of  his  design  in  order  that  he 
may  obtain  a  better  degree  of  proportion.  To  this  end,  specially  prepared  section 
paper  is  provided,  so  that  the  part  may  be  rapidly  sketched  in  freehand  without 
other  reference  to  size  than  that  furnished  by  the  paper  itself. 

The  concluding  work  of  the  senior  year  consists  of  special  designs,  assigned  indi- 
vidually, according  to  ability  and  circumstances.  This  work  is  generally  presented 
in  the  form  of  a  problem  which  involves  more  or  less  engineering  knowledge  and 
the  exercise  of  judgment  in  the  application  of  principles  studied  earlier  in  the 
coarse.  Time  blanks  are  used  for  these  designs,  as  it  is  thought  that  a  record  of 
the  work  and  time  spent  on  it  is  advantageous  to  both  student  and  instructor. 
Instniction  is  given  in  this  work  by  means  of  consultation  with  the  student,  advice, 
and  corrections.  References  are  cited  when  the  problem  is  assigned.  As  the  design 
progresses  many  of  the  details  are  sketched  off  and  worked  up  by  under-classmen. 
For  this  purpose  several  of  the  more  advanced  freshmen  and  sophomores  are  detailed 
as  assistants  to  the  seniors,  and  from  an  experience  of  two  years  the  plan  can  be 
indorsed  as  producing  excellent  results.  '^The  senior  is  given  a  responsibility  which 
insores  greater  care  and  thoroughness  on  his  part,  besides  which  it  enables  him  to 
accomplish  a  great  deal  more  of  real  shopwork  than  would  otherwise  be  the  case. 
There  is  also  an  advantage  to  the  under-classman,  as  he  is  brought  more  inti- 
mately in  contact  with  a  class  of  work  as  nearly  as  possible  similar  to  that  carried 
on  in  engineering  drawing  rooms. 

Becapitulating  and  taking  the  average  time  allowance,  it  will  be  seen  that  we 
advocate  a  course  in  mechanical  drawing  covering  four  years  and  occupying  a  total 
of  1,168  hoorsi  allotted  as  follows : 
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Hours  occupied  in  mechanical  drawing. 


I    ^^^-      weeks.  '»~"- 


ClftM. 


How  oeoupied. 


C  I  Freehand  drawing  ftod  lefetoring I 

Freehnun  yetkr <|  Instrumental  drawing:  Tracii^,  bine  printing,  I 

(        Rbading,  tinting,  isometric. 

c    Descriptive  geometr>%  shades,  and  shadows ' 

Sophomore  year <    MtM;banism  sketches,  assouibling,    and    section  i 

( •      drawing. 

Junior  year >  Design  of  machine  elements,  cam  motions,  and  ! 

I      valve  gears.  , 

Senior  year '  Steam-engine  and  machinery  design I 


IG 


16 
24 


40  ' 
40  I 


Total. 


96 
Hi 

820 

820 

1,168 


^P»r>ENDIX. 


MINUTES  OF  SECTIONS. 


SECTION  ON  AGRICULTURE  AND  CHEMISTRY. 


The  Section  on  Agriculture  and  Chemistry  held  but  a  single  meeting, 
ill  which  the  only  work  done  was  to  elect  oflBcers  for  the  coming  year. 
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SECflON  ON  COLLEGE  WORK. 


Much  of  tlie  work  usually  comiog  before  this  Section  during  the 
annual  conventions  of  the  Association  was  merged  with  that  of  the 
various  agricultural  congresses  in  session  at  the  same  time  and  place. 
Two  sessions  only  of  the  Section  were  held. 

The  first  session  was  called  to  order  at  11  a.  m.,  October  17,  Presi- 
dent Dabney  in  the  chair.  The  secretary  of  the  Section,  President 
Fernald,  of  Maine,  being  absent,  President  Stockbridge,  of  North 
Dakota,  was  elected  to  serve  in  his  place.  The  report  of  the  president 
of  the  Section,  Dr.  Dabney,  read  in  the  general  session  of  the  Associa- 
tion, was  brought  up  for  consideration.  On  motion  of  President  Scott, 
of  New  Jersey,  it  was  voted  that  the  report  of  the  president  be  referred 
to  a  committee  of  three,  with  instructions  to  embody  the  recommenda- 
tion of  the  report  aad  those  of  the  Inspector  Greneral  of  the  Army  on  the 
same  subject,  namely,  military  instruction  in  land-grant  colleges,  in  a 
resolution  to  be  presented  to  the  War  Department  as  the  sense  of  the 
Section.  Messrs.  Scott,  Welborn,  and  Harris  were  named  as  such 
committee.    The  Section  then  adjourned. 

The  second  meeting  of  the  Section  was  called  to  order  at  12  m., 
October  18,  President  Dabney  in  the  chair.  No  business  was  brought 
up  except  the  election  of  officers  for  the  ensuing  year,  resulting  as 
follows:  President,  President  Fairchild,  of  Kansas^  vice-president^ 
President  Harris,  of  Maine  j  secretary.  President  Stockbridge,  of  North 
Dakota.    The  Section  then  adjourned  sine  die. 

H.  E.  Stockbridge, 

Secretary. 
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SECTION  ON  HORTICULTURE  AND  BOTANY. 


The  following  x>ftper8  were  presented  by  Prof.  B.  D.  Halsted,  of  New 
Jersey: 

The  Solakdi  Printino. 
By  B.  D.  Halstsd,  </  New  Jersey, 

Toar  worthy  secretary  snggeste  that  the  papers  before  the  Section  be  mainly  upon 
methods  and  plans;  therefore  the  following  process  of  making  records  of  varions 
resnlts  is  given.  It  was  given  at  the  Madison  meeting  of  the  American  Association 
for  the  Advancement  of  Science,  bat  as  many  of  the  station  botanists  and  hortical- 
turists  were  absent,  and  because  several  have  expressed  an  interest  in  the  process,  it 
is  again  stated  in  brief:  It  is  a  process  of  sun  printing,  and  can  be  employed  for  any 
subject  not  t^o  thick  or  dark  to  admit  the  passage  of  light.  With  leaves  and  objects 
similar  to  them  it  is  particularly  well  adapted.  The  process  consists  in  exposing  an 
object  like  a  leaf,  for  example,  to  the  sunlight  while  closely  held  upon  sensitized 
paper,  the  aristotype  paper  being  the  kind  most  experimented  with  in  an  ordinary 
photographer's  printing  frame. 

This  sun  print  thus  obtained  is  toned  in  the  same  way  aa  an  ordinary  photograph 
print.  This  print  becomes  a  negative,  l^om  which  a  positive  ia  pcinted.  To  do  this 
the  negative  is  placed  in  kerosene  for  a  minute,  wiped  clean,  and  put  in  a  printing 
frame,  faced  by  aristo  paper.  This  positive  is  toned  in  the  same  way  as  was  the 
negative,  and  the  work  of  taking  a  picture  is  finished,  and,  if  well  done,  there  is  an 
exact  reproduction  of  very  many  of  the  details  of  the  subject. 

If  green  leaves  or  subjects  be  taken  fresh,  they  need  no  previous  treatment,  the 
only  precaution  being  to  have  them  dry  upon  the  surface  exposed  to  the  aristo  paper. 
When  dry  subjects  are  used,  they  may  be  placed  in  the  kerosene  for  a  short  time, 
which  only  makes  them  more  translucent  in  the  lighter  parts  and  facilitates  the 
printing. 

There  are  many  subjects  that  yield  better  results  by  the  Solandi  process  than  by 
photography.  The  former  is  by  transmitted  light,  and  brings  out  some  of  the 
pecnliarities  that  lie  beneath  tlie  surface  and  are  not,  therefore,  secured  by  photog- 
raphy. 

The  cheapness  and  ease  of  the  process  commend  it  to  everyone  who  desires  exact 
prints  of  various  objects.  There  is  no  camera  needed,  no  sensitized  glass  plates,  or 
even  a  dark  room.  A  photographer's  printing  frame  and  a  few  cents'  worth  of  aristo 
paper  are  sufficient  to  secure  a  dozen  pictures.  The  toning  is  easily  done,  costs  but 
a  little  for  a  hundred  pictures,  each  one  of  which  is  absolutely  natural  size  and  the 
details  represented  without  distortion. 

Samples  of  the  work  are  shown,  and  they  must  speak  for  the  process. 

FiBLD  Obsbrvations  wfth  Fungi. 

By  B.  D.  Halstbd.  of  New  Jer$ey. 

The  study  of  destructive  fungi  has  been  confined  very  largely  to  the  laboratory. 
This  has  been  as  it  should  be,  for  it  is  only  with  the  compound  microscope  and 
varions  methods  of  tube  and  plate  cultures  that  the  nature  of  the  pest  may  be 
determined.    It  seems  to  me  that  this  indoor  work  with  many  of  the  parasitio  fungi 
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has  gone  far  ODongh  to  be  at  least  snpplemented  by  observations  in  the  field. 
While  it  is  well  to  study  the  fungi  minutely  and  separately,  often  the  best  results, 
particularly  from  a  practical  standpoint,  are  to  be  derived  from  careful  and  contin- 
uous field  observations. 

The  following  instance  may  help  to  enforce  the  above,  and,  while  it  is  drawn 
from  my  own  notebooks,  it  serves  the  purpose  of  calling  the  minds  of  other  students 
of  similar  subjects  to  the  importance  of  making  similar  observations : 

In  1892  a  laboratory  study  was  made  of  the  quince  diseases,  and  particularly  one 
known  as  the  black  rot,  then  very  destructive.  The  miscroscopic  study  developed 
«trcmg  8ii3]n<  i'ln^  that  tlie  fungus  was  the  same  as  that  causing  a  similar  decay  of 
Hpifl^Sf  iijtitiiely :  Sphtrropiik  jnalormti  Peck.  Inoculations  were  easily  made  from  the 
quiiic*  to  tUo  aiiifla  fiiitl  i  itr  ttrsa.  Having  established  the  identity  of  the  black  rot 
nf  th*^  qinii0i>  iind  apple  by  Irjboratory  methods,  attention  was  turned  to  the  orchard, 
when  it  w^)*  UMU  found  tliut  one  apple  tree  standing  near  the  center  of  the  grove  of 
quiiif  c  ti4:««  and  loo^letl  with  f^uit  abounded  with  the  Sphan-aptis  while  the  quinces 
neartiMt  Iq  tlih  tren  were  the  most  affected.  It  was  then  found  that  the  same  rela- 
tuwi  existed  lietwi^eii  a  similar  rot  of  pears  and  the  above-mentioned  apple  tree, 
aiid  tbii  defray  wiVB  bIiowii  by  inspection  and  cultures  in  the  laboratory  to  be  due  to 
tiio  same  fuu^^iib.  T!i t:\se  a  l  ts  i  iistances  of  important  information,  aided  by  field oliser- 
vatiDDif  jtfMl  are  iutrodm-tory  to  a  study  that  was  made  in  the  same  field  early  in  the 
pi-e^ent  s^iieoii. 

F^Lin^  assured  rroni  Mh*-*r  experiments  of  the  value  of  beginning  in  time  the 
applft  tree  was  visited  iu  June,  and  this  proved  none  too  soon.  One  large  branch 
lo!)(li^d  damu  pith  frnit:  waB  a  graft  of  the  Red  Astrachan,  and  at  that  time  many  of 
tbt"^fnilrH  vrert^  4«^"yiiij^  itpciti  this  branch,  while  those  upon  the  other  portions  of 
tb^  tt^vi  wt*Fe  y^tHimil!,  >^nM!n,  and  sound.  This  fact  of  observation  taken  with 
tho«e  of  Jaiit  emidtiUf  in  tbiK  ^iagle  branch  of  the  Red  Astrachan,  was  the  beginning 
of  the  serioii*  troiibk*  iVoiii  black  rot  in  the  orchard  and  particularly  with  the 
f|t,!*.,,.M  T^i  .»M  .r  ivr.^.i^  ^vliile  in  1892  the  field  observations  traced  the  possible 
sonrce  of  the  rot  to  a  single  apple  tree;  those  of  the  present  season  pointed  oat  that 
the  SphceropsU  started  nnd  gained  headway  in  the  early  maturing  fruit  of  a  single 
large  branch  of  that  trep. 

From  the  remedial  standpoint  the  suggestion  comes  naturally  that  either  the 
whole  apple  tree  should  be  removed— that  was  the  advice  given  last  year— or  the 
branch  of  the  early  sort  cut  away.  This  latter  may  prove  to  be  the  desired  check 
and  should  be  tried.  This  is  a  case  of  saving  the  life  at  the  expense  of  the  limb  and 
comes  under  one  of  the  rules  of  modern  advanced  surgery. 

If  our  knowledge  of  the  field  habits  of  fungi  were  better  known  examples  simUar 
to  the  one  cited  might  be  given  without  number. 

At  the  present  time  the  writer  is  att.empting  to  gather  information  upon  the  rela- 
tionship which  one  cruciferous  crop  bears  to  another  in  tlie  matter  of  clubbing  of 
the  roots,  due  to  the  low  fungus  Plaamodiophora  brasaica'  Wor.  It  seems  to  prefer 
the  roots  of  the  cabbage,  but  within  the  past  month  most  aggravated  cases  of  it 
have  been  found  upon  turnips.  Radishes  are  least  afiected,  and  the  point  of  obser- 
vations is  to  see  how  much  risk  is  run  by  growing  turnips  after  cabbage  and  rad- 
ishes after  either,  also  how  long  the  fungus  may  remain  viralent  in  the  soil.  Not 
the  least  item  in  the  examination  of  the  roots  of  wild  weedy  CrucifercBf  as  suspicion 
rests  upon  them  as  the  *' common  carriers"  of  this  underground  enemy. 

A  final  suggestion  in  the  matter  of  an  appeal  for  more  field  stuily  of  fungi  is  that 
of  cooperation.  The  time  clement  is  the  only  one  that  stands  in  the  way  of  botanists 
from  Maine  to  California  working  together  upon  some  problems  requiring  only  the 
use  of  the  eyes  while  in  the  field,  orchard,  and  garden,  and  recording  the  facts  si» 
obtained.  In  laboratory  studies  we  can  not  expert  to  cooperate  largely,  bnt  in  field 
observations  there  is  no  barrier  against  it.  Therefore  let  us  do  more  field  work  with 
fungi  at  odd  houi*8,  mingled  with  recreation  at  times  it  may  be,  and  labor  helpfully 
together  upon  some  of  the  numerous  subjects  that  can  not  fail  to  interest  many  if 
not  all  the  station  botanists  and  horticulturists. 


SECTION  ON  MECHANIC  ARTS. 


According  to  the  plans  of  the  Aaaociation,  the  Section  on  Mechanic 
Arts  of  the  Association*  of  American  Agricultural  Colleges  and 
Experiment  Stations  held  its  first  annual  meeting  in  Hall  IV  of  Art 
Palace,  on  Michigan  avenue,  Chicago,  on  Wednesday  evening,  October 
18, 1893. 

The  meeting  was  called  to  order  at  7 :15  p.  m.  by  Chairman  C.  W. 
Hally  of  Minnesota.  This  meeting  being  the  tirst  held  by  the  new 
Section,  no  minutes  were  read. 

Prof.  C.  W.  Hall,of  Minne^sota,  presented  apaper  on  *^Some  Relations 
of  Mechanic  Arts  to  Agriculture.''  The  production  showed  concisely 
how  intimate  the  agricultural  and  mechanic  arts  were  and  how  they 
could  assist  each  other  in  individual  development.  The  paper  created 
considerable  discussion  and  a  free  exchange  of  opinions  regarding 
manual  training  operated  in  connection  with  agricultural  colleges. 

In  the  absence  of  Prof.  G.  W.  Bissell,  of  Iowa,  his  paper  on  "  Shop- 
work  at  the  Iowa  Agricultural  College''  was  read  by  the  secretary  of 
the  Section. 

Prof.  Bissell  outlined  the  system  of  shop  instruction  at  the  Iowa 
Agricultural  College,  and  illustrated  his  methods  by  a  very  complete 
set  of  blue  prints. 

Although  the  article  was  specific,  the  presentation  of  the  exercises 
used  in  one  college  was  fruitful  of  interesting  discussion. 

On  motion  of  Maj.  H.  E.  Alvord,  the  papers  read  were  ordered  incor- 
I)orated  in  the  general  proceedings  of  the  Association. 

On  motion  of  F.  P.  Antlerson,  the  three  remaining  papers  on  the  pro- 
gram were  read  by  title  and  referred  to  the  executive  committee  of  the 
Association  for  publication. 

The  other  papers  prepared  for  the  Section  on  Mechanic  Arts,  and  which 
were  referred  for  publication,  are: 

"  Mechanical  Drawing  in  Technical  Schools,"  by  Prof.  J.J.  Flather,  of 
Purdue  University. 

"  Manual  Training  and  the  Apprentice  System," by  Prof.  C.  Kuss  Rich- 
ards, of  University  of  Nebraska. 

"  What  Tools  are  Necessary  in  a  Manual  Training  Course,"  by  Prof.  H. 
E.  Smith,  of  University  of  Minnesota. 

In  the  general  discussion  following  the  reading  of  the  papers  some 
interesting  questions  were  examined  relative  to  the  amount  and  char- 
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acter  of  shopwork  that  shoald  be  given  to  agricoltaral  stndent8. 
Expressions  of  opinions  came  firom  Mig.  H.  E.  Alvord,  Prof.  W.  C. 
Latta,  of  Indiana;  Prof.  Lewis  McLoath^of  Soath  Dakota;  Prof.  J.  H. 
Washburn,  of  Rhode  Island;  Prof.  0.  W.  Hall,  of  Minnesota;  Presi- 
dent A.  W.  Harris,  of  Maine;  and  Prof.  Hogh  Jainieson,  of  Looisiana. 

The  qualifications  of  instructors  in  shopwork  were  freely  discussed, 
the  universal  opinion  being  that  a  man  having  a  practical  shop  expe- 
rience, together  with  that  training  received  in  a  technical  school,  is  the 
most  desirable  instructor  in  manual  training. 

No  further  business  was  transacted,  and  the  .first  meeting  of  the 
Section  on  Mechanic  Arts,  considering  the  diverting  influences  of  the 
Columbian  Exposition,  proved  very  successful. 

P.  P.  Andebson, 

iiiecretary. 


INDEX. 


NAME  LIST. 


AlTord,  H.  B.,  11,  15, 10, 19, 22,  3],  83, 34, 8«,  51, 58, 

00, 64.  d5, 86. 
Andenon,  F.  P.,  11, 13, 01, 96, 96. 
Anderson,  J.  W.,  74, 75, 76,77. 
Amuby,  H.  P.,  14, 34, 37, 52. 
Athert4>n,  6.  W.,  14, 52, 58, 50. 64. 
Atwftter,  W.  O.,  48. 
Baboook,S.H.,  37.52. 
Backhana,  A.,  38. 
Bakntine,  W.,  13. 
Battle,  H.  B.,  14. 
Bennett,  R.  L.,  13. 
Bieaea  6.  W.,  65,96. 
Black,  a  E.,  15. 
Bondorant,  A.  J.,  13,60,65. 
Bowker.  W.  H.,  14. 
Brigbam,  J.H..  14. 
Bmner,  L.,  29. 

Bachanan,  W.  I.,  21, 34, 38, 52, 56. 
BaiAini,  B.  C,  15. 
Oaldwelt  W.  H.,  14.  52. 
Canfield,  J.  H.,  11,  64. 
CaTitt,  W.  R.,  14.  50.  60.  64. 
Cotnatook.  J.  H..  14,  61. 
Craighead,  £.  B.,  14. 
Cartisa,  C.  F.,  18. 

Dabney,  jr.,  C.  W.,  14,  37,  58.  60,  92. 
Detmera,  B.  J..  14. 
DeVnyst.  P.,  38. 
EUia,  S.  H.,  14. 
Emery,  S.  M.,  14.  24. 
Faircbild,  G.  T.,  11.  13,  28,  37,  51.  60.  92. 
FarringtoD,  E.  H..  13,  37,  56,  56. 
Fay,  J.  A.,  75,  76,  78. 
Fenwld,M.C..92. 
FbMCg,  C.  O.,  14. 
Flather,  J.J.,  81,  95. 
Frear,  W.,  11,  14,  60,  64. 
Fuller,  V.  E.,  52. 
GUbert,  H.,  17, 37, 45, 46, 51. 
GUlette,  C.  P.,  13.' 
Glidden,  A.  C.  14. 
Goesamann,  C.  A..  14. 
Gofl;E.  8..11,61. 
6oodeU,H.H.,  11.64. 
GnUey,  F.  A.,  18.59. 
HadJey.  H.,  11, 14. 22, 64. 
Hall,  C.W.,  61, 67. 95, 96. 
Halated.B.D.,02. 
Harria,  A  .W.,11. 13, 21, 24, 30, 31, 34, 60. 61. 64. 92, 96. 

720— No.  20 7 


Hay8,W.M.,14,59. 

Hebard,  G.  R.,  15. 

Henry,  W.  A..  11, 15, 18, 30, 37, 38, 45. 

Hickman,  J.  F.,  14. 

HIU8,J.L.,15. 

Hinds,  H.H.,  52. 

Hinebancb,  T.  D.,  14. 

Holcombe,  J.  W.,  15, 35. 

Honnicatt,  J.  B.,  13. 

Hmit,T.F.,14. 

Hnaton,  H.  A.,  13. 

Jamieson,  Jr.,  H.,  13, 86. 

Joueii,J.  M.,  13. 

Johnaon,  A.  A.,  31. 

Johnson,  8.  W.,  11, 31, 64. 

Kellogg,  A  L.,  13, 37, 60. 

Koon8,B.F.,13,58. 

Latta.W.C.,86. 

Lawea.J.,46,47,48. 

Lazenby,W.R.,14,61. 

Lee.  8.  D.,  11. 

Hagrader,  A.  C,  14. 

Mayo,  N.  8.,  13. 

McGee,  W.  L.,  14. 

MoKinney,  R.  C,  76. 

HoLonth,  L.,  14,96. 

Menami,  T.,  88. 

Miller,  R.  H.,  13. 

Morrow,  G.  E.,  11. 13, 21, 37, 38, 01. 

Murkland,  C.  8..  14. 

Myers,  J.  A.,  15, 58, 59, 61. 

Newman,  J.  8.,  11.64. 

Oaborn,  H.,  11, 61. 

Pammel,  L.  H.,  11. 13,61. 

Patterson.  J.  K.,  13, 68. 

Patterson,  W.  A.,  13. 

Plumb.  C.  S.,  13. 

Porter,  E.  D.,  14. 

Powers,  H.,  21. 

Pratt.  F.  A.,  74. 

Redding,  R.  J.,  31. 

Reynolds,  M.  H..  14. 

Rioharda,  C.R.,73,95. 

Roberta,  I.  P.,  14, 37, 43, 62, 01. 

Robinson.  J.  A.,  15. 

Rose.  A.  J..  14, 64. 

Soott.  A.,  14,22,59,92. 

Soovell,  M.  A.,  11, 13, 16, 22, 37, 52, 58, 64. 

SeUers,W.,77. 

Silvester,  R.W.,  13. 


97 


98 


SUeflkJB.  P..38. 

Sinitb,  C.  D..  14. 

Smith,  H.  E.,  05. 

Smith,  H.W.,  15. 

Springer,  J.  H.,  76. 

Starnes,  H.  N..  13. 

Steele,  C.  L.,  U. 

Stockbridge.  H.  £.,11,14,60.02. 

Street,  W.  1).,  18. 

Sturgia,  W.  C,  13. 

Tftft,  L.  R.,  01. 

Taliaferro.  W.  T.  L.,  13. 

Thoroe,  G.  £.,  14,  59,  61,  64. 

Townshend,  N.  S.,  14. 

True,  A.  C,  15,  31,  35,  36,  37. 

Vanderford,  C.  F.,  14,  24. 


TMsffliere,  P.,  88. 

Yeeder,  J.  D.  W.,  14. 

Yoorhees,  E.  B.,  11. 

Warder,  R.  H.,  14. 

Warington,  R.,  47. 

Washburn,  J.  H.,  11, 14.  50,  61.  96. 

Weber,  H.  A.,  14. 

Weed,  0.  M.,  11,  61. 

Welbom,  W.  C,  14,  37,  92. 

Wheeler,  J.,  13. 

White,  H.  C,  U,  64. 

Willlto,  E.,  84. 

Wiljwn,  J.,  13. 

Withers,  J.  S.,  14. 

Won,  F.  W.,  16. 

Zavitx,  C.  A.,  15. 


SUBJECT  LIST. 


Agrlonltiiral  edncatioD  in  France 88 

G«rmauy 88 

Japan 88 

Riiasia 88 

lntell<'ctual  «lev«*lopmeiit 61 

cocpertraent  ntatious,  list  of  directors 3 

niation  of  General  Government 38 

societieB  and  other  agricultural  forces  in  Belgium 88 

investigation  at  Rothamsteil,  England 48 

Agrlcnlture  and  chemistry,  officers  of  section 60 

minutes  of  section W 

Annual  address  of  president 88 

conventions,  how  to  increase  attendance  of  station  oflicevv 01 

meeting  of  convention,  rescdution 84 

Apprentice  system  and  mauuail  training 73 

Association,  constitution 7 

officers 11 

proceedings ; 19 

programs 17 

report  of  executive  committee 19 

resolution  concerning  name  •• 84 

Botany  and  horticulture,  officers  of  section 81 

Bureau  of  Education,  address  of  chief  clerk 35 

Bast  of  Hon.  Justin  S.  Morrill,  resolution  concerning 60 

Call  for  convention 16 

College  work,  minutes  of  section 92 

officers  of  section CO 

report  of  snct'.ou 25 

CoDstitntion  of  association 7 

Convention,  call 16 

Dairy  teat,  cost 57 

report  of  cou'mitteo 52 

resolution  of  thanks  to  committee 58 

Delegates,  list 13 

Director  of  Office  of  Experiment  Staiious,  address  on  work 31 

Directors  of  agricultural  experimo'»t  stations,  list •-.  3 

Dues  of  institutions,  resolution  concerning • 60 

Edncation,  agricultural,  in  France 38 

Germany 38 

Japan 38 

Russia 38 

intellectual  developnient 51 

Edncation,  Bureau  of,  address  of  chief  clerk 35 

technical 67 

Entomology,  officers  of  section - 61 

Executive  committee,  report 19 

Expenditures  of  stations,  resolution  concerning  inspection  by  Government 64 

Field  observations  with  fungi 93 

Fungi,  field  observations 93 

Horticulture  and  botany,  minutes  of  section 93 

Intellectural  development  in  agritmltural  education 61 

Inspector  General  of  Army,  resolutions  approving  recommendation 69 

Iowa  State  College  of  Agriculture  and  Mechanic  Arts,  shop  work  instruction 65 

Lawee  Agricultural  Trust,  resolutions  concerning 69 

List  of  delegates  and  visitors 18 

Bothamsted  field  Experiments *• 

99 


100 

Haniud  tr«iiiiii£  and  the  apprentice  system 73 

Hechanical  drawing  in  technical  schools 81 

Hechanio  arts,  minutes  of  section W 

officers  of  section 61 

Hinntes  of  sections 89 

section  on  agricnlture  and  chemistry 9^ 

college  work 92 

mechanic  arts 95 

horticulture  and  botany 98 

Morrill,  Hon.  Justin  S.,  resolution  conceru in;;  bust 00 

Nominating  officers,  committee 59 

Nominations,  report  of  committee 64 

Office  of  ex periment  stations,  address  of  director  on  work SI 

card  index 31 

resolution  requesting  report  of  exhibit 58 

Officers,  committee  for  nominating 59 

of  association 11 

experiment  Atations,  concerning  reports  to  Department  of  Interior 35 

section  on  agricul t  ii  re  and  clieni  istry flO 

botany  aiul  liorticiilturo 61 

college  work 60 

entomology 01 

mechanic  arts 61 

Plants  and  seeds,  resolution  concerning  dintribution  by  the  Government 37 

Pn^sident,  annual  address 38 

Printing,  solandi 98 

Proceedings  of  association 10 

resolution  concerning  publication 60 

Program,  general  sessions 17 

Relations  of  General  Governnwut  to  agricultural  experiment  stations..^ 3g 

lieport  of  committee  on  dairy  tests 52 

on  nominations 64 

executive  committee 10 

exhibit  of  Offlc«  of  Experiment  Stations,  resolution  requesting 5g 

section  on  college  work 25 

treasurer 22 

on  collective  exhibit  of  World's  Columbian  Exposit  on 34 

uniformity  of  station  publications 30 

Resolution  concerning  annual  meeting 64 

bust  of  Hon.  Justin  S.  Morrill 00 

continuat ion  of  committees 56 

distribution  of  plants  and  seeds  by  the  Govi^mment 37 

dues  of  institutions 00 

inspection  by  Government  of  expenditures  of  stations 61 

Lawes  Agricultural  Trust 50 

name  of  association 64 

publication  of  proceedings 60 

unfln ished  business 60 

of  thanks  to  committee  on  dairy  tests 5g 

requesting  report  of  exhibit  of  oHice  of  Experiment  Stations 58 

Resolutions  appioving  recommendation  of  Inspector  General  of  Army 50 

concerning  exhibit  of  France  at  World's  Columbian  Exposition 50 

Rothamsted  field  ex jjeriments,  list 40 

Sec«lsand  plants,  resolution  concerning  distribution  by  the  Government 37 

Shop  work  instruction  at  the  Iowa  State  College  of  Agriculture  and  Mechanic  Arts 65 

Solandi  printing 03 

Station  exhibit,  collective,  of  World's  Columbian  Exposition,  reiMirt  of  conmiitteo 54 

officers  at  annual  conventions,  how  to  increase  attendance 61 

publications,  report  on  uni t orni i ty 30 

Technical  ed  ucation 67 

schools,  mechanical  drawings jnI 

Treasurer,  report - 23 

Unfinished  business,  resolution  concerning 00 

Uniformity  of  station  publications,  report 30 

World's  Columbian  Exposition,  rei>ort  on  collective  station  ex liibit 34 


)   J^  ^  KAKVAhO   L'MVCRSIIY 

J.  — .  LIBRARY  Of  THt  GRADUATE  5CH0OL 

^  *    ^  ^  K.     o^  ^f  EDUCATWW   ,., 

IN  No.  24  1** 

U.  S:  DEPARTMENT  OF  AGRICULTURE 

OFFICE  OF  EXPERIMENT  STATIONS' 


PROCEEDINGS 


OF  THE 


EIGHTH  ANNUAL  CONTENTION 

OF  TUE  ASSOCIATION  OP 

Amen  ApoU  Collies  and  Experiment  Stations 


HKLD   AT 


WASHINGTO]!^,  D.  G.,  NOYEMBEB  13-15,  1894 


EDITED   BY 


A.  C.  TBTTB,  for  the  Office  of  Experiment  StatioiiB 

AND 

E.  H«  GOODSLL,  for  the  Ezeoutive  Committee  of  the  Anoeiation 


WASHINGTON 

GOVERNMENT    PRINTING    OFFICE 

1895 


100 

Pace. 

Hainiil  trminlng  and  the  apprentioe  system 71 

Heohanlcal  drawing  in  technical  schools 81 

Heohanio  arte,  niinatea  of  section 9S 

ofBoersof  section 61 

Hinutes  of  sections W 

•eotion  on  sjn^culture  and  chemistry 9^ 

college  work 92 

mectianic  arts 96 

horticulture  and  botany gS 

Morrill,  Hon.  Jnstin  S.,  resolution  oonceru in;;  bnst 69 

Nominating  officers,  committee S9 

Nominations,  report  of  committee 64 

OtBceof  experiment  stations,  address  of  director  on  work 31 

card  index %l 

resolution  requesting  report  of  exhibit 58 

Officers,  committee  for  nominating 59 

of  association 11 

experiment  Atations,  concerning  reports  to  Department  of  Interior 35 

section  on  agricult ure  and  cheniirttr.v 60 

botauy  and  iiortieiilturQ n 

college  work 99 

entomology 61 

mef;hanic  arts 91 

Plants  and  seeds,  resolution  concerning  dintribntion  by  the  Government 37 

Pri'Hident,  annual  address 38 

l*riuting,  solandi 98 

Proceedings  of  association 19 

resolution  concerning  publication 60 

Program,  general  sesaions 17 

Relntions  of  General  (iovemmcut  to  agricultural  experiment  atationa..^ 3g 

Report  of  committee  on  dairy  te»ta 52 

on  nominations 64 

executive  committee 19 

exhibit  of  Office  of  Experiment  Stations,  resolution  requesting 56 

section  on  college  work 25 

treasurer 22 

on  collective  exhibit  of  World's  Columbian  Expoait  !on 34 

uniformity  of  ntation  publications 30 

Resolution  concerning  annual  meeting 04 

bust  of  Bon.  Jnstin  S.  Morrill 00 

continuation  of  committees 58 

distribution  of  plants  and  seeds  by  the  Government 37 

dues  of  institutions CO 

inspection  by  Government  of  expenditures  of  stations 64 

Lawes  Agricultural  Trust 59 

name  of  association 64 

publication  of  proceedings 60 

unfl nished  buaineaa 60 

of  thanks  to  committee  on  dairy  tests 56 

reqnwiting  report  of  exhibit  of  Office  of  Experiment  Stations 58 

Resolutions  appioving  recommendation  of  I nspJM'tor  General  of  Array SO 

concerning  exhibit  of  France  at  World's  Columbian  Exposition 59 

Rothamsted  field  experiments,  list 49 

Seotlaand  plants,  resolution  ex)ncerning  distribution  by  the  Government 37 

Shop  work  instruction  at  the  Iowa  State  College  of  Agriculture  and  Mechanic  Arts 63 

Solandi  printing 99 

Station  exhibit,  collective,  of  World's  Columbian  Exposition,  report  of  committ cm? 04 

officers  at  annual  conventions,  how  to  increase  attendance 61 

publications,  report  on  uniJoriiiity 30 

Technical  education 57 

schools,  mechanical  drawings hi 

Treasurer,  report ^ 22 

Unfinished  business,  resolution  concerning 90 

Uniformity  of  station  publications,  report 90 

World's  Columbian  Exposition,  report  on  collective  station  ex liibtt 34 


)  4*  Co  MAFVAKO   L'MVERSIiy 

^         -y^  LIBRARY  OF  THt  GRADUATE  5CH0OL 

'^  ^     ^  OF  EDUCATION 

IN  No.  24  tUUl^AllUR    1^^ 

^    ^.  DEPAkTMENT  OF  AGRICULTURE 

OFFICE  OF  EXPERIMENT  STATIONS* 


PEOCEEDINGS 


OF  THE 


EIGHTH  A:N^:N"UAL  CONVENTIOIJ?" 

OK  TUE  ASSOCIATION  OP 

Amencan  ipDlkal  M^es  and  Experiieot  State 


HELD   AT 


WASHINGTO:^^,  D.  G.,  NOYEMBEB  13-15,  1894 


EDITED   BY 


A.  C.  TBTTB,  for  the  Office  of  Experiment  Stationi 

AND 

E.  H«  GOODSLL,  finr  the  Ezeoutive  Committee  of  the  Auoelation 


WASHINGTON 

GOVERNMENT    PRINTING    OFFICE 

1895 


lltXABY  OF  THE  GRADUATE  tCNOOL 
ff  EDUCATION 


U.  S.  DEPARTMENT  OF  AGRICULTURE. 

Scientific  Bureaus  and  DivisionM, 

Wkathkr  HrRKAU — M.  W.  HarringtoD,  Chief, 

Bureau  of  Animal  Industry — D.  E.  Salmou,  Chief, 

Division  of  Statistics — H.  A.  RobinsoD,  Statistician, 

Division  of  Entomoix)GY — L.  O.  Howard,  Entomologist. 

Division  op  Chemistry — H.  W.  Wiley,  Chemist, 

Division  of  Botany— F.  V.  Coville,  Botanist. 

Division  of  Forestry — B.  E.  Fernow,  Chief, 

Division  of  Ornithou)GY  and  Mammalogy — C.  Hart  Morriam,  OmithologisU 

Division  of  Pomology— S.  B.  Heiges,  Pomologist. 

Division  of  Vegetable  Pathology — B.  T.  Galloway,  Chief, 

Division  of  Microscopy — T.  Taylor,  Microscopist, 

Division  of  Agricultural  Soils — M.  Whitney,  Chief, 


Office  of  Experiment  Stations — A.  C.  True,  Director. 


THE  AGRICULTURAL  EXPERIMENT  STATIONS. 


Alabama— Auburn.*     Colleg©  Station;    W.    L. 

Broun. t    Uniontoton :   Canebrake  Station ;    H. 

Benton,  t 
Anizov A— Tucson:  T. B.  Comfltock.^ 
Arkansas— faj/ettrtnite;  R.L.  Bennett* 
CAUFonviA—Jii^kfUy :  E.  W.  Hilgard.* 
Colorado— Fore  Collins :  Alston  Ellis.* 
Connecticut— jyTwr  27at?m;  State  Station ;  S.W. 

Johnson.*    Storrt:  Storrg  Station;   W.  O.  At- 

irater.* 
Delawabb— ^V«carJfc;  A.  T.  Neal©.* 
Florida— Xa*:e  City :  O.  Clute  * 
Gkougia  —ExperimetU :  R.  J.  Kedding.* 
iDxao— Moscow :  C.  P.  Fox.* 
Illinois— ITrdana ;  T.  J.  Burrill.t 
lyDix^A.—La/ayctle :  C.  S.  rinnib.* 
Iowa— iim««:  James  Wilson.* 
•  Kass AH— Manhattan:  G. T. Falrchild.§ 
Kentucky— Xerin^eon .-  M.  A.  Soovell.* 
Louisiana— .4 udufcort  Park,  New  Orleans:  Sugar 

Station.  Baton  itoM{7« :  State  Station.   CaVioun: 

North  Louisiana  Station.    W.  C.  Stubb8.* 
Maine— Oro«o:  W.H.Jordan.* 
UARYLASD—CoUege  Park:  K.  H.  Miller.* 
Massachusetts— J.m/i«r#(;  Hatch  Station ;  H.H. 

GoodeU.* 
Michigan— ^(Tricutturoi  College:  C.  D.  Smith.* 
Minnesota— iSe.  Anthony  Park:  W.  M.  Liggett. § 
Mississippi- Ayrtcutturai  College:  S.M.Tracy.* 
Missouri— Columdta:  P.  Schweitzer.  U 


Montana— Bozwnan:  S.  M.  Emery .♦ 
Nebraska— I/tneo2n  .♦  C.  L.  IngcrsoU.* 
Nevada— 2?«no.-  J.£.Stabb«.* 
New  HAJfPSHiRB— i>urAam;  C.  S.  Murkliuid.  f 
New  Jbrset- iV>ur  Brwm(nck:    State    SUtkm; 
£.  B.  Voorhoes.*    New  Brunswick,-  College  SU- 
tion;  A.  Scott.* 
New  Mexico— Jfm^/a  Park:  S.  P.  McCrea.* 
New  York— Geneva:  State  Station;  P.  Colli«r.* 
Ithaca:  Cornell  University  Station ;  I.  P.  Rob- 
erta.* 
North  Carolina— itoZet^A:  ILR  Battle.* 
North  Dakota— J^ar^yo.'  J.  B.  Power.* 
Ohio— Troo*t«';  C.E.  Thome.* 
Oklahoma— 5rttttfa<er. •  J.  C.  Neal.* 
Orkoon— Cb)Tatfu:  J.  M.  BIoss.* 
Pennsylvania— iSfoto  OolUge:  H.  P.Armaby.* 
Hhode  Island— Kwi^fton;  C.  O.Fla^.* 
South  Carolina— Ctenwon  CoUegt:  K.  B.  Craig- 
head.* 
South  DAKcnA— Brookings :  J.  H.  Sbepard.* 
Tennessee— irfUMrpiOf:  C.  F.  Vandorford.  B 
Texab— College  Station :  J.  IL  Connell.* 
Utah— io^an  .♦  J.  H.  Panl.* 
Vermont— ^tM-Kf^ton:  J.  L.  Hills.* 
Virginia- -BtecJ»6ttry ;  J.  M.  McBryde.* 
Washington— P^ittman.-  E.  A.  Bryan.* 
West  Virginia— Jfer^antoien:  J.  A.  Myers.* 
Wisconsin— Ifaditon;  W.  A.  Henry.* 
W  yomino— JyaramM  .*  A.  A.  Johnson.* 


*  Director. 

t  President  of  board  of  direction. 

t  Assistant  director  in  charge. 


§  Chairman  of  ooonciL 

II  Secretary. 

^  Acting  director. 


J 


CONTENTS. 


Paga. 

Letter  of  transmittal 4 

Constitutiou  of  the  Association  of  American  Agricultural  Colleges  and  Experi- 
ment Stations 5 

Officers  of  the  Association 8 

List  of  delegates  and  visitors  in  attendance 9 

Call  for  convention 12 

Programme 13 

Programmes  for  the  sections 14 

Proceedings 15 

Report  of  the  executive  committee 15 

Report  of  the  treasurer  of  the  Association 19 

President's  address 25 

The  work  of  the  Office  of  Experiment  Stations.     By  A.  C.  True 39 

The  teaching  of  agriculture.     By  W.  T.  Harris 43 

Address  of  Hon.  J.  Sterling  Morton,  Secretary  of  Agriculture 47 

The  attitude  of  the  agricultural  colleges  toward  university  extension.    By 

E.  B.Voorhees 49 

The  cooperation  of  stations  with  farmers'  organizations  in  experiment 

work.    By  E.  H.  Jenkins 50 

The  scientific  work  of  the  Department  of  Agriculture.    By  C.  W.  Dab- 

ney,  jr 63 

What  is  the  mission  of  the  bulletin f    By  H.  H.  Goodell 69 

What  mechanical  work  shall  we  give  to  the  students  of  our  agricultural 

colleges!    By  W.  E.Drake 71 

Appendix  (minutes  of  sections) : 

Section  on  Agriculture  and  Chemistry 77 

Section  on  College  Work 79 

Faculty  meetings.     By  W.  H.  Scott 80 

Section  on  Entomology 85 

Entomological  work  in  experiment  stations.    By  H.  Osboru 85 

Section  on  Mechanic  Arts 89 

Section  on  Horticulture  and  Botany ^1 

Provisional  Section  on  Station  Work 93 

Index  of  names 95 

Index  of  snbjects 97 

3 


LETFER  OF  TRANSMITTAL 


U.  S.  Department  of  Agbiculture, 

Office  of  Experiment  Stations, 

Washingtonj  D.  C,  April  25j  1895. 
Sir:  I  have  the  honor  to  transmit  herewith  for  publication  Bulletin 
No.  24  of  this  Office,  containing  the  proceedings  of  the  Eighth  Annual 
Convention  of  the  Association  of  American  Agricultural  Colleges  and 
Experiment  Stations,  held  at  Washington,  D.  C,  November  13-15, 
1894.  The  stenographic  report  of  this  meeting  was  made  by  Mr.  B.  M. 
Keese,  of  the  Division  of  Entomology  of  this  Department. 
Respectfully, 

A.  C.  True, 

I>irector» 
Hon.  J.  Sterling  Morton, 

Secretary  of  Agriculture. 


CONSTITUTION 

OF  THE 

ASSOCIATION  OP  AMERICAN  AGRICCLTCRAL  COLLEGES  AND  EXPERIMENT  STATIONS. 


This  Association  shall  be  called  the  Association  of  American  Agricnltural  Colleges 
and  Experiment  Stations. 

OBJECT. 

The  object  of  this  Association  shall  be  the  consideration  and  discussion  of  all 
questions  pertaining  to  the  successful  progress  and  administration  of  the  colleges 
and  stations  included  in  the  Association,  and  to  secure  to  that  end  mutual  coopera- 
tion. 

MEMBERSHIP. 

(1)  Every  college  established  under  the  act  of  Congress  approved  July  2,  1862,  or 
receiving  the  benefits  of  the  act  of  Congress  approved  Angu8t  30,  1890,  and  every 
agricultural  experiment  station  established  under  State  or  Congressional  authority, 
the  Bureau  of  Education  of  the  Department  of  the  Interior,  the  Department  of 
Agriculture,  and  the  Office  of  Experiment  Stations  of  the  last-named  Department, 
shall  be  eligible  to  membership  in  this  Association. 

(2)  Any  institution  a  member  of  the  Association  in  full  standing  may  send  any 
number  of  delegates  to  the  meetings  of  the  Association,  but  one  shall  be  designated 
to  'the  Association  as  the  regular  representative  and  voting  delegate.  Tlie  same 
delegate  may  represent  both  a  college  and  a  station,  but  shall  cast  only  one  vote  in 
general  sessions.  Other  delegates  may  be  designated  by  any  institution  to  represent 
it  in  specified  sections  of  the  Association,  but  such  delegates  sliall  vote  only  in  such 
sections,  and  no  institution  shall  be  allowed  more  than  one  vote  in  any  sectional 
meeting. 

(3)  Delegates  from  other  institutions  engaged  in  educational  or  experimental  work 
in  the  interest  of  agriculture  or  mechanic  arts  may,  by  a  majority  vote,  bo  admitted 
to  conventions  of  the  Association,  with  all  privileges  except  the  right  to  vote. 

(4)  In  like  manner,  any  person  engaged  or  directly  interested  in  agriculture  or 
mechanic  arts  who  shall  attend  any  convention  of  this  Association  may  be  admitted 
to  similar  privileges. 

SECTIONS. 

(1)  The  Association  shall  be  organized  into  sections  upon  (1)  college  work;  (2) 
agriculture  and  chemistry;  (3)  horticulture  and  botany;  (4)  entomology;  (5) 
mechanic  arts.  The  executive  committee  shall,  upon  the  request  of  any  ten  insti- 
tutions represented  in  the  Association,  provide  for  the  organization  of  provisional 
sections  at  any  convention. 

(2)  Each  section  shall  conduct  its  own  proceedings  and  shall  keep  record  of  the 
same,  and  present  a  synopsis  thereof  to  the  Association  at  the  close  of  every  conven- 
tion; and  no  action  of  a  section,  by  resolution  or  otherwise,  shall  be  valid  until  tlie 
aame  shall  have  been  ratified  by  the  Association  in  general  session. 
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MEETIKaS. 

(1)  This  Association  shall  hold  at  least  one  meeting  in  every  calendar  year,  to  be 
designated  as  the  annual  convention  of  the  Association.  Special  meetings  may  be 
held  at  other  times,  npon  the  call  of  the  executive  committee,  for  purposes  to  be 
specified  in  the  call. 

(2)  The  annual  convention  of  the  Association  shall  comprise  general  sessions  and 
meetings  of  the  sections,  and  provision  shall  be  made  therefor  in  the  programme. 
The  section  meetings  may  be  simultaneous  or  otherwise,  at  the  discretion  of  the  execu- 
tive committee,  but  at  least  two  sections  of  the  Association,  to  be  designated  each 
year  by  the  executive  committee,  shall  present  in  general  session  of  each  conven- 
tion a  portion  of  the  subjects  coming  before  them. 

OFFICERS. 

(1)  The  general  officers  of  this  Association  shall  be  a  president,  five  vice-presidents, 
a  bibliographer,  and  a  secretary,  who  shall  also  be  treasurer.  The  president,  junior 
ex-president,  the  secretary,  and  four  persons  to  be  chosen  by  the  Association,  shall 
constitute  an  executive  committee,  which  shall  elect  its  own  chairman. 

(2)  Each  section  shall,  by  ballot,  nominate  to  the  Association  in  general  session, 
for  its  action,  a  chairman  and  a  secretary  for  such  section. 

(3)  Officers  shall  be  chosen  by  ballot  at  the  annual  convention  of  the  Association, 
and  shall  hold  office  from  the  close  of  the  convention  at  which  they  are  elected  until 
their  successors  shall  be  chosen. 

(4)  Any  person  being  an  accredited  delegate  to  an  annual  meeting  of  the  Associa- 
tion, or  an  officer  of  an  institution  which  is  a  member  of  the  Association  in  full 
standing  at  the  time  of  election,  shall  be  eligible  to  office. 

DUTIES  OF  OFFICERS. 

(1)  The  officers  of  the  Association  shall  perform  the  duties  which  nsnally  devolve 
npon  their  respective  offices. 

(2)  The  president  shall  deliver  an  address  at  the  annual  convention  before  the 
Association  in  general  session. 

(3)  The  chairman  of  each  section  shall  make,  at  the  annual  convention,  a  report  to 
the  Association  in  general  session  of  the  progress  during  the  preceding  year  of  the 
subject  or  subjects  appertaining  to  his  section,  and  such  reports  shall  not  occupy 
more  than  twenty  miuutes  each. 

(4)  The  executive  committee  shall  determine  the  time  and  place  of  the  annual  con- 
ventions and  other  meetings  of  the  Association,  and  shall,  between  such  conventions 
and  meetings,  act  for  the  Association  in  all  matters  of  business.  It  shall  issue  its 
call  for  the  annual  conventions  of  the  Association  not  less  than  sixty  days  before  the 
date  on  which  they  are  to  be  held,  and  for  special  meetings  not  less  than  ten  days 
before  such  date.  It  shall  be  charged  with  the  general  arrangement  and  conduct  of 
all  meetings  called  by  it.  It  shall  designate  the  two  sections  to  present  in  general 
session  a  portion  of  the  subjects  coming  before  them,  and  shall  give  notice  thereof 
to  the  chairmen  of  such  sections  at  least  ninety  days  prior  to  the  annual  convention. 
It  shall  provide  a  well-prepared  order  of  business  and  a  programme  of  exercises,  and 
shall  make  a  seasonable  issue  of  said  programme.  8aid  committee  may  fill  any 
vacancy  in  an  office  or  committee  of  the  Association  occurring  after  the  adjonmmest 
of  the  annual  convention,  such  appointee  to  serve  until  the  next  annual  election. 

FINANCES, 

At  every  annual  convention  the  Association,  in  general  session,  shall  provide  for 
obtaining  the  funds  necessary  for  its  legitimate  expenses,  and  may,  by  appropriate 
action,  call  for  contributions  upon  the  several  institutions  eligible  to  membersliip; 
and  no  institution  shall  be  entitled  to  representation  or  participation  in  th«  benefits  * 


of  tlie  ABSociation  nnlees  Bach  institntion  sball  bare  made  the  designated  contribn- 
tion  for  the  year  previous  to  tbat  in  and  for  whicb  such  question  of  privilege  shall 
tritt,  or  shall  have  had  said  payment  remitted  by  the  unanimous  vote  of  the  execu- 
tive committee. 

AMENDMENTS. 

This  constitution  may  be  amended  at  any  regular  convention  of  the  Association 
by  ft  two-thirds  vote  of  the  delegates  present,  if  the  number  constitute  a  quorum : 
Protidedf  That  notice  of  any  proposed  amendment,  together  with  the  full  text  thereof 
and  the  name  of  the  mover,  shall  have  been  given  in  the  call  for  the  convention. 
Every  such  proposition  of  amendment  shall  be  subject  to  modification  or  amend- 
ment in  the  same  manner  as  other  propositions;  and  the  final  vote  on  the  adoption 
or  rejection  shall  be  taken  by  yeas  and  nays  of  the  institutions  then  and  there 
represented. 

RULES  OF  ORDER. 

(1)  The  executive  committee  shall  be  charged  with  the  order  of  business,  subject 
to  special  action  of  the  convention,  and  this  committee  may  report  at  any  time. 

(2)  AU  business  or  topics  proposed  for  discussion  and  all  resolutions  submitted  for 
consideration  of  the  convention  shall  be  read  and  then  referred,  without  debate,  to 
the  executive  committee,  to  be  assigned  positions  on  the  programme. 

(3)  Speakers  invited  to  open  discussion  shall  be  entitled  to  twenty  minutes  each. 

(4)  In  general  discussions  the  ten-minute  rule  shall  be  enforced. 

(5)  No  speaker  sball  be  recognized  a  second  time  on  any  one  subject  while  any 
delegate  who  has  not  spoken  thereon  desires  to  do  so. 

(6)  The  hours  of  meeting  and  adjournment  adopted  with  the  general  programme 
shall  be  closely  observed,  unless  changed  by  a  two-thirds  vote  of  delegates  present. 

(7)  The  presiding  officer  shall  enforce  the  parliamentary  rules  usual  in  such 
iMsemblies  and  not  inconsistent  with  the  foregoing. 


OFFICERS  OF  THE  ASSOCIATION  OF  AMERICAN  AGRICULTURAL 
COLLEGES  AND  EXPERIMENT  STATIONS. 


President, 

H.  E.  Alvord,  of  Oklahoma. 

Vice-Presidents, 

A.  A.  Johnson,  of  Wyoming;  T.  B.  Comstock,  of  Arizona; 

A.  Q.  HoLLADAY,  of  Nortli  Carolina;  E.  B.  Ckaiohkad,  of  South  Carolina; 

O.  Clute,  of  Florida. 

Secretary  and  JYe^isurer, 

J.  H.  Washbukn,  of  Rhode  Island. 

Biblioffrapher, 

S.  W.  J0HN8ON,  of  Connecticut. 

Executive  Committee, 

n.  H.  GooDELL,  of  Massachusetts,  Chair.;     M.  A.  Scovkll,  of  Kentucky ; 
H.  C.  Write,  of  Geoij?ia;  H.  P.  Akmsby,  of  Pennsylvania; 

Ex  officio:  The  Puesidknt;  the  Junior  Ex-Pkesident  (S.  D.  Lkk,  of  Mississippi); 

the  Secretary. 

Chairmen  of  Sections, 

Agriculture  and  Chemistry,  E.  B.  VooR-  College  work,  A.  W.  Harris,  of  Maine; 

iiEES,  of  New  Jersey ;  Entomology,  C.  P.  Gillette,  of  Colorado; 

Botany  and  Horticulture,  S.  M.  Tracy,  Mechanic  Arts,  J.  K.  Patterson,  of  Keu- 

of  Mis8i8si2)pi ;  tucky. 

S€cret<irie8  of  Sections, 

Agriculture  and  Chemistry,  C.  C.  George-  College  work,  H.  H.  Wing,  of  New  York; 

8()N,  of  Kansas ;  Entomology,  J.  M.  Aldrich,  of  Idaho; 

Botany  and  Horticulture, W.  R.  Lazenby,  Mechanic  Arts,  F.  P.  Anderson,  of  Ken- 

of  Ohio;  tucky. 
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LISl'  OF  DELEGATES  AND  VISITORS  IN  ATFENDANCE. 


Alabama: 

College:  W.  L.  Broan,  president;  J.  J.  Wiltnorc,  professor  of  mecliauical 

engineering. 
Slation  (Auburn) :  P.  H.  Mell,  botanist  and  geologist, 
Arizona: 

College :  T.  B.  Comstock,  president. 
Colorado : 

College:  A.  L.  Einigb,  president  of  board  of  control. 
Station :  W.  P.  Headdeu,  chemist. 
Connecticat : 

College  (Storrs) :  B.  F.  Koons,  president. 

Station  (Ston's):  W.  O.  At  water,  director;  C.  D.  Woods,  vice-director  and 

chemist. 
Station  (Stale):  E.  H.  Jenkins,  vice-director  and  chemist;   W.  E.  Britton, 
horticulturist. 
Delaware : 

College:  A.N.  Raub,  president;  W.  H.  Bishop,  proft^s^or  of  agriculture. 
Station :  M.  H.  Beck  with,  horticulturist  and  entomologist. 
Florida: 

College :  O.  Clute,  president. 
Georgia: 

College:  H.C.White, president. 
Station :  R.  J.  Redding,  director, 
niinoia: 

College:  T.J.  Burrill,  professor  of  botany  and  horticulture;  G.E.Morrow. 
Indiana: 

Station :  C.  S.  Plumb,  director. 
Iowa: 

College:  H.  Osborn,  professor  of  zoology  and  entomology. 
Kentucky: 

College:  J.  K.  Patterson,  president;  F.  P.  Anderson,  professor  of  mechanical 

engineering. 
Station :  M.  A.  Scovell,  director. 
Louisiana : 

College  (Southern  University,  New  Orleans):  V.  L.  Roy,  professor  of  chem- 
istry and  physics. 
Maine: 

College :  A.  W.  Harris,  president. 
Maryland: 

College:  R.  W.  Silvester,  president;  W.  T.  L.  Taliaferro,  professor  of  agri- 
culture; M.  P.  Scott,  professor  of  biology  and  comparative  anatomy; 
H.  B.  McDonnell,  professor  of  chemistry;  J.  S.  Robinson,  professor  of 
botany  and  horticulture. 
Station:  R.  H.  Miller,  director;  C.  V.  Riley,  entomoloo^ist  and  physiologist; 
H.J.Patterson,  chemist;  E.  H.  Brinl<loy,  assistant  agriculturist;  S.  Key, 
assistant  soil  physicist;  J.  R.  Owens,  treasurer. 
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Massachnsetts : 

College:  H.  IT.  Gooclcll,  president. 

College  (Institute  of  Technology) :  W.  W.  Tyler,  professor  of  matbematica. 
Michigan: 

College:  L.  G.  Gorton,  president;  C.  W.  Garfield,  trosteo. 

Station:  C.  D.  Smith,  agricnltorist. 
Blinnesota: 

College:  W.  M.  Hays,  professor  of  agriculture. 
BlissisBippi : 

College:  W.  C.  Welbom,  professor  of  agricnlturo. 

Siatum :  S.  M.  Tracy,  director. 
Missouri: 

College :  R.  H.  Jesse,  president. 
Nebraska : 

College:  L.  Bruner,  instructor  in  entomology. 
JXevr  Hampshire : 

College:  C.  S.  Murkland,  president. 
New  Jersey: 

College:  A.  Scott,  president. 

Station  (State) :  E.  B.  Voorbees,  director. 

Station  (College) :  B.  D.  Halsted,  botanist  and  horticulturist. 
JUevr  Mexico : 

College:  8.  P.  McCroa,  president. 

Station  :  A.  £.  Blount,  agriculturist  and  horticulturist. 
JSfevr  Tork : 

Station  (Cornell):  I.  P.  Roberts,  director;  H.  H.  Wing,  deputy  director  and 
secretary. 
North  Carolina : 

College:  A.  Q.  Holladay,  president;  B.  Irby,  professor  of  agriculture. 

Station  :  F.  E.  Emery,  agriculturist. 
North  Dakota : 

College :  J.  B.  Power,  president. 

Station :  E.  F.  Ladd,  chemist. 
Ohio: 

College:  W.  H.  Scott,  president;  T.  J.  Go<lfrey,  trustee;  T.  F.  Hunt, pro- 
fessor of  agriculture;  W.  R.  Lazenby,  professor  of  horticulture. 

Station:  W.  J.  Green,  vice-director  and  horticulturist. 
Oklahoma : 

College:  H.  E.  Alvord,  president. 
Pennsylvania : 

College :  G.  W.  Athertou,  president. 

Station:  H.  P.  Armsby,  director;  W.  Frear,  vice-director  and  cheroisi 
Rhode  Island : 

College:  J.  H.  Washburn,  president;  W.  E.  Drake,  professor  of  mechanical 
engineering. 

Station:  C.  O.  Flagg,  director. 
Bonth  Carolina : 

College :  E.  B.  Craighead,  president. 

Statian:  W.  L.  McGee,  agriculturist. 
Tenneasee: 

College:  T.  C.  Karns,  professor  of  philosophy  and  pedagogics. 

Station :  C.  F.  Vanderford,  secretary. 
Vermont : 

College:  M.  H.  Buckham,  president. 

Station:  J.  L.  Hills,  director. 


11 

Virginia: 

College  (Hampton) :  C.  L.  Goodrich,  instrnctor  in  a^icnlture. 
West  Virginia: 

College:  F.  W.  Raue,  professor  of  agriculture. 

Station:  J.  A.  Myers,  director;  R.  De  Roode,  chemist. 
Wisconsin : 

College:  N.  D.  Fratt,  trustee. 

Station :  W.  A.  Henry,  director. 
Wyoming: 

College:  A.  A.  Johnson,  president. 
V,  &.  Department  of  Agriculture : 

C.  W.  Dabney,  jr..  Assistant  Secretary. 

Office  of  Experiment  Stations:  A.  C.  True,  director;  E.  W.  Allon,  assistant 
director;  W.  H.  Beal,  W.  H.  Evans,  J.  F.  Duggar,  F.  C.  Test. 

Bureau  of  Animal  Industry :  D.  E.  Salmon,  chief. 

Division  of  Chemistry:  H.  W.  Wiley,  chief. 

Division  of  Forestry:  B.  E.  Femow,  chief. 

Division  of  Agricultural  Soils:  M.  Whitney,  chief;  C.  C.  Moore,  jr.,  J.  P. 
Alexander,  jr. 

Division  of  Pomology:  W.  A.  Taylor. 

Weather  Bureau :  A.  McAdie. 

W.  P.  Cutter,  librarian. 
Canada: 

Ontario  Agricultural  College:  J.  Mills,  president. 
Visitors: 

E.  Willits,  J.  R.  Dodge,  H.  W.  Diederich,  J.  W.  Hoyt,  G.   De  Chalmot, 
J.  Hamilton,  W.  Thompson,  jr. 


CALL  FOR  THE  CONVENTION. 


By  authority  of  tlie  executive  committee,  a  delegate  convention  of 
this  Association  is  hereby  called  to  meet  in  the  city  of  Washington, 
D.  C,  on  Tuesday,  November  13,  1894,  at  10  o'clock  a.  m. 

[Here  follow  extracts  from  the  constitution  relating  to  membership 
and  finances.] 

In  accordance  with  the  provisions  of  the  constitution,  the  Section  on 
Agriculture  and  Chemistry  and  the  Section  on  Entomology  have  been 
designated  <<  to  present  in  general  session  a  portion  of  the  subjects 
coming  before  them.'' 

Upon  proper  application,  notice  is  hereby  given  of  the  orgiinization 
of  a  Section  on  Station  Work  which  will  be  assigned  position  in  the 
programme  for  this  convention. 

Mr.  Cavitt,  from  the  State  Agricultural  and  Mechanical  College  of 
Texas,  offered  at  the  last  convention  the  following  as  a  proposed  amend- 
ment to  the  constitution,  and  the  same  will  therefore  be  subject  to 
action  by  the  convention  now  called,  viz^  Change  the  article  entitled 
"Name"  so  that  the  same  shall  read: 

Name. — This  Association  shaU  be  caUed  The  Association  of  American  Agricoltnral 
and  Mechanical  Colleges  and  Experiment  Stations. 

The  headquarters  of  the  Association  will  be  at  the  Ebbitt  House, 
The  general  programme,  and  programmes  for  the  sections  will  be  duly 
issued,  together  with  a  circular  of  information  as  to  travel,  hotel  rates, 
and  places  of  the  meetings. 
For  the  executive  committee: 

ITeney  E.  Alvobd, 

Ghuirman, 

M.  A.  SCOVELL, 

Secretary. 
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PROGRAMME. 


TuKSDAY,  November  13, 1894. 

9  a.fn. — ^Meeting  of  tho  execntive  committee  at  the  Ebbitt  House. 

10  a.  m. — General  session.    Reports  of  committees  and  chairmen  of  sections, 
3p,m, — General  session.    Reports  from  chairmen  of  sections. 

4p.m. — All  sections  meet  for  organization  and  preliminary  business. 
7J0p.m, — General  session.    New  and  miscellaneous  business. 

Annual  address  by  the  President  of  the  Association. 
9p.m. — ^Meetings  of  Sections  on  College  Work,  Horticalture  and  Botany,  and  Ento- 
mology. 

Wednesday,  November  14, 1894. 

9  o.  m. — General  session.    General  business. 

Consideration  of  proposed  amendment  to  constitution  (see  Proceedings 

of  Convention  of  1893,  p.  63)  and  action  thereon. 
Address  by  Prof.  J.  W.  Hofl'man,  Ph.  D.,  Director  of  Agricultural 
Department,  Tuskegee  Institute,  Ala.«  on  The  Colored  Farmers  of 
Alabama. 
Address  by  Hon.  William  T.  Harris,  LL.  D.,  Commissioner  of  Educa- 
tion, Department  of  the  Interior. 
Sp.m. — Meetings  of  the  Sections  on  Agriculture  and  Chemistry,  on  Mechanic  Arts, 

on  Entomology,  and  (Provisional  Section)  on  Station  Work. 
7.S0p.  m. — General  session.    Reports  on  resolutions,  appointment  of  committees,  etc. 
Presentation  of  subjects  from  the  Section  on  Agriculture  aud  Chem- 
istry. 

Thursday,  November  15, 1894. 

da.m. — General  session.    Action  on  resolutions,  committee  reports,  and  business 
from  sections.    Election  of  officers. 
Address  by  Inspector-General  Breckinridge,  United  States  Army. 
Address  by  Hon.  Charles  W.  Dabney,  jr.,  LL.  D.,  Assistant  Secretary 
of  Agriculture. 
2  p. «. — Meetings  of  the  Sections  on  College  Work,  on  Horticulture  and  Botany,  and 

on  Entomology. 
7.S0p,  m. — General  session.    Nominations  and  other  reports  from  the  sections. 
Presentation  of  subjects  from  the  Section  on  Entomology. 
Adjournment  of  the  convention. 
9^p.m, — Social  gathering  at  the  Ebbitt  House.    Reception  tendered  by  the  Asso- 
ciation to  the  Secretary  of  War,  the  Secretary  of  the  Interior,  and 
the  Secretary  of  Agriculture. 
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PROGRAMMES  FOR  THE  SEQIONS. 


I.  Section  on  Agriculture  and  Chemistry. 

1.  The  Scope  of  the  Short  Coarses  in  our  Agricaltural  Colleges.    Disonssion  to  be 

opened  by  H.  H.  Wing,  of  New  York,  and  J.  L.  Hills,  of  Vermont. 

2.  Shall  the  Full  Course  in  Agriculture  be  Specialized  f    H.  J.  Waters,  of  Pennsyl- 

vania, and  C.  C.  Georgeson,  of  Kansas. 

3.  The  Attitude  of  the  Agricultural  Colleges  toward  University  Extension,  W.  C. 

Latta,  of  Indiana,  and  S.  M.  Emery,  of  Montana. 

4.  The  Office  of  tlie  Station  Bulletin,  H.  H.  Goodell,  of  Massachusetts,  and  M.  A. 

Scovell,  of  Kentucky. 

5.  Cooperation  of  Experiment  Stations  in  Field  Experiments  and  Dairy  Investiga- 

tions, C.  D.  Woods,  of  Connecticut,  and  W.  W.  Cooke,  of  Colorado. 

6.  Cooperation  of  Stations  with  Farmers*  Organizations  in  Experiment  Work,  E.  H. 

Jenkins,  of  Connecticut,  and  F.  E.  Emery,  of  North  Carolina. 
Note. — Tlie  gentlemen  assigned  are  not  expected  to  prei>are  written  papers,  bat 
merely  to  give  form  and  character  to  the  discussion  of  the  topics  named. 

II.  Section  on  Entomology. 

1.  The  Use  of  Arseuites  on  Tobacco,  H.  Garman,  of  Kentucky. 

2.  The  Entomological  Work  of  Experiment  Stations,  H.  Osbom,  of  Iowa. 

3.  The  Economic  Value  of  Parasites,  F.  M.  Webster,  of  Ohio. 

III.  Section  on  Horticulture  and  Botany. 

1.  Two  Fungus  Diseases  of  Oats  Prevalent  in  Maine,  F.  L.  Harvey,  of  Maine. 

2.  Fertilization  of  Grape  Flowers,  S.  A.  Beach,  of  Geneva,  N.  Y. 

3.  Proper  Position  of  Hybrids  in  the  Classitication  of  American  Grapes,  H.  N. 

Stames,  of  Georgia. 

4.  Effect  of  Change  of  Soils  upon  Growth  of  Wheat,  H.  L.  Bolley,  of  North  Dakots. 

5.  A  Contribution  to  the  Life  History  of  GUBosporium  fructigenum,  Berkeley,  and 

Sph(Brop8is  malorum,  Peck.,  William  B.  Alwood,  of  Virginia. 

6.  What  Shall  Constitute  a  Variety  from  the  Standpoint  of  the  Horticulturist! 

G.  W.  McCluer,  of  Illinois. 

7.  Position  of  Greenhouse  Benches  for  Experiment  Work,  and  Construction  of  Green- 

house Benches  for  Subirrigation,  W.  J.  Green,  of  Ohio. 

8.  Determination  of  Sex  in  Shepherdia  argentia  by  Bud  Characters,  L.  C.  Corbett, 

of  South  Dakota. 

9.  Field  Experiments  with  Fungicides,  B.  D.  Halsted,  of  New  Jersey. 

10.  Weed  Migration  in  the  State  of  Iowa,  and  Rot  of  Euta-bagas,  L.  H.  Panimcl,  of 

Iowa. 

11.  Plant  Breeding  at  the  Experiment  Stations^  £.  S.  Goff,  of  Wisconsin. 
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PROCEEDINGS. 


Morning  Session,  Tuesday,  November  13, 1894. 

The  convention  was  called  to  order  at  10.30  a.  m.  in  the  hall  of  the 
Cosmos  Club  by  Vice-President  G.  E.  Morrow.  The  meeting  was 
opened  with  prayer  by  President  M.  H.  Buckham,  of  the  University  of 
Vermont. 

The  Chairman.  We  are  deprived  to-day  of  the  presence  of  our  pres- 
ident, General  Lee.  I  need  not  say  that  we  all  regret  this,  of  that  he 
regrets  it  as  much  as  we  do.  It  is  no  lack  of  interest  in  the  Association 
that  keeps  him  away;  it  is  the  condition  of  his  invalid  wife,  which 
makes  it  unsafe  for  him  to  leave  her  for  even  a  day  at  a  time.  Very 
recently  he  decided  that  he  would  be  unable  to  come,  and  he  wished 
me  to  express  his  regret  that  this  was  the  case  and  his  best  wishes 
for  the  Association,  for  its  work,  and  for  this  meeting  in  particular.  It 
becomes  my  duty,  as  best  I  can,  to  stand  for  a  time  in  his  place. 

We  will  first  listen  to  the  report  of  the  executive  committee,  H.  E. 
Alvord,  chairman. 

Repout  of  the  Executive  Committee. 

The  committee  chosen  at  the  Chicago  convention  organized  for  the  year  1893-94  by 
electing  as  chairman,  Henry  E.  Alvord,  of  the  District  of  Columbia,  and  as  secretary, 
M.  A.  Scovell,  of  Kentucky. 

The  several  subjects  referred  to  the  committee  by  the  last  convention  have  received 
due  consideration  and  action.  Reports  upon  some  of  them  have  been  made  by  cir- 
cular. The  committee  has  performed  its  duty  in  preparing  for  the  present  conven- 
tion, and  submits  for  approval  the  programme  as  x)rinted. 

This  convention  being  held  in  Washington,  it  has  seemed  desirable  to  make 
engagements  for  participating  in  the  proceedings  with  olticials  representing  the 
three  Executive  Departments  of  the  Government  with  which  the  institutions  com- 
posing the  Association  (in  the  main)  have  official  relations.  Invitations  have  there- 
fore been  extended  to  and  accepted  by  those  officers  who  have  most  direct  connection 
with  the  coUeges  and  stations,  and  are  best  informed  as  to  their  work. 

The  coUeges  or  branch  institutions  for  the  instruction  of  colored  youth  in  agricul- 
ture and  the  mechanic  arts,  aU  eligible  to  membership  in  this  Association,  have 
been  represented  at  the  annual  conventions  in  two  or  three  instances  by  one  or  two 
delegates,  but  have  never  participated  in  the  proceedings  or  presented  any  of  the 
reeolts  of  their  work.    A  similar  institution  in  Alabama^  not  a  beneficiary  of  the  Mor- 
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rill  acte,  bat  entitleil  by  courtesy  to  a  seat  in  this  convention,  gave  notice  of  its  par- 
pose  to  send  a  delegate  to  this  meeting  and  this  person  has  been  assigpied  a  place 
in  the  programme  to  describe  some  of  the  work  done  by  the  institution  which  he 
represents. 

As  so  often  before,  the  committee  found  it  necessary  to  give  close  attention  to  the 
progress  of  legislation  during  the  last  session  of  Congress,  to  guard  the  various  inter- 
ests intrusted  to  the  institutions  composing  this  Association. 

llie  Sayers  bill,  repealing  all  permanent  appropriations  from  the  Treasury— includ- 
ing, of  course,  the  annuities  under  the  Morrill  Act  of  1890 — and  substituting  a  system 
of  annual  appropriations  for  all  purposes,  was  in  a  doubtful  state  for  months.  It 
has  never  been  reported  from  the  committee,  but  may  yet  appear  at  the  coming  ses- 
sion of  Congress.  The  subject  received  careful  attention,  and  your  committee  is 
confident  that  if  the  bill  is  reported,  it  will  include  several  exceptions,  and  the 
college  annuity  will  be  among  them. 

During  the  early  spring  a  proposition  appeared  very  unexpectedly,  incorporated 
in  the  Army  appropriation  bUl,  cutting  off  the  commutation  of  quarters  for  officers 
on  duty  at  colleges  and  requiring  every  college,  before  receiving  such  detail,  to  pro- 
vide quarters  free  for  the  officer.  This  measure  had  the  almost  unanimous  support 
of  the  Committee  on  Military  Affairs,  including  some  of  the  strongest  men  on  both 
sides  of  the  House  of  Representatives.  For  a  time  it  seemed  probable  this  provisjion 
would  pass  the  House,  but  active  measures  secured  the  interest  of  members  friendly 
to  the  colleges,  and  the  objectional  features  were  struck  firom  the  bill  when  in  Com- 
mittee of  the  Whole  House.  This  was  a  short  but  si)irited  cont'Ost,  and  very  satis- 
factory in  showing  once  more  the  strength  which  this  Association  can  command— in 
the  halls  of  Congress — when  necessary  to  sustain  a  good  cause. 

This  movement,  combined  with  other  circumstances,  made  it  inexpedient  to  do 
anything  toward  bringing  forward  the  plan  of  having  the  War  Department  supply 
uniform  clothing  and  camp  equipage  to  the  land-grant  colleges  the  same  as  to  the 
Army.  This  plan  is  favored  by  the  Inspector-General  of  the  Army,  and  would  not  be 
objected  to  by  other  high  officers.  But  the  present  Quartermaster-General  of  the 
Army,  whose  Bureau  would  be  affected  by  such  a  law,  is  unalterably  opposed  to  the 
project.  The  increase  in  the  number  of  officers  on  college  and  school  duty,  and 
correspondingly  of  the  young  men  and  boys  by  them  instructed,  would  make  the 
expense  of  uniforms  very  great,  if  supplied  to  all,  and  for  that  reason  the  proposi- 
tion will  be  opposed  by  the  Secretary  of  War.  Altogether,  your  committee  considers 
it  unwise  for  the  Association  to  agitate  this  subject  further  at  present,  beyond  giving 
moral  support  to  the  officials  of  the  War  Department  who  may  declare  in  its  favor. 

There  are  other  points  of  interest  in  connection  with  the  military  departments  of 
land-grant  colleges  which  seem  to  need  attention  at  the  War  Department.  Army 
officers  naturally  favor  those  institutions  which  furnish  the  greatest  number  of  per- 
sons for  drill  and  which  give  special  prominence  to  the  military  feature,  by  reqnir- 
iug  uniforms  to  bo  worn  at  all  times,  keeping  students  under  military  regulations 
coutinually,  and  placing  the  entire  subject  of  discipline  in  charge  of  the  military 
professor.  In  the  recently  published  report  of  the  Adjutant-General  of  the  Army, 
that  officer  recommends  the  detail  of  officers  to  largely  attended  city  high  schools 
rather  than  to  land-grant  colleges  offering  fewer  students  for  drill,  and  proposes  that 
the  law  be  changed  so  that  no  officer  shall  be  detailed  to  any  institution  having  less 
than  150  students  actually  present  and  required  to  perform  military  duty.  Already 
the  Department  has  refused  to  detail  officers  to  some  of  the  smaller  agricultural  and 
mechanical  colleges,  on  the  ground  that  they  had  too  few  students  in  attendance, 
notwithstanding  the  legal  obligation  to  teach  military  tactics  at  these  colleges.  In 
short,  despite  the  phraseology  of  the  existing  law,  the  Department  reserves  the  right 
to  refuse  a  detail  to  any  college  for  reasons  sufficient  to  itself,  and  as  mentioned, 
there  are  indications  of  a  tendency  to  discriminate  against  land-grant  colleges. 

Since  the  last  full  conference  between  a  representative  committee  of  this  Associa- 
tion and  the  War  Department  officials  (in  1890),  the  latter  have  entirely  changed  in 


17 

pereonnel  with  tlie  exoeptiou  of  the  Inspector-General.  It  seems  well,  in  view  of 
these  facts,  for  this  convention  to  consider  whether  it  would  not  be  wise  for  the 
Association  to  provide  for  another  formal  conference  on  military  matters  with  the 
Secretary  of  War  and  his  assistants. 

In  accordance  with  the  action  of  the  Association,  the  attention  of  the  Secretary 
of  the  Interior  has  been  called  to  the  inadequacy  of  the  provisions  in  the  Bureau  of 
Education  for  maintaining  suitable  relations  with  the  land-grant  colleges  and  giving 
them  snch  assistance  as  seems  proper  and  practicable  on  the  part  of  the  Department. 
The  Secretary  hos  expressed  himself  as  fully  appreciating  this  subject,  and  although 
he  has  not  found  it  expedient  to  take  decided  action  as  yet,  he  has  declared  his 
intention  of  doing  so  at  an  early  date,  somewhat  on  the  line  of  the  Office  of  Experi- 
ment Stations  in  the  Department  of  Agriculture.  It  seems  probable  that  t]iis  matter 
will  receive  the  necessary  attention  without  further  effort  on  the  part  of  this  Asso- 
ciation. 

Based  npon  the  action  of  the  Association  at  its  last  convention,  your  committee 
proposed  to  the  Committee  on  Agriculture  of  the  House  of  Representatives  an  addi- 
tion to  the  annual  appropriation  bill,  giving  to  the  Secretary  of  Agriculture  super- 
visory powers  in  connection  with  the  expenditure  of  experiment  station  fnuds 
under  the  Hatch  Act.  The  Department  of  Agriculture  concurred  in  this  proposition 
&nd  the  new  legislation  was  perfected  as  announced  by  Association  circular.  Sub- 
sequently the  Department  invited  the  cooperation  of  this  committee,  as  representing 
the  interest  of  the  stations,  in  preparing  the  "  Form  of  annual  financial  statement" 
to  be  "prescribed"  by  the  Secretary  with  accompanying  schedules  and  regulations. 
The  committee  consulted  station  treasurers,  accountants,  and  other  officers  as  far  as 
lime  and  circumstances  permitted,  and  a  special  and  prolonged  meeting  was  held  in 
this  city  in  this  connection.  Various  opinions  were  developed,  as  was  to  be  expected, 
hat  a  compromise  conclusion  was  reached  which,  in  the  main,  accorded  with  the 
views  of  nearly  all,  and  this  was  substantially  adopted  by  the  Department.  The 
perfected  form  of  the  papers  and  the  model  report  and  schedules  are  to  be  credited 
to  the  Office  of  Experiment  Stations. 

This  legislation  and  the  resulting  form  of  report  has  been  regarded  as  a  matter  of 
great  importance  by  your  committee,  and  it  is  hoped  that  the  end  attained  will  meet 
with  general  approbation.  It  could  not  be  expected  to  satisfy  the  views  of  all  in 
matters  of  detail.  It  seems  to  be  a  question  not  yet  decided  whether  the  Depart- 
ment should  confine  its  supervision  to  a  critical  examination  of  the  annual  reports, 
rendered  after  the  year  has  closed  to  which  they  refer,  or  should  adopt  other  means 
to  "ascertain  whether  the  expenditures  under  the  [Hatch  Act]  appropriation 
•  •  *  are  in  accordance  with  the  provisions  of  the  said  act,"  during  the  progress 
of  the  active  operations  of  the  station  year.  There  is  certainly  grave  doubt  as  to 
the  sufficiency  of  the  financial  reports  alone  giving  the  Secretary  of  Agriculture  the 
necessary  information  to  enable  him  to  do  justice  to  the  stations  and  their  work  in 
his  required  report  to  Congress  thereon.  It  may  be  well  for  the  representatives  of 
the  stations  at  this  convention  to  give  some  expression  to  their  views  on  this  part  of 
the  subject. 

The  lectures  of  Sir  Henry  Gilbert,  LL.  D.,  F.  R.  S.,  etc.,  as  special  delegate  from 
the  La wes  Agricultural  Trust  for  the  year  1893,  wore  commenced  under  the  auspices 
of  this  Association  at  its  last  convention,  and  were  concluded  at  the  Massachunetts 
Agricultural  College.  These  lectures  comprise  the  only  complete  and  authorized 
review  of  the  famous  investigations  of  La  wes  and  Gilbert  at  Rothauisted  during  a 
half  century.  The  manuscript  has  been  revised  by  Dr.  Gilbert,  and  your  committee 
is  gratified  to  be  able  to  announce  that  the  Department  of  Agriculture  has  liberally 
and  wisely  decided  to  publish  the  lectures  entire,  as  a  special  bulletin  from  the  Office 
of  Experiment  Stations. 

A  very  cordial  letter  has  been  received,  through  the  Office  of  Experiment  Stations, 
from  Dr.  P.  Nobbe,  president  of  the  Association  of  Agricultural  Experiment  Stations 
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of  the  German  Empire^  invitiDg  participation  in  the  annual  meeting  of  that  body 
by  any  and  all  representatives  of  the  stations  in  this  country.  The  seventh  general 
meeting  of  the  German  Association  was  held  at  Dresden  in  September  last.  It 
would  be  appropriate  for  this  eighth  convention  of  the  American  Association  to 
reciprocate  this  courteous  attention,  and  the  suggestion  is  offered  that  this  con- 
vention might  inaugurate  a  system  of  international  conference  and  cooperation 
through  representative  delegates. 

During  the  past  year  the  executive  committee  has  issued  five  circulars  of  infonna- 
tion  in  the  interests  of  the  Association.  The  last  of  these,  dated  November  1, 1894, 
relates  to  procuring  busts  of  Senator  Morrill  for  such  colleges  as 'want  them.  This 
circular  is  distributed  at  this  convention  with  a  view  to  having  action  taken  hero 
which  will  save  the  executive  committee  much  correspondence  and  probably  insore 
more  satisfactory  results  than  could  be  obtained  by  letters. 

At  the  adjournment  of  the  last  convention  there  was  a  very  small  cash  balance  in 
the  treasury  of  the  Association  and  a  debt  of  about  $1,000  existed,  resulting  from  the 
work  of  the  Association  at  the  Columbian  Exposition.  The  Chicago  convention  fixed 
the  annual  contribution  at  $15  for  the  purpose  of  meeting  this  debt.  Ninety-foor 
institutions  have  responded  to  this  call  and  your  committee  is  pleased  to  announce 
that  the  Association  is  now  free  from  debt,  and  the  report  of  the  treasurer  will  show 
enough  cash  on  hand  to  meet  all  the  expenses  of  the  present  convention  and  leave  a 
balance  larger  than  a  year  ago.  It  is  believed  that  a  contribution  of  $10  from  every 
college  and  every  station  eligible  will  be  sufficient  for  the  needs  of  the  Association 
during  the  coming  year. 

Appended  is  a  list  of  the  institutions  eligible  to  membership  in  this  Association,  bnt 
which,  under  the  provisions  of  the  constitution  (title,  "Finances")*  are  not  entitled 
to  representation  in  this  convention. 

Although  the  executive  committee,  after  mature  deliberation,  deemed  it  unwise  to 
hold  the  convention  of  1894  during  the  summer  months,  it  is  of  the  opinion  that  the 
preference  for  a  summer  meeting,  frequently  expressed  by  many,  should  be  regarded, 
and  the  time  fixed  accordingly  for  the  convention  of  1895.  The  chief  difficulty  will 
be  found  in  combining  with  such  a  time  the  conditions  which  seem  essential  as  to 
place.  When  not  meeting  at  Washington,  there  is  a  very  general  wish  to  visit  some 
associate  institution  which  is  in  session,  and  at  the  same  time  ample  hotel  accom* 
modation  and  good  railroad  facilities  are  prerequisites  of  a  successful  convention. 

Siuce  the  programme  for  this  convention  was  printed.  President  Lee  has  been 
compelled,  by  reason  of  illness  in  his  family,  and  much  to  his  regret,  to  deny  himself 
the  pleasure  of  attending  this  meeting.  He  sends  fraternal  greetings,  and  has  joined 
his  associates  of  the  executive  committee  in  requesting  Vice-President  Morrow  to 
preside  in  his  stead  and  deliver  the  annual  address. 

Respectfully  submitted,  for  the  executive  committee. 

Henry  £.  Alvord,  Chairman, 

Washington,  D.  C,  November  13»  1894, 

(Mr.  Alvord  then  read  a  statement  of  a  personal  nature,  setting  forth 
his  inability  to  continue  as  chairman  of  the  executive  committee.) 

On  motion  of  Mr.  Johnson,  of  Wyoming,  the  report  of  the  executive 
committee  was  adopted  and  ordered  printed  in  the  proceedings  of  the 
convention. 

On  motion  of  Mr.  Armsby  the  programme  of  the  executive  commit- 
tee and  the  rules  of  order  were  adopted  by  the  conyention. 

The  Ohaieman.  The  next  business  will  be  the  report  of  the  treasnrer. 
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Mr.  Scovell  read  the  rejwrt,  as  follows: 

Report  op  the  Treasurer  of  the  Association. 

AT,  A,  Scovellf  treasurer,  in  account  with  Association  of  American  Agricultural  College 

and  Experiment  Stations. 

Balance  on  hand  at  last  meeting $9.63 

Moneys  received  since  last  meeting — dues,  1892-93 40. 00 

Dues,  189a-i)4 1,400.00 

Total 1,449.63 

Expenditures 1,367.33 

Balance  on  hand 82.30 

expenditures. 

Stationery  and  printing 88.40 

Dairy  test  committee ', 1,031.44 

Subcommittee  on  "Form  of  report " 111.  74 

Kental,  room  in  Washington 78.00 

Stenography  (Washington) 37. 00 

Sundries 20.75 

Total,  as  above 1,367.33 

itemized  statement. 

Receipts, 

1893. 

Nov.  21.  Florida  Experiment  Station $10.00 

1894. 

Jan.     4.  North  Dakota  Agricultural  College 10. 00 

26.  South  Dakota  Agricultural  College 10. 00 

Feb.     8.  Washington  Experiment  Station 10. 00 

Mar.  31.  Cornell  University  Experiment  Station 15. 00 

31.  Agricultural  and  Mechanical  College  of  Alabama. ..  15. 00 

31.  Alabama  Experiment  Station 15. 00 

31.  Delaware  College  Agricultural  Experiment  Station.  15.00 
Apr.     4.  Hampton   Normal    and   Agricultural    Institute    of 

Virginia 15.00 

4.  North  Carolina  Experiment  Station 15. 00 

A,  Massachusetts  Agricultural  Experiment  Station 15. 00 

4.  Massachusetts  Hatch  Experiment  Station 15. 00 

4.  Massachusetts  Agricultural  College 15. 00 

4.  Arkansas  Agricultural  Experiment  Station 15. 00 

4.  Missouri  Agricultural  Experiment  Station 15. 00 

4.  Connecticut  Agricultural  Experiment  Station 15.00 

4.  Virginia  Agricultural  and  Mechanical  College 15. 00 

4.  Virginia  Agricultural  Experiment  Station 15. 00 

4.  West  Virginia  Agricultural  Experiment  Station 15. 00 

5.  University  of  Tennessee 15.00 

6.  Mississippi  Agricultural  and  Mechanical  College 15. 00 

6.  Mississippi  Experiment  Station 15. 00 

7.  Georgia  Experiment  Station 15.00 

9.  North  Carolina  College  of  Agriculture  and  Mechanic 

Arts 15.00 
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Beceipis — Con  ti  nued. 
1894. 
Apr.    9.  Louisiana  State  University  and  State  Agricnltiiral 

and  Mechanical  College $15.00 

9.  Maryland  Agricultural  College 15.00 

9.  State  Agricultural  College  of  Colorado 15. 00 

10.  Ohio  Experiment  Station 15.00 

11.  University  of  Tennessee  Agricultural   Experiment  15.00 

Station 15.00 

11.  Storrs  Agricultural  College  Experiment  Station  .*-.  15.00 

11.  Delaware  Agricultural  College 15. 00 

12.  Iowa  Agricultural  Experiment  Station 15. 00 

12.  Purdue  University 15. 00 

12.  Cornell  University 15.00 

12.  Ohio  State  University 15.00 

12.  Agricultural  and  Mechanical  College  of  Kentucky..  15.00 

12.  Pennsylvania  State  College 15.00 

12.  Louisiana  Experiment  Station : 15. 00 

12.  Pennsylvania  Agricultural  Experiment  Station 15. 00 

18.  Maine  State  College 15.00 

18.  University  State  of  Missouri  Agricultural  College  ..  15.00 

18.  Iowa  Agricultural  College 15. 00 

18.  Oregon  State  Agricultural  College 15. 00 

19.  University  of  Minnesota  Experiment  Station 15. 00 

21.  Montana 15.00 

21.  Maryland  Agricultural  Experiment  Station 15. 00 

21.  Rhode  Island  Agricultural  Expt^riraent  Station 15. 00 

21.  Rhode  Island  Agricultural  College 15. 00 

23.  Agricultural  Experiment  Station  University  of  Ari- 
zona    15. 00 

23.  University  of  Arizona 15.00 

23.  New  Hampshire  College  of  Agriculture  and  Mechanic 

Arts 15.00 

26.  University  of  Minnesota 15.00 

28.  Vermont  Agricultural  Experiment  Station 15.00 

28.  New  Hampshire  Agricultural  Experiment  Station...  15.00 

28.  Kansas  State  Agricultural  College 15. 00 

28.  Kansas  Agricultural  Experiment  Station 15. 00 

30.  Purdue  Experiment  Station 15.00 

30.  New  Jersey  State  Agricultural  Experiment  Station . .  15. 00 

May     2.  Nevada  State  University 15.00 

2.  Nevada  Agricultural  Experiment  Station 15. 00 

10.  Sheffield  Scientific  School 15.00 

15.  University  of  Vermont  and  State  Agricultural  Col- 

lege    15.00 

16.  University  of  Wisconsin 15. 00 

16.  University  of  Wisconsin  Agricultural  Experiment 

Station 15.00 

17.  Nebraska  Agricultural  Experiment  Station 15.00 

17.  Michigan  Agricultural  College 15.00 

17.  Michigan  Agricultural  Experiment  Station 15.00 

17.  Kentucky  Agricultural  Experiment  Station 15.00 

21.  University  of  Nebraska 15.00 

26.  New  Mexico  Agricultural  and  Mechanical  College  .  15.00 

26.  Agricultural  Experiment  Station  of  New  Mexico 15.00 

28.  University  of  California 15.00 


21 

Beceipis — Contiuncd. 
1894. 
June    4.  Georgia  State  College  of  Agriculture  and  Meolinnic 

Arte $15.00 

9.  Experimont  Station  University  of  Illinois 15.00 

9.  Rutgers  Scientific  Scliool,  New  Jersey  College 15. 00 

9.  8tat«  Agricultural  Experiment  Station  of  Colorado.  15.00 

30.  West  Virginia  University 15.00 

July    2.  University  of  Illinois ».  15.00 

16.  NeV  Jersey  State  Agricultural  College  Experiment 

Station 15.00 

27.  Maine  Experiment  Station 15. 00 

Aug.    8.  South  Dakota  Agricultural  College 15.00 

8.  South  Dakota  Agricultural  Experiment  Station 15. 00 

16.  Wyoming  University 15. 00 

16.  Wyoming  Experiment  Station 15. 00 

30.  Washington  Agricultural  College  Experiment  Sta- 
tion, halance 5.00 

Sept.  13.  Utah  Agricultural  College  and  Experiment  Station, 

in  part  payment 20.00 

14.  North  Dakota  Agricultural  College 15.00 

14.  North  Dakota  Experiment  Station 15. 00 

14.  North  Dakota  Station,  dues  1892-93 10. 00 

19.  Oklahoma  College 15.00 

Oct.     5.  Texas  Agricultural  and  Mechanical  College 15. 00 

8.  Clcmson  Agricultural  College 15. 00 

8.  South  Carolina  Experi  ment  Station 15. 00 

20.  Utah  Agricultural  College  and  Station,  balance  duo.  10.00 

22.  Oklahoma  Experiment  Station 15. 00 

29.  Massachusetts  Institute  of  Technology 15. 00 

July  11.  Florida  College  and  Station,  on  dues  1893-94 20. 00 

Nov.  12.  Southern  University  Louisiana 15. 00 

Total 1,440.00 

Expenditm'cs. 
1894. 
Apr.  21.  Sarah  S.  Johnson,  rent  of  room  at  932  New  York 
avenue,  Washington,  for  use  of  executive  commit- 
tee for  three  months $42. 00 

21.  Dr.  H .  P.  Armsby,  expenses  dairy  commi ttee 142. 05 

21.  S.  M.  Babcock,  expenses  dairy  committee 111.31 

23.  I.  P.  Koberts,  expenses  dairy  committee 156. 26 

28.  Judd  &  Detweiler,  printing  and  stationery 30.00 

28.  S.  M.  Babcock,  expenses  dairy  te^t   committee  to 

October  1 69.00 

28.  M.  A.  Scovell,  expenses  dairy  test  committee 183. 40 

May    12.  Transportation  Printing  Company,  printing  letter- 
heads, bills,  etc 10. 90 

July     9.  H.  P.  Armsby,  balance  expenses  dairy  committee. ..  64.70 

9.  S.  M.  Babcock,  balance  expenses  dairy  committee. ..  96. 00 

21.  I.  P.  Roberts,  balance  expenses  dairy  committee 100.00 

21.  M.  A.  Scovell,  balance  expenses 108.72 

21.  Sarah  S.  Johnson,  rent  of  room,  Washington,  for  ofBce 

executive  committee  from  April  30  to  June  30 36. 00 

21.  Ebbit  House,  board  executive  committee 28.00 
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Expendiiurei— Con  t  iDoed. 
1894. 
Sept.  29.  H.  H.  Qoodell,  expenses  Washington  committee  on 

report $30.00 

Oct.     6.  H.  P.  Armsby,  expenses  Washington  committee  on 

report 21.04 

5.  M.  A.  Scovell,  expenses  Washington   committee  on 

report 32.70 

5.  Express  on  programmes  and  circulars .75 

18.  M. E. Olcotty  stenogniphic  work 37.00 

18.  Jndd  &  Detweiler,  printing 28.50 

Postage  and  stationery 6.75 

Nov.  13.  Paid  H.  E.  Alvord,  sundry  expenses 20. 00 

13.  Paid  Jndd  &  Detweiler,  printing 12. 26 

Total 1,367.33 

On  motion  of  Mr.  Vauderford,  the  report  was  referred  to  an  audit- 
ing committee  of  three,  appointed  by  the  chair,  consisting  of  Messrs. 
Vanderford,  Buckham,  and  Godfrey. 

The  Chairman.  I  will  call  now  for  the  report  of  the  Section  on  Agri- 
culture and  Chemistry,  to  be  presented  by  Mr.  Henry,  of  Wisconsin. 

Mr.  Henry.  The  Section  on  Agriculture  and  Chemistry  occupies  so 
large  a  part  of  the  proceedings  of  this  body  that  I  have  no  special 
report  to  make,  believing  that  the  time  can  be  better  occupied  by  the 
general  session.    There  was  no  special  work  before  the  section. 

There  were  no  reports  from  the  sections  on  College  Work,  Botany 
and  Horticulture,  and  Entomology. 

The  Chairman.  The  remaining  section  is  that  on  Mechanic  Arts. 

Mr.  Washburn,  of  Bhode  Island.  I  have  no  special  report  to  make 
for  the  Section  on  Mechanic  Arts.  I  do  not  know  why  this  section  was 
not  included  on  the  regular  programme.  I  presume  the  report  was  not 
received  in  time,  for  which  I  am  sorry.  I  did  not  know  but  that  it  was 
because  a  section  on  mechanic  arts  has  no  business  in  an  association 
of  American  agricultural  colleges,  and  I  do  not  suppose  that  it  has.  I 
think  it  really  ought  to  be  an  association  of  American  agricultural  and 
mechanical  colleges.  I  will  say,  however,  that  we  have  a  very  good 
programme,  and  I  invite  all  who  are  interested  in  the  mechanic  arts  to 
attend  our  session. 

The  Chairman.  This  report  will  be  received  without  formal  motion. 
The  reports  have  been  surprisingly  brief. 

Mr.  Armsby,  of  Pennsylvania.  I  dislike  to  appear  in  the  r61e  of  a 
critic,  but  with  your  permission  I  wish  to  read  a  short  section  from  tbe 
constitution  on  the  duties  of  officers: 

(3)  The  chairman  of  each  section  shall  make,  at  the  annual  convention,  a  report 
to  the  Association  in  general  session  of  the  progress  during  the  preceding  year  of  the 
subject  or  subjects  appertaining  to  his  section,  and  such  reports  shaU  not  occupy 
more  than  twenty  minutes  each. 
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The  words  I  wish  to  say,  Mr.  President,  are  not  dictated  by  any 
desire  to  criticise,  but  simply  for  the  good  of  the  Association.  Wlien 
this  provision  was  adopted,  it  was  adopted,  as  I  understand  it,  with  the 
thought  that  such  reports  of  progress  on  what  had  been  going  on  in 
the  different  departments  during  the  past  year  would  be  of  great  value 
to  the  Association  in  helping  to  weld  together  the  sections  into  which 
otherwise  the  Association  would  almost  inevitably  split  up.  It  seems 
to  me  unfortunate,  at  least,  that  this  idea,  underlying  this  provision  of 
the  constitution,  can  not  in  the  future  be  carried  out.  I  repeat  that  I 
make  this  suggestion  simply  in  the  interests  of  the  Association,  and 
not  from  any  desire  to  find  fault. 

The  Chairman.  I  desire  to  add  my  word  to  what  has  been  so  well 
said.  I  heartily  believe  in  the  great  value  and  wisdom  of  the  course 
of  the  Association  in  dividing  into  sections,  but  I  should  also  consider 
it  a  great  misfortune  if  the  failure  to  make  these  reports  should  tend  to 
separate  us,  so  that  all  our  work  except  purely  formal  work  in  general 
session  be  done  in  sections. 

Mr.  Alvobd.  I  move  that  those  portions  of  the  report  of  the  execu- 
tive committee  referring  to  military  department  matters  and  to  the 
procuring  of  the  Morrill  bust  be  referred  bodily  to  the  Section  on 
College  Work  for  consideration. 

Ordered. 

Mr.  Alvobd.  I  now  move  that  the  portions  of  the  report  of  the  exec- 
utive committee  relating  to  new  legislation  regarding  station  funds 
and  to  the  invitation  from  the  German  Association  of  Experiment  Sta- 
tions be  referred  to  the  new  provisional  section  on  station  work  for  its 
consideration. 

Adopted. 

Mr.  AiiVOBD.  For  the  executive  committee,  I  now  ask  leave  to  read 
two  paragraphs  of  the  constitution,  relating  to  membership: 

(3)  Delegates  from  other  institntions  engaged  in  edacational  or  experimental  work 
in  the  interest  of  agrionlture  or  mechanic  arts  may,  by  a  majority  vote,  be  admitted 
to  conventions  of  the  Association,  with  all  privileges  except  the  right  to  vote. 

(4)  In  like  manner,  any  person  engaged  or  directly  interested  in  agricnltare  or 
mechanic  arts  who  shall  attend  any  convention  of  this  Association  may  be  admitted 
to  similar  privileges. 

I  am  instructed  to  move  that  the  chiefs  of  the  several  divisions  and 
bureaus  of  the  Department  of  Agriculture  be  admitted  to  the  floor  of 
this  convention  with  all  privileges  under  this  provision  of  the  consti- 
tution, and  that  all  visitors  who  have  registered  and  come  under  the 
fourth  provision  of  membership  be  also  admitted  to  the  floor  of  this 
convention  during  its  proceedings. 

Adopted. 

Mr.  BuoKHAM.  I  move  that  the  personal  statement  made  to  us  by 
the  chairman  of  the  executive  committee  be  referred  to  a  committee  of 
three,  to  be  api)ointed  by  the  chair,  with  instructions  to  report  at  a 
ftiture  meeting  of  this  general  session* 

Adopted. 
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The  Ghaibman.  The  chair  will  nomioate  the  committee  in  a  moment 
Is  there  any  further  business! 

Mr.  BuRRiLL.  It  seems  to  me  proper  that  we  should  send  a  greeting 
to  our  absent  president,  and,  under  the  circumstances,  a  telegram  of 
sympathy  also.  Therefore  I  move  that  the  secretary  be  requested  to 
send  such  a  telegram  to  General  Lee. 

Ordered. 

Mr.  Harris.  I  understand  that  ex- Assistant  Secretary  of  Agricul- 
ture Willits  is  in  the  city,  and  as  he  has  been  of  such  great  service  to 
this  Association,  I  move  that  the  secretary  of  this  body  be  instructed 
to  extend  him  an  invitation  to  attend  our  meetings. 

Ordered. 

Mr.  BucKHAM.  I  am  sure  the  Association  will  understand  why  I 
make  this  motion,  which  is,  that  the  Association  appoint  a  committee 
of  three  to  wait  upon  Senator  Morrill,  who,  I  understand,  is  in  town, 
and  express  to  him  the  respect  of  this  Association  and  invite  hun  to 
attend  our  meetings. 

Adopted. 

The  Chairman.  Will  the  convention  kindly  designate  this  commit 
tee!    There  may  be  personal  reasons  for  selecting  certain  members. 

Mr.  KooNS.  I  would  name  as  chairman  of  the  committee  Mr. 
Buckham. 

Mr.  Harris  named  the  chairman  of  the  Association. 

The  Chairman.  I  will  name  Mr.  Broun,  of  Alabama.  The  chair  now 
announces  as  the  committee  on  the  personal  statement  made  by  the 
chairman  of  the  executive  committee,  Mr.  Buckham,  of  Vermont,  who 
made  the  motion;  Mr.  Harris,  of  Maine,  who  is  peculiarly  fitted  because 
of  his  intimate  association  with  that  work,  and,  that  the  other  side 
of  the  Association  may  be  represented,  the  chair  will  nominate  Mr. 
Plumb,  of  Indiana. 

Adjourned  at  11.60  a.  m. 

Evening  Session,  Tuesday,  November  13,  1894. 

The  convention  was  called  to  order  at  7.46  p.  m.  by  Vice-President 
Frear. 
Mr.  Johnson.  I  offer  the  following  resolution: 

Resolvedf  That  the  executive  committee  of  this  Association  be  requested  to  select 
Denver,  Colo.,  a«  the  place  for  the  uext  annual  meeting  in  1895,  if  in  harmony  with 
the  best  interests  of  the  Association,  and  th<at  we  suggest  August  15  to  October  1  as 
the  most  suitable  season  of  the  year. 

If  this  resolution  is  seconded,  I  desire  to  present  some  very  impor- 
tant matters  from  the  city  of  Denver.  (Mr.  Johnson  then  read  com- 
munications from  the  Denver  Chamber  of  Commerce,  the  mayor  of  the 
city,  the  Mining  Exchange,  and  the  Manufacturers'  Exchange,  indors- 
ing the  invitation  to  meet  at  Denver  in  1895.  He  vouched  for  theiuter- 
est  of  Senators  Teller  and  Wolcott  in  the  work  of  the  land-grant  col- 
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leges,  and  set  fortb  the  advantages  and  attractions  of  Denver  as  a 
convention  city.) 

Referred  to  the  executive  committee. 

Mr.  Habbis.  There  are  reasons  this  year  why  we  should  give  unusual 
<attention  to  the  selection  of  officers  of  the  Association,  and  although 
this  is  a  very  early  point  in  the  convention,  I  think  it  wise  to  appoint  a 
committee  now  to  make  nominations.  I  therefore  move  that  the  chair 
appoint  a  committee  of  three  on  nominations. 

Mr.  Alvord  suggested  that  this  committee  had  usually  consisted  of 
seven  members. 

Mr.  Harris  accepted  the  suggestion  and  the  motion  as  amended  was 
(earned. 

Mr.  Hays.  I  would  like  to  say  something  regarding  an  invitation 
from  Mr.  Northrop  for  the  Association  to  meet  in  Minnesota.  We  are 
ready  and  anxious  to  entertain  you  at  Minneapolis.  The  invitation 
is  given  very  heartily  and  comes  from  the  two  cities  of  St.  Paul  and 
Minneapolis.  Kegarding  railroad  rates,  I  am  authorized  to  say  by  the 
representatives  of  the  lines  centering  at  Minneapolis  that  we  shall  be 
able  to  get  for  you  rates  of  one  or  possibly  one  and  one-half  for  the 
round  trip. 

Mr.  Scott.  I  have  no  desire  to  enter  Ohio  in  opposition  to  Colorado 
and  Minnesota,  but  the  Association  has  once  or  twice  expressed  a  will- 
ingness to  come  to  Ohio,  and  circumstances  have  intervened  which  made 
it  desirable  to  meet  elsewhere  ia  both  cases.  We  are  ready  to  receive 
the  Association  whenever  it  desires  to  come,  and  will  give  it  a  cordial 
welcome. 

Hon.  Edwin  Willits,  ex-Assistant  Secretary  of  Agriculture,  who 
entered  at  this  moment,  was  invited  by  the  chair  to  address  the  con- 
vention. He  responded  very  briefly,  declining  to  make  a  speech,  but 
expressing  his  pleasure  at  meeting  the  Association  and  wishing  it  con- 
tinued growth. 

The  Chairman.  I  have  a  letter  from  the  secretary  of  the  Cosmos 
Club,  stating  that  the  privileges  of  the  club  are  extended  to  the  mem- 
bers of  this  Associjition  during  the  present  week. 

A  resolution  was  adopted  that  the  Association  accept  with  thanks 
the  courtesy  of  the  Cosmos  Club. 

Mr.  Vanderford,  chairman  of  the  auditing  committee,  reported  thfit 
the  committee  had  examined  the  accounts  of  the  treasurer  and  found 
them  correct,  with  proper  vouchers  for  each  item  of  expenditure. 

Report  adopted. 

The  vice-president,  G.  E.  Morrow,  of  Illinois,  delivered  the  annual 
address  as  acting  president  of  the  Association. 

President's  Address. 

Mr,  Chairman,  Members  of  the  Association,  Ladiks  and  Gentlemen:  When 
at  the  meetiDg  of  the  Associatiou  at  Chicago  last  year  the  olectiou  of  General  Lee 
as  presiient  for  the  year  was  announced,  it  at  once  occurred  to  me  that  the  choice 
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was  a  peculiarly  fortunate  one,  in  that  the  Association  would  have  the  help  of  t 
wise  counselor,  and  especially  that  those  of  us  who  should  be  able  to  attend  this 
convention  would  have  the  pleasure  of  heariug  an  address  from  one  who  has  had 
long  and  remarkably  successful  experience  in  the  management  of  an  institotion 
which  has  peculiar  features  and  in  which  we  all  feel  a  deep  interest.  Very  recently, 
to  my  entire  surprise,  and  I  need  not  say  regret,  I  learned  that  he  would  not  be  here, 
for  the  sad  reason  given.  Recognizing  that  the  time  was  Tery  short  to  do  it  in,  I 
wrote  urging  that  he  would  at  least  prepare  an  address.  He  replied  that  the  same 
cause  which  prevented  his  being  present  would  prevent  him  from  preparing  an 
address,  and  requested  me  to  deliver  an  address  in  his  stead.  I  therefore  stand,  as 
best  I  may,  in  his  place,  and  will  read  you  such  words  as  I  have  been  able  to  prepare. 

"The  test  of  national  welfare  is  the  intelligence  and  prosperity  of  the  fanner." 
These  words  by  the  graceful  essayist,  thoughtful  student,  and  ftiend  of  his  country 
and  his  kind,  George  William  Curtis,  may  well  stand  at  the  head  of  an  address 
before  this  Association,  which  owes  the  possibility  of  its  existence  to  the  belief  by 
the  people,  represented  by  Congress,  that  the  institutions  it  represents  would  be 
helpful  to  the  national  welfare;  and  this  by  adding  directly  to  the  intelligence  of 
the  farmers  of  the  country  by  giving  them  the  best  special  education  for  their  work, 
and  thus  aiding  their  prosperity,  and  by  directly  advancing  their  prosperity  by 
communicating  to  them  the  results  of  research  and  investigation  as  to  methods  by 
which  they  can  most  profitably  conduct  their  business. 

We  may  not  easily  overestimate  the  extent  and  importance  of  the  work  this  Asso- 
ciation represents.  No  longer  with  boastfulness  and  exhilaration  do  thongbtfol 
Americans  speak  of  the  vastness  of  our  country  and  the  problems  that  confront  os. 
As  a  nation  we  have  passed  beyond  the  buoyancy  of  spirit  and  impulsive  confidence 
of  youth  to  the  cares,  anxieties,  and  thought  fulness  of  maturity.  And  so,  not 
boastfully  nor  flippantly — perhaps  almost  appalled,  but  rather,  let  us  hope,  stimn- 
latcd  to  increased  effort  by  the  vastness  and  importance  of  the  field  of  labor— we 
recognize  the  fact  that  the  interest  we  represent  is,  by  far,  the  chief  material  inter- 
est of  this  great  nation;  the  one  on  which  millions  of  our  citizens  directly  depend 
for  their  livelihood,  and  the  one  tjie  prosperity  or  adversity  of  which  most  quickly 
and  most  directly  affects  the  welfare  of  all  classes.  Not  more  honorable  than  other 
needed  industries,  agriculture  is  the  great  basal  industry  of  the  world  on  which 
others  peculiarly  depend. 

This  great  industry  shares  the  depression  which  has  affected  all  the  working 
forces  of  our  land.  Aside  from  this,  as  we  hope,  temporary  depression,  American 
agriculture  is  in  a  transition  stage,  and  none  of  us  may  with  certainty  predict  the 
outcome  in  oil  directions.  In  a  degree  greater  than  ever  before  the  American  farmer 
is  feeling  the  effects  of  direct  competition  with  a  vastly  increased  number  of  his 
fellows  in  his  own  land  and  of  many  millions  in  many  other  lands.  In  the  sale  of 
his  products  he  is  made  aware  of  the  fact  that  whether  or  not  modem  civilization 
has  made  all  the  world  more  akin  in  kindly  feeling  and  mutual  helpfulness,  it  has 
brought  all  people  closer  together  in  the  competition  of  trade.  He  realizes  that  mod- 
em means  of  transportation  have  made  the  supply  of  an  agricultural  product  almost  . 
anywhere  in  the  world  an  appreciable  factor  in  supplying  the  demand  for  that 
product  almost  anywhere  else  in  the  world.  If  he  be  thoughtful  he  must  recognize 
the  fact  that  in  the  future  he  must  work  on  a  narrower  margin  of  possible  profit 
than  in  the  past.  He  sees  that  economical  methods  of  production  are  the  foonds- 
tion  essentials  to  success ;  and  he  is  asking  more  earnestly  than  ever  before  how  he 
may  most  wisely  dispose  of  and  distribute  the  products  of  his  farm.  He  is  begin- 
ning to  ask  not  only  for  new  or  better  methods  of  production,  bat  whether  there  be 
not  new  crops  he  may  wisely  produce,  or  whether  there  be  not  new  uses  for  old 
crops,  and  thus  the  stress  of  competition  in  supplying  the  old  wants  be  lightened. 

As  we  look  over  the  field  we  see  the  commencement  or  the  full  progress  of  agri- 
cultural changes,  the  outcome  of  which  we  await  with  interest  if  not  with  anxiety. 
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We  find  the  available  public  lands  practically  exhausted.  Nowhere,  in  all  the 
country,  is  there  any  considerable  body  of  Government  land  now  available  for  ordi- 
nary agricultoral  operations.  Consequent  n])on  the  almost  unparalleled  drought  of 
the  year  we  are  seeing  a  backward  ebb  of  the  tide  of  f&rmers  that  has  steadily  flowed 
westward,  and  the  conviction  on  the  part  of  many  that  there  are  large  areas  which 
have  been  settled  by  farmers  but  which  must  be  abandoned  by  them  unless  irrigation 
can  be  made  practicable.  We  have  heard  overmuch  perhaps  of  the  abandoned  farms 
in  the  oldest  settled  portions  of  the  country,  but  it  is  clearly  true  that  over  large  areas 
prices  for  farm  lands  have  been  greatly  lowered;  that  much  land  once  regularly 
cultivated  is  now  waste.  Alongside  this  we  see  other  large  areas,  with  great  natural 
fertility  or  exceptional  artificial  advantages,  in  which  prices  for  farm  lands  have 
advanced  mitil  they  seem  to  have  reached  a  maximum  under  present  conditions. 

The  extent  and  rapidity  of  the  changes  in  our  farming  population  may  well  give 
OS  concern.  There  are  three  great  drainage  systems  carrying  vast  numbers  of  our 
people  from  farms.  Two  of  these  are  inevitable,  and  if  we  are  wise  we  will  not 
fight  the  inevitable.  We  will  not  only  submit,  but  adapt  ourselves  to  it.  The  first 
of  these  drains  is  that  from  the  country  to  the  city.  This  will  continue.  The  per- 
centage of  our  farmers,  as  compared  with  those  engaged  in  other  callings,  will 
become  smaller.  There  is  no  lack  of  agricultural  products.  We  produce  much  more 
than  we  consume.  We  feed  our  rapidly  increasing  population  and  have  an  increas- 
ing surplus  for  export.  Often  three-fourths  of  all  the  exports  from  our  country  in 
a  year  are  those  of  agricultural  products.  The  second  of  these  draius  is  that  from 
the  farms  of  the  older  to  those  of  the  more  newly  settled  portions  of  the  country. 
This  means  no  loss  of  productive  power;  only  change  of  the  place  where  it  is  exer- 
cised. This  movement  is  inevitable  and  clearly  wise  in  many  cases.  When  the  real 
or  supposed  advantages  of  different  sections  of  the  country  are  more  nearly  equalized, 
it  will  cease  in  large  degree.  The  third  of  these  drains  is  in  full  progress  in  my  own 
State,  and  I  witness  it  with  regret,  and  protest  that  it  is  not,  at  least  it  ought  not 
to  be,  inevitable.  This  is  the  removal  of  farmers  when  they  have  acquired  a  com- 
petence or  have  passed  the  prime  of  life  from  the  farms  to  the  country  towns  and 
villages.  The  results  are  often  unfortunate  for  these  farmers  and  their  families;  not 
always  desirable  to  the  communities  to  which  they  go,  and  very  often  deplorable  to 
the  communities  tbey  leave.  In  many  cases  there  is  not  only  the  loss  of  wise,  ener- 
getic, experienced  men,  but  the  advent  of  a  tenantry  distinctly  inferior  as  citizens 
and  farmers.  In  a  multitude  of  farming  communities  there  has  been  a  marked  retro- 
gression during  the  last  twenty  years  in  the  intellectual  and  moral  tone,  as  well  as 
in  the  appearance  of  and  methods  pursued  on  the  farms. 

An  increase  not  only  in  the  number  but  in  the  percentage  of  tenants  on  American 
farms  seems  inevitable,  unless  there  is  a  recasting  of  our  system  of  land  tenure. 
Whether  such  increase  of  the  tenantry  is  to  be  a  great  misfortune  will  depend  on 
the  character  of  the  tenantry  and  the  terms  on  which  they  hold  the  land.  If  the 
system  be  one  of  equitable  partnerships  between  landowners  and  those  who  furnish 
not  only  labor  but  skill,  there  need  be  nothing  of  degradation  or  Injustice  to  either 
party.  If  the  system  be  one  in  which  wealth  and  intelligence  dictates  terms  to 
ignorance  and  poverty,  which  can  furnish  only  labor  without  skill,  the  results  will 
be  bad  for  the  tenants,  bad  for  our  agriculture,  and  bad  for  national  welfare.  Emer- 
son has  said :  **  That  that  is  bad  for  the  bee  can  not  be  good  for  the  swarm.'' 

There  are  great  changes  in  our  land  ownership.  In  some  parte  of  the  country  the 
process  of  subdi\ision  of  farms  seems  to  be  going  on.  It  will  bo  a  great  misfortune 
if  this  be  carried  to  the  extent  that  shall  bring  us  a  peasant  proprietorship.  In 
other  sections  there  is  a  manifestation  of  'Mand  hunger '^  by  the  rich.  An  instance 
comes  to  mind  of  a  multimillionaire  of  the  metropolis  of  the  central  west,  largely 
interested  in  banker  in  railways,  in  mines,  in  manufacturing  enterprises;  the  coiner 
of  the  phrase  "speculation  is  civilization,"  and  steadily  striving  to  prove  his  own 
advanced  civilization  by  the  extent  of  his  speculative  operations — this  man  is  the 
owner  of  tens  of  thousands  of  acres  of  farm  lauds,  and  ia  quietly  adding  other 
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tbousands  to  tbem  year  by  year.  This  is  but  one  of  many  cases  of  like  character. 
What  they  may  mean  may  well  give  us  pause. 

Much  as  the  labor  question  has  been  in  evidence  one  phase  of  it  has  received  lit- 
tle attention.  When  a  mauufaeturing  establishment  closes  its  doors  and  hnndrods 
or  thousands  of  workmen  are  thrown  out  of  employment  we  properly  regard  it  as 
a  great  misfortune.  Many  have  not  seriously  considered  the  fact  that,  largely 
because  of  the  nature  of  the  work,  but  partly  because  of  the  peculiarities  of  onr 
farming  system,  each  year,  on  the  approach  of  winter,  not  hundreds,  not  thousands, 
not  scores  of  thousands,  not  hundreds  of  thousands,  but  literally  millions  of  men 
and  boys  employed  on  the  farms  of  the  United  States  during  summer  are  thrown 
into  comparative  or  absolute  idleness,  so  far  as  work  on  the  farms  is  concerned.  The 
unequal  demand  for  labor  at  different  seasons  of  the  year  is  one  of  the  weak  places 
in  our  farming  system.  A  thoughtful  observer  from  France  has  recently  called 
attention  to  this,  and  emphasized,  as  one  cause  of  it,  the  absence  of  minor  agricul- 
tural industries.  We  are  lacking  in  farm  manufacturing.  This  same  observer  was 
much  impressed  by  and  highly  complimented  the  perfection  of  our  farm  machinery, 
as  have  multitudes  of  other  intelligent  students  of  our  agriculture.  This  largo  nse 
of  machinery  makes  necessary  both  intelligent  direction  and  intelligent  workmen 
on  our  farms. 

In  many  ways  the  ingenuity  of  the  inventor  and  the  skill  of  the  mechanic  are 
adding  to  the  productive  power  of  our  farms.  Not  always  have  we  been  able  to 
equally  rapidly  find  markets  for  these  products. 

These  are  some  of  the  conditions  seen  by  thoughtful  students  of  American  agri- 
culture, and  each  suggests  great  problems  not  fully  solved. 

If  we  look  at  special  conditions  of  the  year,  we  are  confronted  by  the  effects  of  the 
most  disastrous  drought  ever  known  in  our  country,  measured  by  the  diminution  of 
farm  products.  How  far  can  irrigation  be  made  practicable;  what  are  the  best 
methods  of  introducing  the  system  where  it  is  practicable ;  how  can  we  best  conserve 
the  rainfall  where  this  is  deficient^  and  how  best  reduce  evaporation  during  drought, 
are  questions  which  ask  themselves. 

We  see  the  end,  we  may  hope,  of  the  reduction  in  price  of  one  of  our  great  cereals, 
a  reduction  which  has  caused  wheat  to  cease  to  be  used  almost  exclusively  as  food 
for  man  and  led  to  perhaps  one-seventh  of  the  crop  for  the  year  being  fed  to  farm  ani- 
mals. It  would  seem  that  efforts  to  induce  Europeans  to  use  maize  as  food  for  man 
might  be  suspended  for  a  time  while  we  urge  them  to  more  largely  use  wheat. 

To  the  agricultural  colleges  aud  experiment  stations  is  given  the  duty  and  priv- 
ilege of  carefully  considering  and  trying  to  solve  the  problems  suggested  by  this 
hasty  sketch — and  others  like  them. 

I  closely  associate  the  two  classes  of  institutions  here,  as  I  always  do  in  my 
thought.  It  is  well  they  are  linked  together  in  the  name  of  this  Association,  as  they 
are  by  law.  In  exceptional  cases  it  has  been  thought  best  to  separate  them,  bat  I 
wish  to  emphasize  my  earnest  conviction  that,  as  a  rule,  an  intimate  union  is  best  for 
both ;  that  the  teacher  should  investigate  and  the  investigator  teach.  That  there 
are  difficulties  in  the  proper  adjustment  of  the  work  is  freely  admitted.  Usoally 
the  attempt  to  make  an  equal  division  of  time  and  thought  between  the  two  classes 
of  work  will  be  unwise.  But  for  teacher,  investigator^  student,  and  the  farming 
public,  I  believe  there  should  be  good  opportunity  and  good  use  of  the  opport-nnity 
for  each  worker  to  observe,  and  for  many  of  them  to  do  work  both  as  teacher  and 
investigator. 

We  all  admit  something  of  disappointment  in  the  results  as  yet  reached  by  the 
agricultural  colleges  in  giving  direct  education  along  agricultural  lines.  They 
have  done  good  work  and  are  doing  more  and  better  than  ever  before;  but  at  the 
best  they  reach  directly  only  a  very  small  percentage  of  the  farming  population.  In 
the  discussions  at  former  meetings  of  this  Association  many  reasons  have  been  given 
for  this  condition.  Perhaps  ii  chief  reason  for  our  disappointment  is  that  many  of 
us  had  too  high  hopes.    It  was  hardly  reasonable  to  expect  that  any  large  percent- 
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a^e  of  the  working  farmers  or  mechanics  of  the  conntry  should  have  a  full  collegiate 
edacation. 

The  indirect  influence  of  these  iustitntions  has  heeu  most  important  and  beneficial. 
They  have  had  large  effect  in  modifying  and  improving  methods  in  higher  educa- 
tion. They  have  exalted  the  study  of  nature  and  have  given  stimulus  and  honor  to 
the  study  of  useful  applications  of  science.  If  the  time  ever  was  when  the  scientist 
whose  work  was  in  the  direction  of  seeking  to  make  discovered  truth  directly  useful 
to  mankind  felt  that  he  was  on  a  lower  plane  than  was  his  fellow  engaged  in  the 
study  of  '*pnre  science^'  that  time  has  gone  forever,  and  men  in  this  Association,  in 
this  room,  have  helped  hanish  it. 

While  this  Association  has  principally  concerned  itself  with  the  agricultural  side 
of  the  colleges,  I  am  heartily  glad  a  section  has  been  established  devoted  to  the 
mechanic  arts  side.  Not  grudgingly,  but  most  gladly,  we  whose  work  has  to  do 
chiefly  or  wholly  with  the  agricultural  side  recognize  the  remarkable  development 
and  success  of  the  departments  of  mechanic  arts  in  many  of  the  land-grant  colleges 
and  universities.  We  may  not  forget  if  we  would,  and  we  ought  not  if  we  could, 
that  by  the  very  terms  of  the  law  providing  for  the  establishment  of  these  institu- 
tions, as  well  as  by  any  fair  estimate  of  what  will  be  best  for  the  national  welfare, 
mechanic  arts  are  placed  alongside  and  on  a  level  with  agriculture.  Local  conditions 
and  present  emergencies  modify  the  plans  of  institutions;  some  wisely  give  more 
att^sntion  to  the  one,  others  to  the  other  side,  but  neither  has  exclusive  right  to  the 
provision  designed  to  aid  in  the  education,  not  of  any  one  branch  of  the  workers  of 
the  nation,  but  of  ^Hhe  industrial  classes/* 

And  may  I,  whose  work  has  been  so  exclusively  along  severely  practical  lines, 
express  the  earnest  hope  that  never  shall  members  of  this  Association  give  either 
sneer  or  ridicule  to  the  plea  that  the  colleges  it  represents  shnll  do  what  they  may 
in  giving  that  education  which  tends  to  develop  what  we  call  culture.  Alongside 
the  word  "practical"  as  descriptive  of  the  education  to  be  given  by  these  institu- 
tions the  law  places  the  word  "liberal."  In  even  the  most  extended  college  courses 
we  can  do  little  more  than  give  starting  points  along  a  few  lines.  There  must  be 
wise  selection,  and  our  charter  laws  clearly  indicate  what  must  be  the  leading  lines 
of  study.  But  we  make  a  grave  mistake  if  we  needlessly  strike  out  of  the  curricu- 
lum anything  that  directly  tends  to  liberal  culture. 

It  is  interesting  to  note  the  fact  that  only  one  specific  requirement  is  made  by  law 
as  to  what  shall  be  taught.  There  is  express  direction  that  ttiese  institutions  shall 
teach  military  tactics.  It  is  pitiful  if  student  or  officer  ever  allow  himself  to  feel 
that  this  was  an  unreasonable  requirement  to  accompany  a  munificent  endowment 
by  the  nation.  Does  it  not  rather  suggest  that  it  is  the  high  privilege  of  these 
institutions,  not  only  to  teach  young  men  so  they  may  be  better  fitted  to  pursue 
useful  callings,  and  better  fitted  to  defend  their  country  by  force  of  arms  if  ever  the 
sad  need  be,  but  also  to  fit  them  for  the  best  possible  discharge  of  all  the  duties  of 
the  citizen  f 

The  keynote  of  all  I  am  trying  to  say  is  that  the  advancement  of  the  national 
welfare  is  the  one  chief  and  sufficient  reason  for  the  establishment  of  these  colleges 
and  stations.  And  this  is  to  be  done  not  alone  by  helping  young  men  and  women  to 
be  better  farmers,  machinists,  housekeepers,  scientists,  but  also  by  helping  them  to 
be  better  citizens,  better  men  and  women. 

The  work  of  the  experiment  stations  has  been  highly  successful;  in  view  of  all  the 
circnrastnnces  phenomenally  so.  They  were  necessarily  hastily  organized.  The 
niass  of  the  workers  were  inexperienced;  some  proved  to  be  incompetent.  There 
have  been  too  many  changes.  Boards  of  management  and  workers  alike  have  often 
not  sufficiently  appreciated  the  loss  that  comes  from  frequent  changes  of  workers  or 
lines  of  work.  There  have  been  mistakes  made  in  choosing  lines  of  investigation 
and  more  serious  ones  in  changing  the  lines  when  once  chosen.  Important  interests 
have  been  partly  neglected.  There  has  been  some  needless  duplication  of  work. 
The  ideal  cooperation  between  stations  has  not  been  reached.    There  have  been  cases 
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of  hasty  generalization  from  insufficient  data.    In  other  words,  station  directors  and 
workers  have  been  human  beings  working  along  comparatively  unfamiliar  lines. 

Granting  all  this  and  much  more,  the  good  already  accomplished  is  very  great 
There  has  been  accumulation  of  a  great  mass  of  useful  facts,  and  the  clear  formula- 
tion of  many  important  principles.  These  have  been  widely  distributed.  They 
have  affected  our  agricultural  literature.  The  subjects  discussed  and,  still  more,  the 
method  of  discussing  these  subjects  in  agricultural  papers  has  been  modified.  A 
few  days  since  I  examined  a  recent  work  on  a  practical  agricultural  subject  by  a 
practical  farmer.  Every  chapter,  almost  every  page,  contains  references  to  or  qno- 
tations  from  the  bulletins  of  experiment  stations  as  worthy  of  highest  respect 
Already  agricultural  practice  is  being  affected,  and  for  good. 

The  successes  of  the  past  stimulate  as  for  the  future.  The  mistakes  and  failures 
of  the  past  must  never  be  an  excuse  or  a  reason  for  lessened  effort.  They  may  warn 
us  to  change  our  methods,  but  can  not  be  a  reason  for  lessened  effort  to  accomplish  a 
work  laid  upon  us.  Some  day,  somehow,  somewhere,  the  problem  of  fully  popular- 
izing agricultural  education  is  to  be  solved,  and  solved  for  America. 

I  plead,  then,  for  persistent,  hopeful  work  in  both  college  and  station,  and  along 
two  lines  of  work  in  each.  In  the  colleges  let  us  strengthen  the  agricultural  courses. 
Let  there  be  shorter,  more  elementary  courses  also,  but  in  each  agricultural  college^ 
whether  there  be  few  or  many  who  seek  it,  let  there  be  facilities  for  education  and 
training  in  agriculture  the  full  equal  of  the  facilities  for  an  education  along  any 
other  line.  Let  there  be  more,  not  less,  of  science;  more,  not  less,  of  culture,  if  time 
permit;  but  in  an  agricultural  college  let  us  magnify  the  teaching  of  agricultare. 

There  are  great  difficulties.  In  these  colleges  we  are  seeking  to  give  two  educa- 
tions in  four  years — sometimes  starting  with  only  the  education  gained  in  the  public 
schools — a  general  and  a  professional  one.  A  supposed  or  superficial  familiarity 
with  agricultural  subjects  tends  to  lessen  interest  in  their  study.  There  has  been  a 
lack  of  definition  of  what  the  teacher  of  agriculture  may  properly  teach.  On  the 
one  hand  he  has  often  felt  obliged  to  teach  a  wider  range  of  subjects  than  anyone 
could  thoroughly  master.  On  the  other  hand  he  has  sometimes  felt  warned  off  from 
a  full  discussion  of  almost  any  part  of  agriculture,  on  the  ground  that  he  is  trench- 
ing fields  belonging  to  the  **  scientist.''  He  has  sometimes  been  expected  to  impart 
only  details  of  practice. 

And,  as  one  who  has  given  years  to  this  work,  I  may  be  permitted  to  name  as  one 
chief  difficulty  in  the  way  of  successful,  popular  teaching  of  agriculture,  the  lack 
of  knowledge  of  how  best  to  teach  it.  I  can  think  of  no  greater  help  to  the  canse 
of  distinctive  agricultural  education  than  may  be  expected  to  come  from  systeiuatie, 
perhaps  long-continued,  study,  by  some  of  the  best  men  in  the  work,  of  methods  of 
teaching  agriculture — in  the  broad  meaning  of  the  word — and  the  devising  of  appa- 
ratus for  use  in  such  teaching.  Some  of  us  have  paid  far  too  little  attention  to  the 
study  of  methods  of  teaching  in  general.  Most  of  us  know  almost  nothing  of  meth- 
ods of  teaching  agriculture,  except  what  we  learned  from  the  practice  of  our  own 
teachers  or  from  our  own  experience. 

Aside  from  the  value  of  a  study  of  agriculture  as  a  help  to  more  successfully  prac- 
ticing it,  I  believe  it  can  be  so  taught  as  to  be  not  only  as  interesting  but  have  as 
much  discipliuary  value  as  almost  any  other  study,  but  this  can  only  be  done  by  those 
who  know  how. 

An  appreciation  of  the  Importance  of  better  systematized  methods  of  teaching  agri- 
culture is  not  new  with  mo.  Years  before  this  Association  was  organized  I  had  the 
honor  of  suggesting  and  aiding  in  the  organization  of  a  modest  society  of  teacben 
of  agriculture  and  horticulture,  the  chief  object  of  which,  in  my  own  mind,  was  to 
help  its  members  to  better  teach  their  specialties.  The  society  met  annually  for  seT- 
eral  years.  We  enjoyed  much;  we  learned  much;  but  little  directly  along  this 
special  line. 

I  am  sure  that  all  engaged  in  the  work  feel  the  need  of  which  I  have  spoken. 
A  letter  recently  received  from  Professor  Hunt,  of  the  Ohio  State  Univer8i<?y,  whoiS 
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uDosn&l  snccess  as  a  teacher  of  technioal  agricalture  might  lead  as  to  suppose  he 
woQld  feel  this  need  less  thau  many  others,  so  well  expresses  my  thought  that  I 
qnote  a  part : 

^'One  line  of  thought  has  been  forcibly  presented  to  my  attention.  It  is  better 
methods  of  instruction  in  technical  agriculture  and  the  difficulty  in  successfully 
teaching  the  knowledge  we  possess  because  our  information  is  not  syst-ematized  along 
any  pedagogic  lines.  Subjects  like  mathematics,  English,  and  some  other  sciences 
are  now  so  thoroughly  systematized  and  graded  that  a  student  not  only  compre- 
heuds  the  subject  much  more  speedily,  but  gets  a  mnch  better  training  at  the  same 
time.  Methods  that  are  appropriate  in  language  or  mathematics  would  not  be 
appropriate  in  teaching  technical  agriculture.  New  methods  must  be  worked  out 
and  these  methods  must  be  systematized  and  printed  for  common  use  before  any 
great  success  in  teaching  can  be  obtained.  I  am  thoroughly  convinced  that  a  small 
proportion,  but  fairly  large  aggregate  of  students  will  study  agriculture  when  they 
can  learn  as  much  in  a  given  time  and  get  as  much  thorough  scholastic  training  in 
the  study  as  they  now  do  when  they  study  Greek,  Latin,  and  mathematics. 

**We  must  confess  our  deficiencies  in  this  matter  and  try  and  overcome  them.  To 
overcome  them  some  men  must  devote  a  considerable  part  of  their  time  to  the  devel- 
'opmentof  proper  methods,  and  when  these  methods  are  developed  there  ought  to 
be^some  method  of  publication  and  coordination  of  the  methods  so  that  each  worker 
in  the  line  can  profit  by  the  work  of  the  difi*erent  individuals.  We  have  at  the 
present  time  a  most  admirable  experiment  station  system  by  which  every  station 
worker  profits  by  the  work  of  every  other  station  worker.  The  matter  is  published 
and  widely  distributed  free  of  charge  and  then  is  summarized  and  systematized  in 
the  Office  of  Experiment  Stations  at  Washington.  In  this  matter  of  instruction, 
however,  we  have  no  system  whatever.  Every  instructor  is  a  law  unto  himself, 
which  is  no  law  whatever,  and  there  is  absolutely  no  method  by  which  others  may 
profit  by  any  good  ideas  which  he  develops.  I  know  this  to  be  a  matter  about 
which  you  have  thought  a  great  deal  for  many  years  and  you  appreciate  the  situation, 
I  am  sure,  quite  as  fuUy  as  I  do. 

''Could  there  not  be  some  system  by  which  the  United  States  Department  of 
Ag/iculture  could  help  to  systematize  and  coordinate  the  work  of  technical  instruc- 
tion  in  agriculture?" 

Whether  or  not  the  means  suggested  by  which  this  work  can  be  best  done  prove 
practicable  or  most  desirable,  I  earnestly  commend  the  subject  to  the  Association 
and  especially  to  those  directly  charged  with  the  duty  of  giving  instruction  in 
agriculture. 

There  need  be  no  shame  in  making  this  full  acknowledgment  of  the  need  of  a  well- 
defined  system  of  teaching  agriculture.  Have  not  the  methods  of  teaching  almost 
all  sciences,  even  of  teaching  language  and  mathematics,  been  greatly  modified 
within  recent  years?  Have  there  not  been  revolutions  not  only  in  methods  of  teach- 
ing but  also  in  the  whole  mass  of  illustrative  material  used  in  teaching  some  sciences  ? 
Does  not  the  valuable  report  of  "the  committee  of  ten"  seem  to  show  that  we  have 
little  idea  of  proper  order  and  proportion  in  our  teaching  in  the  public  scliools? 

Alongside  this  thorough,  higher,  full-course  teaching  of  agriculture  which  I  have 
been  advocating,  I  would  have  shorter,  simpler,  purely  "practical"  courses— the 
longer  the  better.  I  would  have  these  courses  extend  through  two  years  where  this 
is  practicable;  one  year,  if  this  be  all  that  seems  possible;  three  months,  where  no 
more  can  be  done.  I  would  teach  in  these  courses  the  beginnings  of  science  and  the 
primer  of  its  agricultural  applications  if  need  be,  as  well  as  have  courses  desigucd 
to  give  training  in  specific  branches  of  farm  work. 

Such  short  courses  can  not  give  a  well-rounded  education,  and  there  will  always 
be  need  for  care  lest  those  attending  them  fall  into  error  on  this  point.  But  they 
may  do  much  good.  I  would  have  such  courses  absolutely  free  if  need  be.  I  would 
grant  special  scholarships  for  thorn  if  this  is  necessary. 
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I  hope  there  may  be  a  mnch  more  extended  trial  than  we  have  yet  had  of  a  modifi- 
cation of  the  university  extension  lecture  system  a«  a  means  by  which  instmction 
may  be  given  in  agriculture  to  those  who  can  not  come  to  the  colleges.  It  is  more 
difficult  for  residents  of  farming  communities  to  come  together  regularly  thnu  for 
those  who  live  in  towns  and  villages.  It  is  probable  it  may  be  best,  in  many  cases, 
to  have  the  lectures  for  agricultural  communities  given  in  close  succession  rather 
than  at  intervals.  The  instruction  given  at  farmers'  institutes  is  valuable,  but  gen- 
erally is  fragmentary  in  character.  Gratifying  results  have  come  from  trials  of  the 
plan  of  having  professors  from  the  colleges  give  one  or  more  courses  of  lectores  in 
connection  with  the  institutes,  or  at  meetings  arranged  for  the  purpose. 

A  fair  measure  of  success  baa  come  from  some  efibrts  to  make  use  of  the  Chan- 
tanqua  system  of  reading  circles  in  teaching  agriculture.  With  due  regard  to  their 
chief  work,  1  would  have  college  professors  and  station  workers  avail  themselves  of 
every  opportunity  to  give  instruction  in  the  way  of  lectures,  articles  in  the  agricnl- 
tural  papers,  discussions  at  farmers'  meetings,  etc.,  not  only  because  such  work  is 
abundantly  worth  doing  in  itself,  but  also  because  it  is  one  of  the  most  eifectivs 
methods  of  arousing  or  increasing  interest  in  better  and  fuller  agricultural  education. 

I  may  not  weary  your  patience  with  more  than  a  brief  reference  to  station  work. 
I  would  have  more  of  research  and  experiment  along  purely  scientific  lines,  not 
restricting  such  work  to  that  which  gives  large  promise  of  immediate  and  direct 
practical  applications,  not  stopping  it  even  if  good  men  are  unable  to  see  its  utility. 
Alongside  this  I  urge  the  continuance  of  the  plain,  "practical"  lines  of  experiment. 

Not  many  striking  discoveries  will  be  made,  but  that  which  seems  unimportant  in 
itself  may  be  of  vast  importance  in  aggregate  results.  If  experiments  by  station 
workers  should  enable  the  fnrmers  of  the  country  to  increase  the  average  yield  of 
com  one  peck  per  acre,  the  value  of  this  increased  yield  would  be  far  above  the  cost 
of  all  the  stations. 

I  name  only  two  of  many  important  lines  of  work — the  introduction  of  new  crops 
to  secure  greater  variety  of  agricultural  products,  and  the  finding  of  new  uses  for  Uie 
crops  we  already  produce.  There  may  be  great  possibilities  in  this  direction.  Tbe 
definition  of  a  weed  as  a  plant  the  virtues  of  which  we  have  not  yet  discovered  sng- 
gests  that  there  may  be  most  important  uses  in  plants  now  little  reg^arded.  The  large 
range  of  uses  to  which  cotton  seed  and  its  products  are  now  put  suggests  that  we  may 
have  been  content  with  very  partial  utilization  of  other  products  of  our  farms. 

As  firmly  as  ever  do  I  believe  there  should  be  more  of  cooperation  between  stations 
working  along  the  same  Hues,  and  that  there  should  be  more  of  difibrentiation  of  work 
between  stations.  But  more  clearly  than  formerly  do  I  see  difficulty  in  securing  these 
things.  It  is  hard  to  resist  the  pressure  for  trial  of  experiments  admittedly  impor- 
tant. The  wise  rule  seems  to  be  that  each  station  should  have  a  very  few  mainlines 
of  work,  with  possibly  a  nnmber  of  minor  and  incidental  ones.  But  the  fact  that  one 
station  has  done  most  excellent  work  along  one  line  and  received  deserved  credit  for 
it,  is  often  made  an  argument  why  the  station  in  an  adjacent  State  should  do  the  same 
work.  There  is  difference  of  opinion  oven  among  station  officers  as  to  what  consti- 
tutes a  too  narrow  or  a  too  wide  range  for  work.  In  discussing  the  work  of  one  of 
the  stations,  the  director  of  another  gave  it  praise  but  thought  the  attempt  had  been 
made  to  investigate  too  many  problems.  The  director  of  the  station  in  an  adjoining 
SUitG  also  praised  the  work,  but  thought  the  station  at  fault  in  having  neglected 
important  fields  of  experimentation. 

Much  as  has  been  accomplished  in  making  the  results  of  the  work  done  available 
to  farmers,  I  believe  much  more  is  desirable.  The  bulletins  of  the  stAtions  reach 
only  a  small  minority  of  the  farmers.  Many  of  these  bulletins  are  more  valuable  to 
station  workers  and  to  those  with  a  fair  education  in  science  than  to  farmers  gener- 
ally. Valuable  as  is  the  aid  given  by  some  agricultural  pftpcrs  in  disseminatuig  the 
results  of  station  experiments,  these  usually  give  only  partial  resulta. 

I  would  be  remiss  in  a  duty  nnd  deny  ni.\8elf  a  pleasure  if  I  did  not  bear  hearty 
testimony  to  the  admirable  work  done  in  this  direction  by  the  Office  of  Experiment 
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Stations.  Its  Record  is  invaluable  and  its  Handbook  istbe  best  ready- reference  work 
wc  have.  Hnt  these  aids  are  chiefly  used  by  station  workers.  I  believe  the  time 
has  come  when  there  should  be  much  compilation  of  results  already  obtained,  and 
that  these  compilations,  in  form  and  matter,  should  be  nda])t<ed  to  popular  use. 
Making  such  compilations  is  not  showy  work;  it  will  not  bring  fume  to  those  who 
do  it,  but  I  doubt  if  there  is  a  more  useful  work  awaiting  some  of  the  best  trained 
station  investigators.  The  plan  of  having  two  classes  of  bulletins,  one  giving 
processes  and  results,  the  other  giving  conclusions  based  on  these  results,  has  much 
to  commend  it.  The  station  worker  may  care  much  more  for  a  detailed  record  of 
what  we  saw  or  did  than  for  what  we  think  these  things  teach.  Many  farmers  care 
little  for  the  means  by  which  conclusions  are  reached,  as  they  assume  these  were 
wisely  chosen  and  accurately  used,  but  will  read  with  interest  what  we  think  we 
hare  proven. 

In  a  peculiar  degree  the  success  of  both  agricultural  colleges  and  experiment 
stations  depends  on  their  being  kept  in  close  touch  with  the  people.  Endowed  by 
the  General  and  State  Governments,  dependent  for  their  full  8ucc^6s  on  additional 
endowments,  it  is  peculiarily  fitting  and  necessary  they  should,  as  nearly  as  possi- 
ble, be  working  in  line  with  the  popular  thought.  The  relations  of  all  connected 
with  them  and  the  public  should  be  frank  and  cordial.  Especially  would  I  impress 
the  importance  of  keeping  the  colleges  in  close  relationship  with  the  public  school 
systems  of  the  States.  But  the  choice  of  the  most  desirable  lines  of  work  and  of 
methods  of  doing  that  work  must  finally  be  decided  by  those  directly  charged  with 
the  conduct  of  these  institutions.  Trustees,  boards  of  control,  presidents,  faculties, 
directors,  and  station  workers  can  not  escape  the  responsibilities  resting  upon  them. 
The  general  policy  must  be  decided  by  the  boards  of  control,  subject  to  the  plain 
provisions  of  law.  The  carrying  out  of  this  policy,  the  choice  of  methods,  and  all 
details  will  wisely  be  left  to  those  who  are  to  do  the  work. 

It  is  one  of  the  most  pleasant  and  valuable  characteristics  of  this  Association  that 
its  membership  is  not  confined  to  any  one  class  of  workers  in  this  great  field,  but 
includes  trustees,  college  presideuts,  station  directors,  members  of  the  college  facul- 
ties, and  station  staffs.  It  is  a  cause  for  congratulation  that  each  of  these  classes 
is  so  well  represent'Cd  at  this  meeting,  especially  that  there  are  so  many  members 
of  boards  of  control,  and  that  almost  all  sections  of  the  country  are  represented. 
It  has  been  wisely  provided  that  much  of  the  work  of  the  Association  shall  b^  done 
in  meetings  of  the  several  sections,  but  I  urge  that  we  make  much  of  the  opportu- 
nities for  meeting  together,  of  seeing  questions  from  different  standpoints,  that 
each  may  be  better  prepared  for  doing  his  own  part.  It  is  a  great  work,  with  many 
divisions.  No  one  can  work  in  all  or  know  very  much  of  all,  but  each  will  do  his 
own  share  best  if  he  have  a  clear  apprehension  of  the  whole. 

I  close  with  the  repeated  thought  that  the  institutions  this  Association  represents 
were  established  and  are  maintained  not  for  ns,  not  primarily  for  those  who  attend 
them  or  are  directly  aided  by  them,  but  as  means  for  advancing  the  welfare  of  the 
nation,  and  this  by  Increasing  the  intelligence  and  prosperity — in  the  widest  mean- 
ings of  the  words — of  the  great  industrial  classes  of  the  nation.  We  will  come,  do 
onr  little  part,  and  go;  but  the  work  will  go  on  with  increasing  efficiency,  increas- 
ing appreciation  by  and  value  to  the  nation  and  the  States  to  the  wise  liberality  of 
whose  statesmen  it  owes  its  inception  and  the  possibility  of  its  continuance  on  so 
broad  a  scale. 

Morning  Session,  Wednesday,  November  14,  1804. 

The  Association  was  called  to  order  at  9.45  a.  m.  by  Chairman  Morrow. 

Mr.  Habbis.  The  Section  on  College  Work  has  two  matters  to 
report  to  the  Association.  The  executive  committee  called  attention 
|»  the  plan  for  the  purchase  of  a  bust  of  Senator  MprrUJ,  'fhe  Section 
17035— Fo.  24 3 
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on  College  Work  passed  the  following  resolation,  which  it  submits  for 
your  approval : 

Resolved,  That  the  executive  committee  be  authorized  to  take  subscriptioDS,  order 
casts,  and  to  obtain  the  marble  bust  proposed,  and  keep  it  in  a  suitable  place  in 
Washington  for  subsequent  use. 

Adopted. 

Mr.  Alvord  stated  that  the  executive  committee  would  receive  sub- 
scriptions for  the  plaster  casts  of  this  bust  until  the  new  executive 
committee  was  appointed.  The  cost  was  $50,  which  might  be  reduced 
by  further  subscriptions  to  $45  or  $40. 

Mr.  Habris.  The  attention  of  the  Section  on  College  Work  wa« 
called  to  the  fact  that  the  entrance  requirements  and  courses  of  study 
in  the  various  colleges,  including  not  only  the  agricultural  but  other 
departments,  vary  very  greatly.  Attention  was  also  called  to  the  fact 
that  high  school  preparatory  courses  were  not  only  very  diflferent  in 
different  States,  but  in  different  parts  of  the  same  State.  A  commi^ 
tee  was  appointed  to  report  immediately  upon  what  action  might  with 
profit  be  taken  by  the  Association  to  remedy  this.  The  committee 
reported  as  follows: 

That  a  committee  of  five  be  appointed  by  the  Association,  which  committee  shall 
report  at  the  next  annual  meeting,  and  that  the  executive  committee  be  asked  to 
defray  all  expenses  of  the  committee. 

That  the  committee  be  authorized  to  confer  with  the  New  England  Association  of 
Colleges,  the  Committee  of  Ten,  the  National  Educational  Association,  and  such 
other  bodies  or  associations  as  may  be,  and  to  embody  the  results  of  such  confer- 
ences in  its  report  to  this  Association. 

I  move  the  a<loption  of  that  recommendation. 

Seconded. 

Mr.  Tyleb,  of  Massachusetts.  I  have  been  very  much  interested, 
personally  and  officially,  in  this  matter  of  entrance  requirements,  and 
am  in  full  sympathy  with  the  motion  proposed.  1  should  be  personally 
glad  if,  among  the  societies  specifically  named  in  the  resolution,  were 
included  the  Society  for  the  Promotion  of  Engineering  Education. 
This  society  was  organized  at  Chicago  last  year,  and  had  its  second 
meeting  last  August  in  Brooklyn.  The  matter  of  college  entrance  re- 
quirements was  very  carefully  treated  in  a  paper  by  Professor  Craven, 
of  the  University  of  Kansas,  and  aroused  considerable  discussion. 
At  the  close  of  the  discussion  it  was  voted  that  a  committee  of  five  be 
appointed  by  the  Association  to  consider  entrance  requirements  and 
report  at  the  next  annual  meeting  of  the  Association.  The  field  to  be 
covered  is  of  course  not  identical  with  that  represented  in  the  present 
Association,  but  certainly  on  the  mechanical  side  of  this  Association  the 
work  is  very  much  common  to  the  two.  I  think  the  result  would  be 
very  satisfactory  on  both  sides  if  there  were  the  best  possible  coopera- 
tion between  the  two  committees. 

Mr.  Harris.  While  the  field  is  of  course  not  identical  with  the  field 
we  represent  here,  it  is  entirely  included  within  it,  and  the  last  clauw 
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of  this  resolution  wiis  intended  to  include  associations  of  this  sort.  It 
seems  to  me,  however,  that  the  Association  for  the  Promotion  of  En8:i- 
neering  Education  should  be  mentioned  by  name,  and  1  therefore  second 
the  amendment  of  Mr.  Tyler. 

The  amendment  was  carried.  The  report  of  the  College  Section  was 
then  voted  upon  and  adopted. 

The  Chairman.  This  carries  with  it  the  appointment  of  a  commit- 
tee of  hye.  I  call  attention  to  the  fact  that  this  is  a  very  important 
committee. 

On  motion  the  chair  was  directed  to  appoint  the  committee. 

The  chair  announced  the  following  gentlemen  as  the  committee  on 
nominations:  Messrs.  A.  W.  Harris,  A.  A.  Johnson,  W.  L.  Broun,  W.  A. 
Henry,  C.  W.  Garfield,  C.  F.  Vanderford,  and  A.C.  True. 

Mr.  Scovell  (secretary)  stated  that  while  he  had  been  unwilling  to 
decline  to  serve  as  secretary  while  the  Association  was  in  debt,  he  now 
felt,  jw  the  burden  was  removed,  that  he  must  decline  a  reelection  to 
the  office  of  secretary. 

Mr.  SOOVELL.  I  would  state  that  there  are  65  institutions  represented 
here,  and  37  States;  105  members  and  visitors  are  present. 

The  Chairman.  If  there  is  no  further  business  of  a  general  charac- 
ter, we  will  proceed  to  the  consideration  of  the  i)r()posed  amendment  to 
the  constitution.    (See  proceedings  of  the  convention  for  1893,  p.  64.) 

Mr.  Cavitt  offered  the  following  resolution  in  regard  to  the  name  of 
the  Association : 

Besolred,  That  tho  nameof  tliiM  Associatioo  shall  be  so  change<I  as  to  heroaftor 
rea<l  aa  follows:  "American  Association  of  Agricultural  ami  Mechanical  Colleges 
and  Experiment  Stations." 

May  I  ask  Mr.  Alvord  if  the  executive  committee  has  made  any 
report  on  this  proposed  change  of  name! 

Mr.  Alvord  stated  that  the  executive  committee  had  incorporated  it 
in  the  programme,  which  brought  it  before  the  Association. 

The  Chairman.  I  understand,  then,  tliat  we  hav^e  before  us  a  pro- 
iwsiil  to  change  the  name  of  this  Association  so  that  it  shall  read 
'•American  Association  of  Agricultural  and  Mechanical  Colleges  and 
Experiment  Stations.'' 

Mr.  Harris.  I  move  to  amend  by  striking  out  "American  Associa- 
tion of  Agricultural  and  Mechanical  ( 'ollegcs  and  Kxperiment  Stations,'' 
and  substituting  therefor  ^'Association  of  American  State  Colleges." 

Mr.  Broun.  The  objecticni  to  the  present  name  was  that  it  is  too 
long  and  not  sufficiently  conipreliensive  to  include  the  mechanical 
branch  of  the  colleges.  1  move,  if  we  change  the  name,  to  call  it  the 
"Association  of  Morrill  Land  Grant  Colleges."  This  is  brief  and  com- 
prehensive and  commemorates  the  name  of  Senator  Morrill. 

3Ir.  Holladay  seconded  Mr.  Broun's  amendment. 

Mr.  PLU3IB.  How  does  that  afl'ect  Canadian  iuvstitutions! 

The  Chairman.  Do  I  understand  ^Ir.  Broun  to  desire  or  not  desire 
U)  m^ke  any  reference  to  exi)erimcut  stations? 
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Mr.  Begun.  It  is  proposed  to  include  experiment  stations. 

Mr.  Patterson.  I  think  that  whatever  nomenclature  be  adopted,  it 
ou^ht  to  be  in  conformity  with  the  organic  act  of  1862,  and  with  the 
acts  of  the  several  States  accepting  the  trust  implied  in  that  act.    The 
act  of  18G2  knows  nothing  of  the  suggestion  made  by  Mr.  Broun.    It 
is  not  designated  the  Morrill  Act,  but  an  act  for  the  endowment  of 
agricultural  and  mechanical  colleges  in  the  several  States  of  the  Union, 
and  whatever  legislation  has  been  had  by  Congress  recognizes  the  fact 
that  tliis  supplementary  legislation  is  designed  to  supplement  and  com- 
plete the  organization  of  the  colleges  under  the  original 'act.    The 
same  objection  applies  to  the  change  moved  by  Mr.  Harris.    There 
are  State  colleges  which  have  neither  part  nor  lot  in  this  endow- 
ment.   Now,  whatever  change  be  adopted,  it  ought  to  be  in  conformity 
with  Federal  and  State  legislation.    These  ends  will  be  accomplished 
by  the  amendment  introduced  by  Mr.  Cavitt  last  year,  and  all  the 
requirements  of  those  who  desire  a  change  in  the  designation  of  this 
Association  will  be  met  by  the  insertion  in  the  present  name  of  the 
words  "and  mechanical."    1  do  not  believe  in  any  cumbrous  nomen- 
clature; the  shorter  the  name  the  better,  so  that  it  expresses  adequately 
what  we  want  to  express  by  the  name  of  the  Association.    It  wa8 
argued  at  New  Orleans  that  the  mechanical  side  of  these  colleges  ought 
to  obtain  recognition  in  this  Association.    There  is  a  general  disposi- 
tion to  recognize  that.    This  disposition  is  shown  on  the  part  of  those 
connected  with  mechanical  training  in  these  colleges  to  bring  their 
part  of  the  institutions  up  to  the  level  which  has  been  obtained  by  the 
other  sections  represented  here.    1  tliink  we  can  not  evade  the  responsi- 
bility attaching  to  the  development  of  the  mechanical  side  of  these 
institutions  of  learning.    It  is  important  that  we  should  educate  the 
agriculturists;  it  was  truly  said  that  they  are  the  backbone  of  Ameri- 
can industry,  but  there  are  mechanical  industries  that  will  be  second  in 
importance  only  to  the  agricultural  interests  of  the  country.    It  is 
important  that  we  educate  our  mechanics,  our  laboring  classes,  and  do 
as  much  for  them  as  for  the  agriculturists.    You  are  well  aware  that 
there  is  a  constant  tendency  of  the  agricultural  population  to  move  from 
the  rural  districts  to  the  towns.    When  you  bring  that  fact  into  connec- 
tion with  another  important  fact,  namely,  that  practically  all  the  wealth 
of  the  country  is  in  the  cities,  you  bring  together  the  two  explosive  ele- 
ments that  endanger  this  country.    I  argue  that  education  for  the 
artisan  is  as  important  as  for  the  agriculturist,  and  Congress  in  its  far- 
sightedness foresaw  in  1862  that  that  would  be  the  case.    From  these 
points  of  view  it  seems  to  me  we  can  not  neglect  this  duty  to  farther 
the  development  of  the  mechanical  side  as  largely  and  liberally  as  the 
other  side.    The  other  side  is  well  established;  the  mechanical  side  is 
unfortunately  not  so.    In  a  great  many  institutions  established  under 
the  land-grant  act,  mechanical  training  is  still  in  its  infancy.    What  I 
want  this  Association  to  encourage  by  its  oflBciiU  act  is  to  give  it  the 
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recognition  it  deserves.  Let  Congress  and  tlie  several  States  see  that 
we  are  iu  earnest  about  this  matter,  and  that,  while  we  are  not  going 
to  neglect  the  one,  we  are  equally  willing  to  foster  the  other. 

Mr.  Scott.  It  gives  me  great  pleasure  to  second  the  speech  of  Mr. 
Patterson  as  I  did  at  New  Orleans  two  years  ago.  It  seems  to  me 
he  has  hit  the  right  nail  on  the  head.  We  must  adhere  closely  to 
the  national  purpose  as  expressed  in  the  organic  act  of  18C2.  The  act 
says,  "colleges  for  the  benefit  of  agriculture  and  the  mechanic  arts;^ 
the  two  are  there  associated  and  we  shall  be  safe  if  we  keep  close  to 
that  original  and  organic  act.  I  have  debated  in  my  mind  some  time 
for  a  substitute  that  should  be  comprehensive  and  at  the  same  time 
descriptive,  and  I  have  come  to  the  conclusion  that  we  can  know  no 
better  name  thau  that  proposed  iu  this  amendment.  I  do  not  like 
such  adjectives,  but  for  the  present  I  think  this  amendment  should 
prevail,  and  that  the  colleges  should  be  known  as  the  agricultural  and 
mechanical  colleges.  I  would  that  it  might  be  colleges  for  the  benefit 
of  agriculture  and  the  mechanic  arts,  but  that  seems  cumbrous. 
Therefore  I  support  the  amendment  proposing  that  this  Association 
shall  be  the  "Association  of  American  Agricultural  and  Mechanical 
Colleges  and  Experiment  Stations."  It  seems  quite  necessary  to 
include  the  experiment  stations,  not  only  because  we  have  college 
experiment  stations  which  are  iu  the  act  designated  departments  of 
colleges,  but  because  we  have  State  experiment  stations  associated 
with  us  as  well.  Therefore  they  should  be  included  in  the  title  of  the 
Association. 

Mr.  Cltjte.  I  agree  heartily  with  the  speeches  that  have  been  made 
in  regard  to  our  name,  but  I  think  we  ought  to  avoid  a  long  and  cum- 
brous title  and  am  inclined  to  believe  that  we  can  find  a  name  that 
shall  adequately  describe  the  colleges  and  stations  and  that  shall  be 
brief.  It  seems  that  we  all  desire  to  honor  Mr.  Morrill,  from  whom  we 
have  our  first  and  second  grants,  and  we  should  all  like  to  honor  Mr. 
Hatch,  who  introduced  the  bill.  We  want  to  include  colleges  and 
stations  in  all  their  departments  in  the  name.  It  seems  to  me,  there- 
fore, that  if  we  call  our  Association  the  "Monill-Hatch  Educational 
Association,"  we  shall  have  a  short,  yet  comprehensive,  name* 

Mr.  Harris.  There  seem  to  be  two  objections  to  the  proposed  name. 
It  is  too  long,  and  for  that  reason  I  favor  leaving  out  the  experiment 
stations.  It  does  not  seem  to  me  necessary  to  mention  in  the  name  all 
the  institutions  that  are  entitled  to  membership.  The  second  objection 
to  calling  this  an  association  of  agricultural  and  mechanical  colleges 
and  agTicultural  experiment;  stations  seems  to  me  more  important.  It 
tends  to  confine  the  Association  to  those  colleges  here  rei>resented. 
The  time  is  coming  when  every  college  in  the  land  will  be  willing  to 
be  in  fact,  if  not  in*  name,  an  agricultural  and  mechanical  college. 
Already  there  exist  many  good  agricultural  colleges  in  the  United 
States  which  do  not  call  themselves  such.  I  see  here  my  good  friend, 
Mr.  Atwater,  and  if  I  counted  the  men  who  have  received  inspira- 
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tion  from  him  and  the  men  who  have  received  instruction  in  that  old 
classical  college,  I  think  you  would  agree  with  me  that  at  Middleto^u, 
Conn.,  there  is  a  first-class  agricultural  college — a  better  one  than  we 
find  in  many  of  our  States  to-day.  There  is  a  representative  here  from 
the  Institute  of  Technology,  and  in  the  Institute  of  Technology  there 
exists  now  an  admirable  course  in  agriculture;  they  do  not  call  it 
agriculture,  but  that  is  what  it  really  is.  For  that  reason  I  think  it 
important  that  we  should  stamp  out,  if  we  can,  the  word  "agricultural 
college.''  Any  college  with  tlie  word  "  agriculture"  in  its  name  seems  to 
the  public  something  less  than  other  colleges.  If  there  is  such  a  thing 
as  an  agricultural  college,  it  is  first  a  college,  and  afterwards  agricul- 
tural. Now,  what  shall  the  name  be!  It  is  proposed  that  we  shall 
follow  the  organic  acts,  but  you  will  find  no  name  there.  Does  not  the 
Pennsylvania  State  College  conform  to  the  organic  act  as  well  as  the 
agricultural  and  meclianical  college  of  some  State  or  other!  Does  not 
the  University  of  Wisconsin  conform  to  the  act  better  than  some  other 
institutions!  What,  then,  shall  we  select!  Some  one  out  of  many 
characteristics  must  receive  emphasis.  I  believe  that  the  most  impor- 
tant idea  we  represent  is  not  agricultural  education,  nor  the  wider 
industrial  education,  but  State  education — the  assertion  that  the  State 
owes  it  to  every  boy  and  every  girl  to  give,  not  the  meanest  education 
it  can  get  off  with,  but  the  very  best  education,  which  shall  take  him 
from  his  A  B  C's  until  he  receives  his  diploma  from  the  State  university. 
For  these  reasons  I  am  in  favor  of  my  own  amendment,  and  I  should 
call  the  Association  the  ^^Association  of  American  State  Colleges,'' and 
include  all  the  arts,  the  old-fa«hioned  liberal  arts  among  them,  when 
you  can. 

Mr.  Henry.  We  have  been  quarreling  about  what  the  baby's  name 
shall  be  ever  since  it  was  born.  To-day  it  is  said  that  the  mechanical 
section  of  this  Association  is  already  leading  the  agricultural.  They 
seem  to  be  doing  very  well;  why  not  let  them  alone!  I  learn  that 37 
States  are  represented  in  this  convention ;  I  learn  that  adjectives  do  not 
represent  them,  and  yet  we  propose  to  add  another  adjective.  If  the 
mechanical  section  is  doing  its  work  so  well,  why  not  let  it  go  on!  Oar 
name  is  good  enough,  and  I  move  that  the  proposed  amendment  lie  on 
the  table. 

Seconded. 

The  yeas  and  nays  were  called  for,  with  the  result  that  33  yeas  and 
IG  nays  were  recorded,  as  follows: 

YeaB— Messrs.  A.  L.  Eniigh,C.  S.  Plnmb,  A.W.  Harris,  H.  FT.  Goodell,  W.  M.  Hays, 
W.  C.  Welborn,  W.  P.  Hcaddt  ii,  C.  DAVoods,  R.  H.  MiHer,  S.  M.  Tracy,  S.  P.  McCrea, 
I.  P.  Roberts,  J.  B.  Power,  W.  H.  Scott,  H.  E.  Alvord,  T.  C.  Karus.  M.  H.  Backham, 
C.  L.  Goodrich,  F.  W.  Ranc,  N.  D.  Fratt,  A.  A.  Johnson,  A.  C.  lYno,  A.  E.  Blonnt, 
U.  H.Wiug,  E.  F.  Ladd,  W.  J.  Green,  H.  P.  Armsby.  C.  O.  Flagg,  W.  L.  McGee, 
C.  F.  Vaudorford,  J.  L.  Hills,  J.  A.  Myers,  W.  A.  Henry. 

Nays— Messrs.  W.  L.  Broun,  A.  N.  Raub,  O.  Cluto,  J.  K.  Patterson,  W.W.  Tyler, 
R.  H.  Jesse,  P.  H.  Mell,  M.  A.  Scovoll,  C.  S.  Murkland,  A.  Scott,  A.  Q.  HoUaday, 
J.  H.  Washburn,  E.  B.  Craighead,  E.  B.  Voorhees,  F.  E.  Emery,  V.  L.  Roy. 
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The  chairman  then  introduced  Mr.  J.  W.  Hoffman,  who  delivered  an 
interesting  address  on  "How Tusk egee  Assists  the  Colored  Farmers  of 
Alabama." 

Mr.  Broun  spoke  in  indorsement  of  the  Tuskegee  Institute,  and  com- 
mended its  exhibit  at  Montgomery.  He  spoke  of  the  excellent  moral 
training  given,  and  stated  that  its  students  became  good  citizens.  In 
industrial  education,  he  thought,  lay  the  best  hope  for  the  colored  race. 

The  chairman  expressed  the  pleasure  the  Association  had  had  in 
listening  to  Mr.  Hoffman's  address,  and  then  introduced  Director 
True,  of  the  OflSce  of  Experiment  Stations,  who  delivered  the  following 
address: 

The  Work  of  the  Office  of  Experiment  Stations. 

« 

The  agricaltnral  experiment  stations  have  three  agencies  for  promoting^  their  gen- 
eral interests.  One  is  this  Association,  and  I  may  say  that  the  Department  of  Agri- 
cnltare  has  recently  given  an  official  opinion  that  snch  an  association  is  an  essential 
featnre  of  a  great  system  of  experiment  stations  like  our  own,  and  is  therefore  entitled 
to  the  support  of  all  the  stations.  A  second  agency  is  the  journal  called  *'Agrionl- 
toral  Science/'  so  ahly  conducted  by  Dr.  Frear,  of  Pennsylvania.  This  offers  an 
opportunity  for  a  freer  and  wider  discussion  of  station  methods  and  results  than  is 
appropriate  in  Government  publications,  and  is,  or  may  be,  virtually  the  continuation 
of  the  discussions  of  this  Association  at  monthly  intervals  throughout  the  year. 

The  third  agency  is  the  Office  of  Experiment  Stations,  which,  whatever  its  func- 
tions as  a  branch  of  the  Department  of  Agriculture,  is  primarily  established  to  render 
the  stations  snch  assistance  as  will  best  promote  the  objects  for  which  they  were 
organized.  The  office  desires  above  everything  else  to  keep  in  close  touch  with  the 
staticMiSy  to  have  their  hearty  support  in  its  undertakings,  and  to  receive  their 
intelligent  criticism  of  its  mistakes. 

As  a  delegate  of  that  office  to  this  convention  I  desire  very  briefly  to  speak  of 
some  of  the  ways  in  which  the  office  has  sought  to  promote  the  interests  of  the 
stations,  and  I  may  add  of  the  colleges  likewise,  during  the  past  year. 

There  are  many  evidences  that  the  work  of  our  stations  is  better  appreciated  not 
only  in  this  country  but  in  those  lands  whore  the  experiment  stations  have  been 
longest  established.  One  pleasing  evidence  of  this  is  the  cordial  invitation  received 
this  year  from  Dr.  Nobbe,  president  of  the  Association  of  German  Experiment  Sta- 
tions, to  representatives  of  American  stations  to  attend  the  annual  meeting  of  that 
association. 

While  there  is  now,  as  probably  there  always  will  be,  room  for  improvement  in 
the  management  and  work  of  the  stations,  there  is  no  doubt  that  these  institutions 
are  firmly  intrenched  in  the  favor  and  support  of  the  great  agricultural  public. 
They  have  proved  their  usefulness  by  their  good  works,  and  as  a  rule  they  are  pur- 
suing the  object  for  which  they  were  established  with  greater  earnestness,  intelli- 
gence, and  success  than  ever  before.  The  world-wide  system  of  which  the  American 
stations  are  but  an  important  part  is  extending  and  growing  stronger  every  year. 
Within  the  past  few  days  a  message  has  come  from  a  portion  of  the  Orient,  where 
agricnlture  has  scarcely  made  any  progress  since  the  pyramids  were  built,  asking 
for  the  aid  of  this  country  in  an  effort  to  establish  the  experiment  station  there. 

Certainly  we  have  every  incentive  to  do  our  best  work,  each  in  his  appropriate 
place  and  way,  to  promote  the  great  interests  of  agricultural  science  and  education, 
which  are  so  vitally  related  to  the  welfare  of  our  fellow-men  of  every  nation. 

In  the  time  allotted  me  I  can  not,  perhaps,  do  better  than  to  briefly  review  the 
work  of  the  Office  of  Experiment  Stations  during  the  past  year  and  point  out  some 
of  the  ways  in  which  the  office  has  sought  to  promote  the  general  interests  of  the 
agricultural  colleges  and  experiment  stations.    In  doing  this  I  shaU  anticipate  some 
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tilings  which  will  probably  appear  in  the  Annual  Report  of  the  Department,  but  it 
may  be  that  the  oral  statement  of  them  will  be  more  int'elligible  than  the  written, 
and  will  open  the  way  for  questions  and  suggestions  from  members  of  this  convention 
cither  at  this  time  or  in  informal  conversations  or  otherwise  hereafter. 

Daring  the  fiscal  year  ending  June  30, 1894,  the  office  issued  24  docaments,  aggregat- 
ing 2,089  pages.  These  include  12  numbers  of  the  Experiment  Station  Becord  vrith 
index,  6  bulletins,  2  farmers'  bulletins,  and  4  circulars.  In  these  publications,  with 
one  or  two  exceptions,  the  work  of  the  individual  experiment  stations  was  compiled 
for  distribution  throughout  this  country  and  the  rest  of  the  ciyilized  world.  The 
fifth  volume  of  the  Experiment  Station  Record  comprises  1,196  pages  and  contains 
abstracts  of  267  bulletins  and  43  annual  reports  of  55  experiment  stations  in  the 
United  States,  and  67  publications  of  the  Department  of  Agriculture.  The  total 
number  of  pages  in  these  publications  is  17,161.  There  are  also  227  abstracts  of 
reports  of  foreign  investigations.  The  total  number  of  titles  abstracted  is  973,  classi- 
fied as  follows:  Chemistry, 46;  botany, 42;  bacteriology, 4 ;  zoology,  6;  mineralogy, 
1;  meteorology ,  36 ;  water  and  soils,  36;  fertilizers,  72;  field  crops,  155 ;  horticulture, 
84;  forestry,  10;  seeds,  16;  weeds,  8;  diseases  of  plants,  66;  entomology,  74;  foods  and 
animal  production,  119;  veterinary  science,  18;  dairying,  89;  agricultural  engineer- 
ing, 18;  technology,  4 ;  and  statistics,  69.  Classified  lists  of  titles  of  foreign  articles 
not  abstracted  are  also  given  in  each  number.  The  aggregate  number  of  titles  thus 
reported  is  1,514.  Special  articles  contributed  by  eminent  foreign  workers  in  agri- 
cultural science  were  translated  in  the  office  and  published  in  the  Record. 

A  notable  feature  of  the  fifth  volume  of  the  Record  is  a  review  of  recent  work  in 
dairying,  prepared  by  Dr.  AJlen,  assistant  director,  which  serves  to  show  how  large 
and  important  a  feature  of  experiment  station  work  investigations  on  dairying  are. 
In  the  preparation  of  the  Record  constant  effort  has  been  made  to  condense  the 
abstracts  as  far  as  practicable,  and  as  a  result  they  have  become  increasingly  techni- 
cal as  regards  their  language  and  form  of  statement.  In  spite  of  this  the  demand 
for  the  Record  from  intelligent  farmers  has  steadily  increased,  and  the  number  of 
commendations  which  it  has  received  from  persons  without  scientific  knowledge  has 
been  surprisingly  large.  An  edition  of  8,000  copies  is  now  required  to  meet  the  regu- 
lar demand  for  this  publication.  When  the  cards  were  recently  sent  out  asking  the 
persons  on  the  mailing  list  whether  they  wished  to  receive  the  next  volume  of  the 
Record,  almost  all  of  them  returned  an  affirmative  answer.  Of  course  no  such  cards 
were  sent  to  college  and  station  officers.  The  Record  is  now  regularly  sent  to  a  largo 
number  of  the  foreign  experiment  stations  and  other  institutions  engaged  in  agri- 
cultural investigations.  In  the  sixth  volume  of  the  Record  all  the  abstracts  have 
been  arranged  under  one  series  of  topics.  This  enables  us  to  make  a  more  thorongh 
classification  of  our  material  and  to  get  more  in  the  same  space.  We  have  at  the 
same  time  enlarged  the  scope  of  the  Record  by  securing  the  cooperation  of  the  scien- 
tific bureaus  and  divisions  of  the  Department,  and  the  abstract  committee  of  the 
Association  of  Official  Agricultural  Chemists.  It  is  hoped  that  by  this  means  wo 
shall  be  able  to  present  a  comprehensive  summary  of  the  investigations  in  agrical- 
tnral  science  throughout  the  world. 

The  Handbook  of  Experiment  Station  Work,  in  which  the  work  of  all  the  stations 
in  this  country  for  about  twenty  years  was  summarized,  has  proved  to  be  a  popular 
document,  the  demand  for  it  having  greatly  outrun  the  ability  of  the  Department  to 
meet  it.  We  still  hope  that  Congress  may  be  induced  to  issue  a  large  edition  for 
general  distribution.  This  publication  has,  it  is  believed,  helped  to  impress  Con- 
gress and  the  country  that  the  experiment  stations  have  accomplished  much  work 
that  is  useful  to  farmers  in  all  parts  of  the  Union  and  are  iuQtitutions  which  should 
be  generously  supported  by  States  and  nation. 

A  general  view  of  our  system  of  agricultural  education  and  research  has  heen 
>  presented  in  the  bulletin  entitled  '•  Organization  Lists,"  and  in  the  annual  report  of 
the  office.  I  am  aware  that  the  preparation  of  these  bulletins  has  involved  con- 
siderable labor  on  the  part  of  the  station  and  college  officers  who  had  to  collate  the 
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Btatiatics  for  their  respective  ioHtitutions,  but  I  believe  that  this  hibor  is  nmply 
ropoid  in  the  general  etl'ect  of  the  publication  of  complet'O  and  accurate  statistics 
regarding  the8e  institutions.  My  experience  leads  nie  to  believe  that  there  is  a  wide 
demand  for  such  information.  I  appreciate  the  difficulty  of  making  a  satisfactory 
preeentation  of  an  agricultural  department  as  distingnislicd  from  other  branches  of 
the  collogesy  but  I  believe  that  as  far  as  this  can  be  done,  with  some  deliniteness,  it 
helpH  the  cause.  We  are  about  to  send  out  our  circulars  for  annual  statistics,  and  I 
would  urge  their  careful  attention  and  prompt  return.  I  would  be  glad  to  receive 
snggestions  regarding  particular  inquiries  which  ought  to  be  made.  As  it  is 
intended  to  include  in  the  annual  report  this  year  some  historical  statements  regard- 
ing the  colleges  and  stations,  a  few  inquiries  along  tbis  line  will  be  made  in  our 
statistical  circulars. 

The  card  index  of  station  literature  has  steadily  progressed  during  the  year.  The 
office  still  has  on  hand  a  considerable  number  of  sets  which  may  be  purchased  by 
individuals  or  institutions,  and  members  of  tliis  convention  may  render  a  service  by 
helping  to  place  these  sets  where  they  will  do  the  most  good. 

As  many  of  yon  know,  the  office  has  undertaken  an  index  of  articles  by  station 
workers,  and  all  station  workers  who  have  not  so  far  contributed  to  this  index  are 
earnestly  requested  to  do  so,  that  it  raay  be  made  as  complete  as  ])ossibIe.  Card 
indexes  of  other  literature  on  agricultural  science  are  being  prepared  in  the  office. 
When  college  or  station  men  are  writing  up  any  subject  relating  to  agricultural 
science,  the  office  will  be  glad  to  render  them  assistance  by  furnishing  them  lists  of 
references  as  far  as  practicable.  Correspondence  in  this  direction  will  at  least  help 
the  office  by  suggesting  bibliographies  which  it  should  compile. 

The  office  occupies  a  portion  of  its  time  in  preparing  bulletins  for  the  series  of  Farm- 
ers' Bulletins  of  the  Department  of  Agriculture.  While  it  does  not  confine  itself  to 
compilations  of  the  work  of  the  American  stations,  yet  it  refers  to  their  work  so 
frequently  in  these  bulletins  that  this  constitutes  an  important  means  of  disseminat- 
ing the  results  of  station  work  to  the  farmers  of  the  country.  A  good  many  persons 
seem  to  think  that  the  Farmers'  Bulletins  all  emanate  from  this  office,  perhaps  from 
the  fact  that  the  office  begun  the  series  which  was  afterwards  adopted  by  the  Depart- 
ment. This  office  is  responsible  only  for  those  bulletins  which  contain  the  letter  of 
transmittal  of  its  director. 

The  lectures  on  the  investigations  at  Rothamsted,  England,  for  the  past  fifty  years, 
delivered  in  this  country  last  year  by  Sir  Henry  Gilbert,  have  beeu  transmitted  by 
him  to  your  Association  and  transferred  through  your  executive  committee  to  the 
Department  for  publication.  It  will  be  issued  as  a  bulletin  of  the  Office  of  Experi- 
ment Stations,  and  after  careful  examination  of  the  manuscript,  lam  prepared  to  say 
that  they  will  constitute  an  exceedingly  interesting  and  impoi-tant  contribution  to 
the  literature  of  agricultural  science. 

The  office  is  also  engaged  in  the  preparation  of  a  bulletin  on  cotton  culture.  This 
is  being  prepared  with  the  aid  of  experts  in  the  stations  and  outside.  We  aim  to 
show  the  state  of  our  knowledge  regarding  this  plant  and  what  further  experi- 
ments and  investigations  are  needed  to  promote  the  interests  of  the  great  cotton 
indostry. 

Congress  has  this  year  given  the  Department  $10,000  for  investigations  on  the 
nutritive  value  of  human  foods.  The  supervision  of  this  work  has  been  assigned  to 
this  office,  and  Professor  Atwater  has  been  appointed  special  ngont  in  charge.  In 
expectation  of  such  an  appropriation  the  office  has  prepared  a  bulletin  containing  a 
r^sain6  of  investigations  on  this  subject  and  suggestions  for  further  work.  This 
will,  in  a  measure,  be  a  handbook  for  workers  in  this  line.  It  is  proposed  this  year 
to  carry  on  work  in  several  directions,  to  make  analyses  of  food  materials  as  far  as 
this  may  be  necessary,  to  study  dietaries  of  different  classes  of  people  in  different 
parts  of  the  country,  to  look  into  the  relations  of  food  supply  and  consumption,  to 
consider  how  cooking  affects  the  digestibility  and  economy  of  food,  and  especially 
to  make  inquiries  with  a  view  to  improvement  in  methods  of  investigation.    A 
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portion  of  this  work  will  be  done  under  Professor  Atwatcr's  charge  at  Middlctown, 
Conn.,  bnt  a  good  deal  of  it  will  be  carried  on  at  diflferent  points  in  the  country.  li 
is  hoped  that  some  of  the  agricnltnral  colleges  and  experiment  stations  will  be  able 
to  take  up  work  in  this  line,  and  their  cooperation  will  be  sought  in  so  far  ae  seems 
desirable  in  view  of  their  facilities  for  this  kind  of  research  and  the  demands  of  the 
work  in  which  they  are  already  engaged. 

The  schednlos  for  the  financial  reports  of  the  stations  for  the  present  fiscal  year, 
as  required  by  Congress,  have  been  prepared  and  distributed.  An  effort  has  been 
made  to  make  a  schedule  which  would  show  how  the  money  has  been  expended  and 
which  would  at  the  same  time  accommodate  itself  to  ordinary  methods  of  book- 
keeping and  not  impose  unnecessary  labor  on  station  accountants.  The  schedules 
for  this  year  are  in  a  sense  tentative,  and  it  is  hoped  that  the  station  officers  will  be 
free  to  make  suggestions  for  their  improvement.  It  is  expected  that  the  financial 
reports  will  be  accompanied  with  clear  and  detailed  statements  of  the  work  of  the 
station  for  the  same  period.  It  is  believed  that  a  clear  presentation  of  expenditures 
and  work  will  greatly  strengthen  the  position  of  the  stations  before  Congress  and 
the  country. 

The  experience  and  correspondence  of  the  Office  of  Experiment  Stations  bring 
out  certain  criticisms  of  station  management  to  which  it  may  be  profitable  for  me 
to  briefly  advert,  provided  it  is  clearly  understood  that  I  am  not  finding  fault,  but 
seeking  to  help  the  cause.  Perhaps  one  of  the  most  irequent  and  serious  criticisms 
of  station  management  which  is  brought  to  the  attention  of  the  Department  is  that 
in  the  conduct  of  college  and  station  there  is  a  mingling  of  college  and  station 
funds  to  the  undue  advantage  of  either  the  college  or  the  station.  It  is  easy  to  see 
how  this  idea  may  be  canseles^y  entertained,  owing  to  the  intimate  relations  which 
must  necessarily  exist  between  the  college  and  the  station.  At  the  same  time,  the 
criticism  serves  to  emphasize  the  desirability  of  making  as  broad  a  distinction  as 
practicable  between  the  work  of  the  college  and  the  station,  so  that  it  will  be  clear 
to  all  fair-minded  observers  that  each  institution  is  doing  its  own  work  without 
trenching  upon  the  province  of  the  other. 

Another  vexed  point  is  the  question  of  inserting  in  station  publications  what  are 
practically  advertisements  of  private  concerns.  This  has  been  most  often  done  by 
the  use  of  pictures  bearing  the  trade-mark  or  names  of  manufacturers.  This  is 
usually  justified  on  the  ground  that  the  station  is  thus  enabled  to  give  the  farmer 
useful  information  without  which  the  investigations  of  the  station  in  certain  direc- 
tions would  not  be  practically  effective.  This  practice  has,  however,  excited  serious 
criticism,  and  it  is  very  doubtful  whether  the  information  thus  given  is  of  sufficient 
importance  to  compensate  for  the  risk  growing  out  of  charges  of  partiality  to  pri- 
yate  interests. 

Another  matter  which  perhaps  deserves  more  consideration  than  it  has  received 
relates  to  unity  in  the  management  of  the  station  considered  as  a  public  institntion. 
In  the  conduct  of  station  business  and  in  the  issuing  of  publications  it  has  sometime« 
appeared  that  the  person  doing  the  work  or  the  author  of  the  bulletin  was  for  the 
most  part  individually  responsible  for  what  he  did,  and  that  in  case  of  mistake  or 
mismnnagement  the  director,  or  even  the  board  of  control,  did  not  have  or  feel  any 
particular  responsibility  in  the  matter.  It  is  believed  that  this  lack  of  unity  is  a 
weakness  in  station  management.  One  way  in  which  this  is  illustrated  is  in  the  form 
and  gener.ll  make-up  of  station  publications;  that  is,  in  certain  of  these  publications 
it  would  appear  that  different  officers  had  each  contributed  their  part  and  that  no 
one  felt  called  upon  to  do  any  editing  or  had  considered  how  the  publication  as  a 
whole  would  impress  the  reader.  It  is  believed  that  the  highest  interests  of  the 
stations  will  be  promoted  by  making  the  public  feel  that  they  are  permanent  and 
solid  public  institutions,  working  steadily  and  consistently  for  the  benefit  of  agri- 
culture. The  workers  may  change,  h\\  t  the  institution  itself  should  pursue  its  proper 
course  without  interruption  or  deviation- 
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Mr.  Alvord  stated  that  the  qnestioii  whether  it  was  a  legitimate 
application  of  the  Hatch  fund  to  pay  the  expenses  of  a  delegate  to 
these  conventions  and  to  pay  the  annual  contribution  of  the  stations 
to  the  funds  of  the  Association  had  been  exhaustively  considered  by 
the  Department  of  Agriculture,  and  the  decision  was  that  these  dis- 
bursements were  perfectly  legitimate.  The  Treasury  Department  has 
snstained  the  decision  of  the  Department  of  Agriculture. 

The  Chairman.  Mr.  Harris  this  morniug  emphasized  the  truth  that 
the  institutions  we  represent  are  first  of  all  colleges,  and  that  our  work 
is  for  education.  This  being  so,  we  are  not  only  connected  with  the 
Department  of  Agriculture,  but  with  all  educational  work,  particularly 
as  represented  by  national  officers.  I  count  it  a  great  privilege  to 
listen  to  one  who  not  only  by  personal  qualifications,  but  by  long 
personal  experience,  is  so  well  entitled  to  our  most  earnest  attention. 
I  take  great  pleasure  in  introducing  Hon.  W.  T.  Harris,  Commissioner 
of  Education. 

The  Teachino  of  Agriculture. 

I  thank  you,  Mr.  President,  for  your  kind  alhisions  to  me  personany.  In  the  few 
remarks  which  I  have  to  make  I  propose  to  call  attention  to  the  twofold  relation 
which  the  agricultural  college  hears,  namely,  on  the  one  hand  to  the  Department  of 
Agriculture,  and  on  the  other  hand  to  the  Bureau  of  Education.  The  Department 
of  Agriculture  assists  it  hy  making  wise  and  useful  experiments  in  regard  to  plants 
and  animals,  the  selection  of  the  hcst  methods  of  training  and  cultivating,  the  modes 
of  adaptation  to  climate  and  soil.  We  in  other  Departments  of  the  Government  here 
in  Washington  are  proud  of  what  the  Department  of  Agriculture  does  in  these  and  in 
other  lines.  But  my  Bureau  wishes  to  he  kept  in  mind  hy  the  managers  of  agricul- 
tural coUeges  for  its  interest  in  methods  of  teaching  and  school  management.  I 
shall  epeak  at  length  of  the  method  of  teaching  agriculture  as  a  hranch  of  study. 
The  agricultural  population  in  any  country  is  the  most  conservative  class  of  all  its 
people.  They  follow  the  methods  of  their  predecessors;  they  are  patriarchal  in  their 
ways;  you  have  dealt  with  them  and  do  not  need  assurances  from  me.  You  could 
read  us  a  lesson  on  this  subject.  But  I  was  born  on  a  farm,  and  had  the  education 
of  a  farmer  and  know  something  about  the  prejudices  and  conceits  that  he  harbors. 
The  farmer  believes  his  vocation  to  be  the  one  which  secures  the  most  personal 
independence  of  all  employments,  because  he  raises  what  he  eats  and  often  the  raw 
material  for  clothing;  he  thinks  of  an  ideal  civilization  in  some  far  distant  future 
which  shall  have  no  cities  but  only  farms.  I  could  make  a  long  story  of  the  develop- 
ment of  ray  own  ideas  in  this  regard.  I  could  tell  how  I  changed  my  former  ideas 
and  came  to  see  that  farming  is  the  most  dependent  of  the  employments,  and  that 
instead  of  farm  life,  urban  life  is  the  life  of  the  future  and  of  the  highest  civilization. 
Farming  will  in  that  period  become  market  gardening  and  be  as  profitable  as  manu- 
facturing and  commerce  are.  I  began  by  supposing  that  the  farmer  produced  most 
of  the  wealth  of  the  country,  but  when  I  investigated  the  questions  of  political 
economy  I  learned  that  it  is  the  manufacturer  and  commercial  vocations  which  add 
most  to  the  value  of  our  productions.  The  raw  material  {urnished  by  the  farmer 
constitutes  one-fourth  or  one-fifth  of  the  wealth  of  the  country,  and  the  three- 
fourths  or  four-fifths  which  includes  the  other  wealth  of  the  country  is  furnished  by 
tlie  manufacturer  and  trader  and  the  one  who  transports  the  goods.  Looking  into 
the  problem  of  the  education  of  the  farmer  one  meets  first  these  curious  facts.  He 
finds  the  farmer  the  most  conservative  person  and  the  person  who  is  the  most  igno- 
rant of  the  true  basis  of  modern  civilization,  which  rests  on  productive  industry  and 
the  application  of  machinery  to  the  performance  of  the  drudgery  of  the  world.  All 
this  points  directly  to  the  significance  of  the  agricultural  and  mechanical  college. 
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It  shows  its  great  power  and  nsefdlness.  Tbe  agricultural  college  takes  a  boy 
from  this  place  aud  another  from  that  place,  educates  hiin,  teaches  him  what  his 
gifted  fellow-men  have  been  doing  in  the  way  of  inventing  new  methods  of  creating 
wealthy  increasing  the  production  of  farms,  aiding  human  labor  by  machinery;  it 
sends  him  back  to  his  community  charged  with  information  and  with  a  spirit  of 
inquiry.  The  college  may  profitably  set  its  students  to  reporting  upon  the  conditaon 
of  their  local  communities;  discussing  the  methods  in  vogue,  and  especially  roakiog 
note  of  the  enterprising  citizens  of  their  localities.  This  suggests  what  we  call 
*,*  university  extension/'  now  creating  so  much  interest  in  this  country  and  Englaud. 
University  extension  seems  to  be  the  very  field  of  greatest  usefulness  open  to  the 
agricultural  college.  I  defer  to  your  better  wisdom  in  this  matter.  It  seems  to  me 
that  such  extension  of  higher  education  and  of  secondary  education  promises  to 
enable  us  to  take  account  of  two  kinds  of  youth  in  the  community.  One  kind  of 
youth  we  have  provided  for.  He  is  the  boy  who  wants  the  old-fashioned  education 
and  his  parents  can  afford  to  pay  for  it. 

We  make  him  pass  strict  examinations  in  the  elementary  work,  and  promote  him 
step  after  step  when  he  has  completed  the  course  prescribed.  Hitherto  we  have 
excluded  the  other  kind  of  boy,  the  boy  who  has  great  talent  in  some  particular  direc- 
tion, but  has  not  a  taste  for  the  old-fashioned  education  and  will  not  pass  throngh 
a  course  of  study  extended  throngh  many  years.  The  secondary  school  and  tbe  col- 
lege lose  their  hold  of  this  class  of  youth.  But  a  great  many  of  our  successful  men 
come  from  this  class.  Perhaps  they  would  have  taken  a  regular  course  of  education 
in  the  schools  if  their  parents  had  furnished  the  money  for  it.  A  great  many  of  onr 
millionaires  are  not  college  bred;  many  of  our  inventors  are  not  college  bred;  they 
have  nevertheless  become  giants  in  their  special  provinces.  They  have  been  gifted 
in  special  powers.  It  would  be  interesting  could  we  trace  in  every  case  the  history 
of  these  men  back  through  their  infancy,  and  study  their  heredity  also.  We  should 
see  how  the  brain,  nerves,  and  energy  of  the  family  worked  to  develop  a  man  who 
has  a  faculty  of  secreting  wealth  as  the  adipose  tissue  is  secreted  in  the  body.  It  is 
a  matter  of  congratulation  that  the  agricultural  college  is  about  to  take  hold  of  this 
work  and  look  after  the  sporadic  individual  who  is  good  in  some  particular  line,  bat 
has  no  activity  for  general  studies,  or  at  least  no  taste  for  them.  His  whole  soul 
goes  out  in  activity  on  some  particular  line.  It  may  be  entomology,  or  astronomy, 
or  meteorology,  or  botany,  or  archaeology,  or  it  may  be  a  much  narrower  province, 
such  as  the  cultivation  of  the  potato,  the  improvement  of  the  beet  root  for  the 
table  or  for  sugar-making  purposes.  We  shall  agree  that  the  schools  ought  to  get 
hold  of  such  men.  I  believe  it  is  one  of  the  important  functions  of  the  agicoltoral 
college  to  look  out  for  the  youth  who  do  not  come  to  school,  but  who  show  eminent 
capacity  in  particular  lines  relating  to  the  industries,  or  especially  agriculture.  My 
neighbor,  Mr.  Bull,  in  Concord,  Mass.,  invented  the  Concord  grape  by  a  long  series 
of  experiments  on  the  native  grapes  of  his  region. 

I  do  not  mention  this  function  of  the  agricultural  college  as  seeming  to  offer  advice 
to  you  who  are  present,  for  I  well  know  that  you  are  the  most  competent  men  in  the 
United  States  to  understand  the  work  of  the  agricultural  colleges,  and  I  believe  that 
you  have  found  out  or  are  in  the  process  of  finding  out  the  lines  in  which  to  best 
direct  their  work.  This  annua)  conference  of  agricultural  college  presidents  is 
itself  sufficient  evidence  that  what  each  discovers  in  the  course  of  the  year  is 
brought  to  the  attention  of  all  bis  fellows.  There  is  a  constant  process  of  reenforcing 
each  agricultural  college  by  the  experience  of  all  similar  institutions. 

While  I,  as  an  outsider,  am  not  competent  to  suggest  new  lines  of  work,  I  claim 
to  know  enough  about  the  subject  to  arouse  in  me  the  desire  to  get  brief  reports  on 
the  progress  made  by  the  faculties  of  your  institutions  in  reducing  agriculture  and 
kindred  branches  of  industry  to  a  pedagogical  form.  The  branches  of  instructioD 
in  the  old  colleges  have  long  since  been  reduced  to  such  a  form.  The  studies  of 
Latin  and  Greek,  mathematics,  history,  geography,  grammar,  have  been  so  arranged 
that  the  lesson  that  lies  nearest  to  the  pupil's  mind  is  placed  at  the  beginning.    It  is 
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fnlloired  by  a  second  lesson,  wbicb  presnpposes  the  first  lesson  and  bnilds  npon  It,  a 
third,  lesson,  a  fourth  lesson,  and  all  the  rest  follow;  each  one  building  on  what  has 
gone  before  it  and  adding  some  new  matter  of  consideration  that  is  important  and 
usefal.  It  is  essential  to  the  pedagogical  form  that  the  first  lesson  shall  be  useful 
and  good  if  no  other  lesson  follows  it.  It  is  essential  tbat  if  you  cut  off  the  series 
of  lessons  at  any  point  that  all  shall  be  useful  and  valuable  up  to  that  point.  It  is 
bad  pedagogical  form  to  oblige  the  pupil  to  learn  a  series  of  lessons  which  are  noth- 
ing in  themselves  but  the  mere  scafiblding  to  an  important  idea  by  and  by  to  be 
developed. 

In  your  branches  of  mechanical  indnstry  yon  find  that  much  has  been  done  to 
rednce  these  to  a  pedagogical  form.  In  the  public  schools  of  many  cities,  especially 
in  Massachusetts,  cooking  is  taught  in  a  series  of  progressive  lessons.  Its  pedagogic 
fornn  has  been  fully  developed.  I  take  it  that  in  the  study  of  agriculture  whatever 
branees  are  taught  as  preliminary  disicipliue  should  have  practical  illustrations 
drawn  from  soils,  plants,  and  animals  at  every  step.  As  in  all  other  branches,  we 
mnst  get  hold  of  the  interest  of  a  pupil,  both  hereditary  and  acquired,  and  fasten 
one  by  one  oar  studies  to  this  interest.  I  desire  to  get  from  each  a^icnltural  college 
brief  reports  of  progress  made  in  reducing  the  various  features  of  this  field  of  study 
to  a  pedagogical  form,  being  confident  that  when  this  reduction  is  complete,  instruc- 
tion in  agriculture  will  not  only  be  well  managed  in  your  institutions,  but  also  will 
find  its  way  into  the  elementary  schools  of  the  farming  districts. 

I  read  some  time  ago  in  Thorold  Rodgers,  in  his  book  entitled  ''Six  Hundred  Years 
of  Wages,"  Chapter  XVI,  the  following:  "We  owe  the  improvements  in  English 
agricnltnre  to  Holland.  From  this  country  we  borrowed,  at  the  beginning  of  the 
seventeenth  century,  the  cultivation  of  winter  roots,  and  at  that  of  the  eighteenth 
century  the  artificial  grasses.  The  Dutch  had  practiced  agriculture  with  the  patient 
and  minute  industry  of  market  gardeners.  They  had  tried  successfully  to  cultivate 
everything  to  the  uttermost  which  could  be  used  for  human  food  or  could  give  inno- 
cent gratification  to  a  refined  taste.  They  taught  agriculture  and  they  taught  gar- 
dening. They  were  the  first  people  to  surround  their  homesteads  with  flower  beds, 
with  groveSy  with  trim  parterres,  with  the  finest  turf,  to  improve  fruit  trees,  to  seek 
ont  and  perfect  edible  roots  and  herbs,  at  once  for  man  and  cattle.  We  owe  to  the 
Dntch  that  scurvy  and  leprosy  have  been  banished  from  England,  that  continuous 
crops  have  taken  the  place  of  barren  fallows,  that  the  true  rotation  of  crops  lias  been 
discovered  and  perfected,  that  the  population  of  these  islands  has  been  increased, 
and  that  the  cattle  and  sheep  in  England  are  ten  times  what  they  were  in  numbers 
and  three  times  what  they  were  in  size  and  quality.  Even  now  the  ancient  agri- 
cultural skill  of  the  Hollander  is  not  extinct.  The  gardeners  of  Haarlem  still  purvey 
roots  and  bulbs  of  flowers  for  the  civilized  world,  and  there  is  much  which  the  Eng- 
lish agriculturist  of  the  present  day  could  learn  with  advantage  from  the  industry, 
patience,  and  skill  of  the  Dutch  farmer,  and  perhaps  will  learn,  when  England  is 
relieved  from  the  curse  of  her  present  land  system  and  her  tenant  farmers  till  the 
laud  under  the  same  guarantees  as  the  Dutchman  does."  It  would  seem  from  this 
quotation  that  England  changed  her  agriculture  from  the  old- fashioned  style  of  rais- 
ing staple  crops  to  the  more  lucrative  and  highly-developed  farming  known  by  us  as 
*•  market  gardening."  I  think  that  it  is  one  of  the  most  important  subjects  con- 
nected with  the  study  of  agriculture,  this  matter  of  market  gardening.  I  can  see 
that  it  is  very  important  to  detail  intelligent  students  or  committees  of  students 
from  each  class  to  study  the  methods  of  the  market  gardeners  who  live  in  the  suburbs 
of  the  nearest  large  cities.  The  States  remote  from  cities  show  a  much  loss  profit- 
able farming  than  those  States  whose  farmers  reside  in  the  neighborhood  of  the  great 
cities.  Some  years  ago  I  found  that  the  farmers  of  Maine  averaged  about  $300  a 
£amily,  counting  their  total  productions  at  market  prices,  while  the  farmers  of  Con- 
necticut averaged  only  a  little  less  than  $600  a  year  because  of  their  nearness  to  New 
York  and  its  densely-populated  suburbs.  What  an  interesting  seminarium  or  college 
conference  could  be  held  with  a  class  of  agricultural  students  who  discussed  in  a 
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round-table  style  the  report  of  a  o animittee  of  their  classmates  who  had  been  inqoir- 
ing  into  the  market  gardens  and  ascertaining  what  crops  are  raised  and  in  what 
order  of  snccession ;  how  many  in  the  year ;  how  the  gardeners  meet  the  first  demands 
of  the  market  in  the  spring ;  how  they  use  forcing  houses ;  how  they  handle  trans- 
portation; how  they  get  to  market;  how  they  live— that  is  to  say,  how  they  sleep 
and  eat  while  on  the  way  to  the  cify  and  while  there.  All  these  little  practical  itenu 
become  interesting  and  suggestive  when  discussed  in  this  way.  The  unedncated 
person  lives  and  acts,  but  does  not  think  about  the  method  of  his  living  and  acting. 
School  education  sets  the  individual  at  once  to  considering  the  method  in  which 
things  are  done.  What  an  interesting  thing  it  wonld  be  to  compare  the  methods  of 
market  gardeners  in  New  Orleans,  Cincinnati,  Boston,  New  York,  Chicago,  St.  Louis, 
Baltimore,  etc.  Set  to  study  these  processes,  the  students  of  the  agricoltural  college 
become  centers  of  information  and  directive  power  for  their  neighborhoods  when 
they  return  as  graduates  to  their  homes. 

It  has  been  found  that  university  extension  stands  in  need  of  endowment  mach 
more  than  the  regular  teaching  work  of  the  colleges  of  the  country.  There  shoold 
be  fellowships  founded  by  wealthy  men  interested  in  agriculture  so  that  young  men 
of  genius  may  repair  to  the  college  on  these  fellowships  and  have  their  necessary 
expenses  all  provided  for.  This  is  the  one  country  of  the  world  for  endowment  of 
educational  institutions  by  private  munificence.  I  presume  that  each  college  presi- 
dent knows  of  certain  persons  who  would  be  glad  to  erect  monuments  for  their  fami- 
lies in  the  shape  of  scholarships  in  the  State  university,  if  they  were  sure  that  the 
money  would  increase  the  practical  acumen  of  students  who  seek  higher  edaeation. 
X  believe  that  in  this  direction  large  endowments  may  be  expected  in  the  near  fntore 
and  that  a  prox>er  account  of  the  practical  work  done  by  agricultural  students  when 
published  in  the  Annual  Report  of  the  Commissioner  of  Education  will  be  found  the 
best  means  of  attrr«cting  from  men  of  wealth  numerous  endowments  for  the  purpose 
of  founding  fellowships  in  agriculture.  Many  of  the  wealthy  men  of  this  country 
look  askance  at  the  liberal  education  furnished  in  our  colleges  and  nuiversities. 
Many  have  devoted  largo  sums  to  establish  nondescript  institutes  with  the  hope  that 
they  would  better  fit  young  men  for  industry  and  the  practical  demands  of  hfe. 
They  want  something,  but  they  do  not  know  how  to  obtain  what  they  want.  I 
believe  that  it  is  in  the  future  of  these  land-grant  colleges  founded  for  agricultural 
and  mechanical  instruction  to  solve  this  problem  and  to  hold  up  for  the  would-he 
practical  philanthropists  a  kind  of  education  which  makes  the  most  of  the  talents 
of  the  youth  and  to  stimulate  him  to  original  investigation  and  to  lead  him  onward 
into  the  abstruse  and  highly  technical  studies  which  are  necessary  in  order  to  endow 
him  with  x)ower  to  solve  the  highest  problems.  I  have  ventured  to  make  these 
remarks  in  order  to  show  more  clearly  what  kind  of  contributions  I  should  like  from 
the  presidents  and  professors  of  agricultural  colleges  who  will  kindly  undertake  to 
record  for  me  these  items  of  progress  in  the  development  of  the  pedagogical  form 
for  the  new  branches  of  instruction. 

Evening  Session,  Wednesday,  November  14, 1894. 

The  Association  was  called  to  order  by  Chairniau  Morrow,  at  7.30  p.  m. 

Mr.  Alvord.  I  call  attention  to  the  fact  that  the  constitution,  while 
it  names  the  number  of  vice-presidents,  does  not  indicate  any  difference 
in  their  relative  rank.  It  has  been  thought  best  to  dispose  of  any 
I)ossible  complications  by  the  following  resolution,  which  is  recom- 
mended by  the  executive  committee: 

Itesolved,  That  the  nominating  committee  be  instnicted  t-o  designate  the  vice- 
presidents  in  numerical  order  when  making  their  report  to  the  convention. 

Adopted. 
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Mr.  Armsby.  The  provisional  section  on  station  work  desires  to 
present  the  following  resolution,  relating  to  the  letter  received  from  the 
German  Association  of  Experiment  Stations: 

Rewlrtdy  That  the  representatives  of  the  agricnltaral  eoUeges  and  experiment 
stations  of  the  United  States  have  received  with  great  pleasure  the  communication 
of  Prof.  Dr.  Nobbo  and  deeply  appreciate  the  evidence  of  the  regard  "and  fraternal 
feeling  of  the  Association  of  Agricultural  Experiment  Stations  of  the  German 
Empire. 

Besolredf  That  the  secretary  of  this  Association  be  instructed  to  convey  to  Prof. 
Dr.  Nobbe  our  greeting  and  grateful  acknowledgment  of  his  courtesy  and  to  assure 
him  that  we  shall  always  welcome  in  the  meetings  of  this  Association  the  presence 
and  participation  of  any  gentlemen  connected  with  the  German  stations. 

Adopted. 

Mr.  Abmsby.  I  am  instructed  also  by  the  same  section  to  present  for 
the  action  of  the  Association  the  following  resolution : 

Hesolved,  That  this  Association  heartily  approves  recent  legislation  by  Congress 
giving  to  the  Secretary  of  Agriculture  a  measure  of  supervision  over  the  expendi- 
ture of  the  stations. 

liesolved  furtheVy  That  this  Association  indorses  the  scheme  of  financial  statement 
adopted  by  the  Secretary  of  Agriculture,  and  wiU  approve  and  welcome  the  closest 
scrutiny  of  the  work  of  the  stations  by  the  Department  of  Agriculture,  either  by 
personal  visitations  of  an  agent  of  the  Department,  or  such  other  method  as  the 
Secretary  of  Agriculture  may  deem  most  eflScient. 

Adopted. 

The  chair  then  introduced  the  Hon.  J.  Sterling  Morton,  who  made  the 
following  address: 

Gentlemkn  :  I  experience  much  pleasure  in  learning,  through  the  resolution  which 
you  have  just  passed,  that  the  agricultural  experiment  stations  and  agricultural  col- 
leges are  in  perfect  accord  with  the  Department  of  Agriculture  as  to  the  manner  in 
which  the  pablic  funds  appropriated  for  their  support  shall  be  accounted  for.  It  was 
my  misfortune,  perhaps  (or  my  lack  of  ability  to  state  a  proposition  clearly),  to  sug- 
gest in  a  former  report  that  these  $750,000  annually  approprhited  for  the  maintenance 
of  these  stations  and  colleges  wore  the  only  moneys  ever  appropriated  out  of  the 
Treasury  of  the  United  States  for  which  no  accounting  had  ever  been  required  by  an 
officer  or  through  an  office  of  the  United  States  Government.  There  was  no  auditing, 
and  no  Auditor  or  Comptroller  ever  saw  the  results  of  these  appropriations  itemized 
iiud  put  before  him  or  tiled  in  a  department  of  the  Government.  It  seemed  to  me  that 
it  was  in  the  interest  of  every  real,  sincere  lover  of  this  work  that  these  accounts 
should  be  made  plain  and  put  in  the  archives  of  the  Government,  so  that  those  who 
came  after  us  might  see  precisely  what  was  accomplished  by  every  dollar  expended, 
so  far  as  possible.  It  was  said  that  that  report  antagonized  all  the  agricultural 
experiment  stations  and  colleges;  yet  any  one  reading  it  could  see  that  it  not  only 
did  not  antagonize  the  existence  of  these  valuable  aids  to  the  science  of  agriculture, 
bat  prescribed  further  duties  for  them.  You  may  remember  that,  in  treating  of  the 
gratuitous  and  promiscuous  distribution  of  seeds  at  Governniout  expense  the  report 
said  then,  what  1  reiterate  now,  that  if  tJiere  ever  had  been  good  reason  for  this  pro- 
miscuous distribution  of  seeds,  that  reason  had  been  obliterated  when  the  experiment 
stations  were  established,  and  that,  in  my  judgment,  it  would  be  far  better  for  the 
country  in  practical  results  if  all  see- Is  were  sent  directly  \o  the  experiment  stations, 
which  were  in  charge  of  scieutitic  men  and  could  test  each  variety  as  to  its  adapta- 
bility to  their  particular  soil  and  climate  and  their  environment.  Now,  we  have  dis- 
tributed tbis  last  year,  in  round  numbers,  9,000,000  packages  of  seeds  throughout  the 
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Uuited  States,  through  the  agency  of  CongretiBinen,  the  comity  reporters  for  the 
Division  of  Statistics,  and  the  Department.  To  show  how  sincerely  this  dissemi- 
nation is  appreciated,  remember  that  each  person  receiving  these  seeds  is  reqnested 
to  experiment  therewith  and  to  report  results.  The  records  of  the  Department  stiow 
that  these  9,000,000  of  packages  reached  more  than  1,500,000  addressee,  and  we  h&ye 
heard,  ont  of  that  million  and  a  half  of  citizens,  from  1,500  of  them,  in  ronnd  nam- 
bers.  In  no  case  has  there  been  any  report  by  which  the  valae  of  these  seeds,  or  the 
things  which  grew  from  them,  can  be  ascertained.  In  nearly  every  case  where  a 
report  has  been  made,  it  has  been  like  that  of  Oliver  Twist  on  soup — they  have  asked 
for  more !  I  shall  recommend  that  this  appropriation,  which  has  amounted  to  $160,000 
annually,  be  utterly  abolished,  and  that  in  its  stead  there  shall  be  an  additional 
appropriation  made  to  each  experiment  station  in  each  State  and  Territory  of  the 
United  States,  which  shall  be  for  the  purchase  of  seeds  by  the  station  director,  him- 
self authorized  to  get  those  things  which  may  be  adapted  to  his  soil,  climate,  and 
environment.  Then  we  shall  really  have  experiments  with  new  and  improved  vari- 
eties. This  last  year,  at  the  suggestion  of  Dr.  Dabney,  Assistant  Secretary  of  Agri- 
culture, an  appropriation  was  put  in,  as  a  sort  of  amelioration  to  Congressmen,  who 
disliked  to  give  up  this  cheap  method  of  electioneering  through  packages  of  seed,  so 
that  $30,000  should  be  used  for  the  publication  of  plain,  practical  bulletins  for  the 
farmers  upon  such  topics  as  might  be  deemed  important  at  the  time.  And  now  the 
question  to  be  determined  by  this  coming  Congress  is,  Which  shall  do  the  most  good 
to  the  agriculture  of  the  United  States,  the  distribution  of  unfertile  turnip  seeds  or 
the  dissemination  of  live  thoughts  among  the  farmers  of  the  country?  A  bulletin 
will  convey  thoughts  with  very  much  more  certainty  of  doing  good,  it  seems  to  me, 
than  seed  packets  will  convey  seed.  The  results  of  this  seed  appropriation  in  late 
years  have  not  been  at  all  satisfactory.  Besides  their  cost,  they  have  loaded  down 
the  postal  service.  Last  year's  seeds  weighed,  when  packed  and  put  into  the  maUs 
of  the  United  States,  more  than  305  tons;  and  yon  may  well  imagine  that  that  much 
dead  matter  assists  materially  in  increasing  the  deficiency  in  the  postal  service. 
Now,  it  seems  to  me  that  this  distribution  of  bulletins  should  meet  with  your 
approval;  and  certainly  that  a  direct  appropriation  made  for  each  station  for  the 
purpose  of  the  purchase  of  new  and  improved  varieties  of  seeds  will  also  meet  with 
your  approbation. 

A  word  more,  and  that  is  to  say  that,  while  the  seeds  are  generally  annuals, 
there  is  another  planting  that  may  be  taught  in  experiment  stations  which  will 
produce  things  of  far  greater  duration.  I  refer  now  particularly  to  forestry.  In  this 
country  the  extent  of  denudation  of  hillsides  in  every  State  of  the  Union  is  illns- 
trating  every  day  what  vast  waste  comes  to  the  lands  in  the  valleys.  In  many 
portions  of  Pennsylvania,  where  the  hillsides  and  mountains  have  been  deforested, 
the  sweeping  torrents  have  poured  down  with  such  force  as  to  wash  away  all  the 
surface  soils  of  the  valleys.  In  the  State  of  Ohio  to-day  there  are  1,000,000  acres  of 
land,  which  a  few  years  ago  were  fertile  and  productive,  which  are  to-day  absolutely 
untillable,  because  from  the  erosion  of  the  water  pouring  down  the  hillsides  the  soil 
has  been  washed  away.  In  view  of  this  denudation  and  its  results  here,  as  well  as 
in  the  presence  of  the  vast  waste  that  has  occurred  in  European  countries  from  this 
same  cause,  it  seems  to  me  that  every  agricultural  experiment  station  and  college 
should  have  at  least  a  kindergarten  school  in  forestry.  We  are  using  in  this  country 
now  30,000  acres  of  timber  every  twenty-four  hours.  To-night,  because  of  its  con- 
sumption by  railroads  and  manufacturers,  there  are  30,000  acres  less  of  timber  than 
there  was  this  morning.  We  have  only  460,000,000  of  acres  in  the  entire  Union  of 
States  and  Territories,  and  it  is  not  a  difficult  problem  to  solve,  nor  does  it  take  a 
very  profound  mathematician  to  see  that  in  a  few  generations  this  country  will 
be  as  denuded  of  timber  as  the  Orient  is  to-day.  And  remembering  that  nothing 
lives  so  long  as  a  tree  and  the  truth,  I  commend  this  question  of  forestry  to  yon  for 
your  most  thorough  consideration. 
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The  cliair  expressed  the  jjratifieutiou  and  iuterest  of  the  Association 
in  the  address  they  had  listened  to. 

The  Section  on  Agricnlture  and  Chemistry  then  called  up  the  third 
of  its  topics,  "The  Attitude  of  the  Agricultural  Colleges  towjvrd  Uni- 
versity Extension."  In  the  absence  of  Messrs.  Latta,  of  Indiana,  and 
Emery,  of  Montiina,  Mr.  Voorhees,  of  New  Jersey,  presented  the  subject: 

Mr.  VooRiiEKS.  1  come  before  you  unprepared  to  give  any  special  information  in 
roferonco  to  the  attitude  of  the  agricultural  collegen  toward  university  extension, 
but  rather  to  give  you  some  results  of  our  experience  in  New  Jersey  with  agricul- 
tural exteusiou  work.  It  began  with  us  in  1891  and  has  continued  with  increasing 
Qsefulness  up  to  the  present  time,  the  courses  for  the  present  winter  not  having  been 
yet  determined.  In  a  general  way  the  work  is  regarded  as  extremely  successful, 
meeting  a  class  of  agricultural  workers  who  are  anxious  for  information  on  certain 
topics  that  can  not  be  reached  by  the  college  in  any  other  way.  The  chief  difficulty 
we  find  in  presenting  extension  work  is  to  get  it  in  such  a  form  as  to  meet  specitio 
requirements  on  the  part  of  farmers.  It  was  recognized  at  first  that  agricultural 
iustruetion  in  extension  methods  must  differ  materially  from  instruction  in  college. 
At  the  same  time  it  was  felt  that  there  were  certain  specific  principles  in  the  work 
which  could  be  presented  in  such  a  way  as  to  have  important  practical  results.  In 
teaching  agriculture  we  divided  the  work  into  sections,  or  courses,  of  lectures  cov- 
ering specific  points.  We  gave  first  lectures  on  soils  and  crops  which  would  give 
the  farmers  in  any  one  community  sufficient  information  of  the  character  of  soils  as 
to  enable  them  to  benefit  in  dollars  and  cents  from  the  information.  The  main  idea 
in  every  lecture  was  to  bring  the  farmer  or  young  man  to  see  the  relation  of  that 
principle  to  the  dollars  he  expected  to  get  into  his  pocket.  That,  of  course,  was  a 
little  different  from  the  method  we  might  use  in  college,  yet  the  work  was  presented 
in  just  as  scientific  a  manner  as  wo  present  it  to  students  in  college. 

The  second  coui-se  was  on  feeding  plants,  with  specific  reference  to  fertilizing 
materials  and  fertilizers,  exhibiting  the  methods  of  using  and  buying  matters  of 
that  kind,  and  the  whole  question  was  covered,  so  far  as  we  could  do  it  in  six  lectures, 
so  that  the  farmer,  after  hearing  the  six  lectures,  would  be  enabled  not  onlj-  to 
purchase  intelligently  but  to  use  intelligently. 

The  third  courae  included  animal  nutrition,  with  especial  reference  to  the  prepara- 
tion of  rations,  the  economical  use  of  farm  products,  and  the  handling  of  dairy 
products.  These  lectures  covered  the  whole  ground,  so  far  as  we  could  in  lectures 
of  that  sort,  without  going  into  details. 

As  to  the  result,  of  course  farmers  were  given  the  option  of  taking  any  one  of  the 
three  courses  of  six  lectures  each,  intimating  in  any  case  that  they  should  be  taken 
in  the  order  in  which  they  were  prepared,  as,  first,  soil  and  crop,  then  fertilizer,  then 
utilization  of  the  crop ;  and  in  most  cases  the  lectures  were  taken  in  that  order, 
though  in  many  cases  they  were  directly  interested  in  the  question  of  plant  food  and 
could  see  more  clearly  the  principles  which  governed  in  that  direction  than  in  any 
other  direction. 

The  lectures  were  presented  all  the  time  with  the  idea  that  this  work  meant  money 
to  them.  At  the  same  time  it  was  intended  that  they  should  be  educated.  If  they 
began  right,  the  result  would  be  to  greatly  increase  their  interest  in  matters  purely 
of  an  educative  character.  The  lecture  hour  was  given  up  entirely  to  the  lecture, 
but  students  had  an  opportunity  of  asking  questions  as  to  what  was  not  entirely 
clear.  The  lecturer  had  his  specimens  and  his  illustrative  material,  and  made  just 
as  clear  as  he  could  the  principles  ho  was  tryiug  to  get  before  them.  The  second 
hour  was  given  up  to  a  quiz,  in  which  the  students  had  an  opportunity  of  asking 
questions  of  the  lecturer  and  the  lecturer  ha«l  an  opportunity  of  finding  out  from 
the  students  whether  they  saw  the  point  and  whether  they  were  following  in  a  logi- 
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cal  manner  the  points  brought  forward.  In  a  large  number  of  cases  we  saw  tliat 
oar  hearers  did  not  undenttand  the  reasoning  brought  forward  very  well;  they  were 
not  students  lu  the  stiict  sense  of  the  term.  Occasionally,  however,  we  did  find 
a  person  who  took  hold  of  the  right  idea  and  saw  that  one  thing  hitched  on  to 
another,  and  at  the  end  of  the  course  we  saw  that  there  was  really  some  Teiy 
important  work  done.  I  have  some  figures  here  which  will  give  some  idea  of  the 
proportion  of  those  we  lectured  to  who  really  took  it  up  as  a  matter  of  education, 
in  addition  to  the  matter  of  making  it  apply  to  the  farming  business. 

Agricultural  courses  of  lectures  have  been  given  in  seven  different  sections  of  the 
State.  The  average  attendance  at  each  lecture  was  60,  ranging  from  109  to  26. 
These  were  regular  attendants.  Out  of  that  60, 22  took  the  regular  work  in  connec- 
tion with  it— that  is,  in  addition  to  attending  the  lecture,  they  remained  during  the 
second  hour  and  were  willing  to  be  quizzed  upon  the  work  and  to  carry  on  the  work 
required  during  the  week,  such  as  essays  and  the  reading  of  agricultural  works. 
At  the  end  of  the  six  weeks  we  examined  and  gave  credit  for  the  work  of  the  22, 
and  that,  practically,  was  the  whole  work. 

I  found  that  those  who  took  the  first  coarse — ^that  is,  began  with  the  course  on 
soils  and  crops — were  the  ones  who  were  most  likely  to  go  through  and  study  the 
work.  That  is,  if  we  could  get  them  started  right,  we  generally  carried  them 
through  better.  It  was  noticeable  that  out  of  a  large  number  very  few,  after  they 
had  arrived  at  the  age  of  25  years,  seemed  to  oare  for  any  more  than  simply  to  hear 
the  lecture  and  pick  up  such  information  as  might  be  of  use  in  regular  work.  We 
could  not  get  them  to  study  between  lectures  or  give  an  account  of  themselves  so 
far  as  study  was  concerned.  But  the  most  useful  course  was  given  at  Newton. 
It  was  inspiring  to  have  these  young  men  as  students,  every  one  a  young  man  who 
had  not  gotten  far  enough  along  to  get  into  a  rut,  and  still  believed  that  there  might 
be  something  a  little  better  than  had  been  taught  him  by  his  father.  As  to  the  prac- 
tical result:  A  young  man  of  23,  who  took  hold  of  it  in  a  bright  way,  took  up  the 
question  of  fertilizers.  He  raised  early  potatoes,  and  the  whole  question  with  him 
was.  How  can  I  get  my  potatoes  into  market  a  day  or  two  earlier  than  my  neighbor! 
If  you  can  give  us  a  formula  that  will  do  that  it  will  be  dollars  to  us.  Of  course 
the  only  thing  to  do  was  to  give  him  principles  and  tell  him  how  to  apply  these 
principles  in  the  application  of  the  formula.  He  says  to  himself,  If  this  professor 
is  right,  I  must  get  a  crop  if  I  do  thus  and  so;  hence  I  will  buy  the  best  potato 
manure  in  the  market,  and  I  will  put  it  on,  making  the  formula  according  to  theory, 
and  see  where  I  come  out.  He  did  put  it  on,  and  told  me  the  other  day  in  great  glee 
that  he  thought  there  really  was  something  in  it.  He  took  the  principles  of  science 
and  applied  them  to  practice.  His  neighbors  asked  him  how  he  knew  it.  He  says 
he  attended  the  extension  lectures. 

The  only  fear  we  have  is  that  we  shall  not  be  able  to  meet  the  demands  made  npon 
us  to  carry  on  the  work.  However,  I  believe  the  indirect  effect  will  be  of  great 
value  to  our  institutions  in  stirring  up  interest  and  bringing  men  to  us  for  the  long 
course.  So  far  as  my  experience  goes,  I  consider  this  one  of  the  most  useful  lines  of 
work  we  have  ever  taken  np  in  New  Jersey. 

The  Chairman.  We  will  proceed  at  once  to  the  topic  "The  Coop- 
eration of  Stations  with  Farmers'  Organizations  in  Experiment  Work." 

Mr.  Jenkins.  The  special  resources  and  equipment  of  the  different  institutions 
and  the  character  of  the  education  given,  as  well  as  the  special  needs  of  the  great 
farming  interests  in  the  different  States,  make  it  a  very  dangerous  work  for  anyone 
who  has  spent  his  whole  life  in  a  single  State  to  dogmatize  with  regard  to  a  qoes- 
tion  like  this,  and  I  shall  offer  only  one  or  two  brief  notes. 

Of  course  a  plan  which  may  be  useful  in  Connecticut  might  not  be  useful  in 
Texas,  and  a  method  which  will  work  in  New  York  may  not  work  in  Colorado. 
The  conditions  under  which  we  work  in  different  States  are  very  dissimilar.  This 
results  in  decided  embarrassment  in  discussing  questions  hke  this. 
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It  J8  the  makeshift  work  of  agricaltnral  stations  which  takes  the  soonest,  which 
excites  the  most  interest  and  is  most  appreciated  at  first  hy  the  farming  population 
in  my  country,  and  I  presume  the  same  is  true  throughout  the  whole  country.  The 
examination  of  fertilizers,  the  testing  of  seeds  and  soils,  the  analysis  of  milk — all 
that  sort  of  work,  which  is  very  useful  in  its  way,  huti  still  I  call  it  makeshift  work. 
Bat  it  is  more  difficult  to  get  sympathy  and  appreciation  and  interest  in  more 
strictly  scientific  work,  which  is  in  the  end  more  practical — the  investigation  of  the 
great  principles  which  underlie  our  agriculture.  Yet  the  station  is,  it  seems  to  me, 
mider  an  obligation  to  undertake  and  carry  on,  to  some  extent,  and  an  increasing 
extent,  work  of  this  kind,  which  does  not  so  readily  meet  with  appreciation  from 
farmers;  and  if  it  is  to  be  a  successful  station,  it  must  educate  its  constitueucy  up 
to  work  of  that  kind.  AVhen  an  opportunity  offers  for  cooperation  with  any  farm- 
ers' club  or  society  or  a  grange,  it  should  be  heartily  welcomed  by  the  experiment 
station,  as  affording  an  opportunity  to  enlist  the  sympathy  and  interest  of  the 
farmers  and  extend  the  sphere  of  influence  of  the  institution,  also  to  accomplish,  if 
possible,  some  work  which  shall  be  of  scientific  value  and  which  will  stand.  But 
the  station  should  not  undertake  a  line  of  work  at  the  invitation  of  any  farmers' 
organization  which  it  is  not  able  to  carry  through  satisfactorily  and  completely. 
There  is  always  a  tendency  to  multiply  the  lines  of  our  work  and  divide  our  forces 
and  to  weaken  ourselves  by  so  dividing.  We  are  apt  to  be  always  in  a  hustle,  when 
a  long  pull  and  a  strong  pull  at  some  one  thing  would  accomplish  more  in  the  end. 
Now,  if  a  line  of  work  suggested  is  such  that  a  station  can  not  undertake  it,  it 
ought  frankly  to  say  so.  Assuming,  however,  that  a  station  has  the  time  and 
resources  and  the  personnel  to  carry  through  a  work,  I  should  say,  by  all  means 
undertake  it;  undertake  it  at  some  risk  and  great  inconvenience,  if  necessary; 
undertake  it  for  the  sake  of  presenting  an  object  lesson  of  what  a  thoroughgoing 
scientific  piece  of  work  should  be,  and  enlist  the  sympathy  and  attention  of  the 
farming  community.  There  are  none  of  us,  I  think,  who  will  not  acknowledge 
that  we  are  in  need  of  bringing  the  station  into  closer  sympathy  with  the  farming 
constituency.  I  should  be  willing  to  sacrifice  work  I  had  planned  or  even  begun  if 
it  were  necessary  in  order  cordially  to  accept  any  off'er  of  cooperation  with  a  farm- 
ers' organization  in  carrying  on  one  of  these  experiments. 

I  have  one  word  more  to  say  about  a  danger  I  have  met  with  in  my  experience  in 
undertaking  work  of  this  kind.  There  is  always  the  danger  of  sacrificing  accuracy 
to  the  prejudices  of  those  who  are  associated  iu  the  work,  and  to  save  those  who  are 
working  in  it  from  inconvenience  and  extra  trouble.  A  farmer  or  an  association 
puts  land  at  the  disposition  of  the  station,  or  offers  men,  or  tools,  or  money,  without 
fall  appreciation  of  the  pains  and  labor  involved  in  carrying  through  experiments 
thoroughly,  as  they  ought  to  be  carried  through.  We  all  know  that  an  experiment 
generally  calls  for  a  good  deal  larger  outlay  of  time,  money,  and  pains  than  we  antici- 
pated at  first,  and  there  is  always  this  danger  of  sacrificing  something  of  accuracy 
to  those  who  are  cooperating  in  the  experiment.  It  is  a  mistake.  It  is  especially 
essential  in  such  cases  that  the  work  which  is  carried  on  with  farmers'  organizations 
shoald  be  a  model  of  exactness.  It  should  be  an  object  lesson  to  the  farmers  of  strict 
accuracy  of  work  and  strict  accuracy  in  the  interpretation  of  results  obtained.  We 
have  had  a  little  experience  in  our  station  in  work  of  this  sort,  and  I  must  say  I  con- 
sider it  the  most  useful  work  the  station  has  done;  and  it  is  not  devoid  of  scientific 
valae,  but  has  a  distinct  and  permanent  value.  But  above  all,  it  has  been  of  use  to 
the  farmers,  and  the  value  of  any  station  is  in  the  usefulness  of  its  work  to  the 
everyday  farmer.  George  Eliot  has  said  that  the  object  and  aim  of  any  rightly  con- 
stituted man  is  use;  it  is  for  use  he  exists.  The  same  may  be  said  of  the  experiment 
station. 

Mr.  Emsry.  This  subject  has  been  one  of  considerable  thought  with  me.  In  1889 
there  was  quite  an  extensive  series  of  experiments  perfornred  by  citizens  of  differ- 
ent parts  of  the  State  of  North  Carolina  and  the  matter  collected  has  been  pub- 
lished in  a  bulletin.    The  experiments  were  in  the  nature  of  soil  teste  and  variety 
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tosts  of  leading  crops,  cotton  nnd  corn  being  the  chief  ones.  The  second  seri^  was 
very  much  reduced  in  numbcrH,  seven  stjitions  being  cari'ied  forward  in  difrnrent 
sections  of  the  State — in  the  east-central  portion,  the  Piedmont  section,  and  iD  the 
mountains.  These  stations  were  conducted  by  men  of  intelligence,  who  took  great 
pains  with  the  work.  Tliey  spent  a  great  deal  of  time,  and  for  the  season  of  1891 
we  paid  them  $20  for  their  time  and  the  use  of  the  land,  they  of  course  keeping  the 
crop.  We  recognized  the  necessity  for  moving  these  stations  round  and  not  keeping 
them  in  the  same  section  if  we  would  carry  them  forward  for  any  considerable  time. 
Men  conducting  experiments  of  this  kind  get  tired  after  a  while  and  the  interest 
does  not  continue  so  much  as  during  the  first  season.  The  first  season  there  was 
quite  a  considerable  interest  manifested  by  the  people  in  the  neighborhood,  bnt 
they  rather  tired  of  it.  The  difficulty  of  securing  in  their  places  trustworthy  assist- 
ance without  the  close  supervision  which  it  needed  caused  us  to  give  up  the  work. 
It  requires  a  great  deal  of  painstaking  care,  and  with  the  distances  we  have  and  the 
expense  of  traveling  we  did  not  feel  that  we  got  results  of  sufficient  valne  to  war- 
rant us  in  carrying  on  the  work.  As  I  said  to  the  section  this  afternoon,  we 
attempted  then  to  meet  the  farmers'  alliances.  We  got  into  correspondence  wiih  a 
considerable  number  of  tlie  alliances  and  an  agricultural  committee  was  appointed 
to  receive  our  circulars  and  to  delegate  one  of  their  members  or  some  member  of  the 
alliance  to  conduct  experiments.  In  this  way  we  got  a  considerable  number  of 
experiments  on  new  crops  and  soil  tests  started  in  different  parts  of  the  State. 
Some  we  carried  through  were  quite  successful,  though  the  percentage  we  received 
reports  from  was  so  small  we  did  not  consider  the  results  worth  publishing.  The 
interest  of  the  alliances  dwindled  out  apparently  as  their  interest  in  politics  devel- 
oped. Perhaps  if  we  hail  been  in  a  position  to  visit  these  alliances  occasionally 
during  the  season  we  might  have  held  their  interest,  but  that  was  impossible. 
Later  we  have  distributed  seeds  of  desirable  varieties  of  plants  and  have  followed 
these  up  at  the  end  of  the  season  with  a  series  of  questions  in  circular  form,  and  by 
that  means  we  have  got  a  considerable  number  of  favorable  replies  as  to  the  growth 
of  crimson  clover.  We  have  no  doubt  that  we  shall  get  a  considerable  number  of 
farmers  to  growing  crimson  clover  as  a  result  of  that,  but  so  far  as  substation  work 
is  concerned  we  do  not  think  the  results  obtained  are  worth  the  time  that  has  been 
expended  on  them,  though  as  a  matter  of  education  it  is  probable  that  enough  has 
been  done  on  the  whole  to  warrant  the  work  having  been  undertaken  and  carried 
forward. 

Mr.  Mills  spoke  of  very  successful  cooperation  with  farmers  in  the 
Province  of  Ontario.  His  experimenters  were  largely  ex-pupils  of  the 
Ontario  College. 

The  Section  on  Agriculture  and  Chemistry  here  took  the  floor  with 
a  discussion  on  tuberculosis. 

On  motion  it  was  resolved  to  strictly  enforce  the  five-minute  rule,  and 
to  recognize  no  speaker  a  second  time  until  all  who  desired  had  spoken. 

Mr.  Henry.  In  order  t)»at  we  may  understand  each  other  upon  a 
subject  which  is  crowding  upon  some  of  us  and  in  which  all  are  inter- 
ested, I  would  like  to  get  a  few  statistical  data.  I  would  ask  all  colleges 
and  stations  represented  here  how  many  stations  have  directly  used 
the  tuberculin  tost!    Seventeen  responded. 

Now,  how  many  have  used  it  on  the  station  herd  and  found  the  herd 
infected?    Twelve. 

How  many  have  used  it  on  the  station  herd  and  found  no  infection 
in  the  herd?    One  responded  (Storrs  College). 
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How  many  cattle  were  tested?  (Mr.  Koons  was  not  able  to  say. 
Tbe  berd  consisted  of  20,  and  the  veterinarian  made  tests  on  those 
suspected.) 

Mr.  Henby.  We  have  had  an  idea  that  this  thing  is  pretty  general 
already.    Are  there  any  other  questions  we  should  ask? 

Mr.  Alvobd.  In  how  many  cases  have  animals  been  tested  a  first 
time  and  have  responded  on  a  second  test?    Five. 

In  how  many  cases  was  the  second  test  verified  by  post-mortem? 
Four. 

The  Chaibman.  Will  the  five  gentlemen  who  report  above  state  how 
long  a  time  intervened  between  the  tests? 

Mr.  Habbis.  Six  months. 

Mr.  Hunt.  About  two  years. 

Mr.  Myebs.  About  two  months. 

Mr.  Mills.  About  a  month  and  a  half. 

Mr.  Henby.  In  how  many  cases  have  stations  taken  charge  of,  or 
assisted  with,  other  people's  herds?    Ten. 

Mr.  Plumb.  How  many  persons  here  have  injected  cows  and  received 
no  response,  yet  the  cows  were  afterwards  found  to  be  diseased  ?    Three. 

Mr.  Hills,  in  something  like  1,200  cases,  had  found  2  cases  where 
tuberculin  did  not  react. 

Mr.  Abmsby.  How  many  who  have  had  experience  with  tuberculin 
have  observed  injurious  effects  of  any  sort  upon  animals  not  reacting 
to  the  test? 

Mr.  Plumb.  We  had  a  case  of  abortion,  but  it  was  not  certainly  from 
this  cause.    It  occurred  two  or  three  months  afterwards. 

Mr.  Hills.  Out  of  1,200  cases  there  was  1  case  of  erysipelas,  start, 
ing  at  the  point  of  injection. 

Mr.  Emeby.  In  North  Carolina  we  had  one  animal  which  respomled 
very  slightly,  but  it  was  a  cow  which  a  month  or  two  afterwards  died 
from  abortion,  and  upon  examination  we  found  the  lungs  very  badly 
affected  with  foreign  matter.  We  doubted  very  much  whether  the  ani 
mal  had  tuberculosis,  though  one  or  two  of  the  examiners  thought  it 
had.    I  believe  there  was  no  tuberculosis  in  the  animal. 

Mr.  Myebs.  I  would  like  to  ask  whether  any  animals  were  allowed 
to  live,  when  found  infected,  and  were  afterwards  found  to  be  free? 

Mr.  Hills.  Our  veterinarian  had  an  opportunity  to  test  the  herd  of 
the  Pratt  Institute,  at  Brooklyn,  and  through  the  courtesy  of  Mr.  Pratt 
three  manifestly  tuberculous  cows  were  isolated.  One  has  be(m  injected 
eight  or  nine  times  at  intervals,  and  seems  to  be  getting  better.  The 
others  have  been  killed,  after  injection  two  or  three  times. 

Mr.  Abmsby.  I  wish  to  add  to  what  Mr.  Hills  has  said  that  I  am  told 
by  a  competent  veterinarian  that  he  has  some  reason  to  believe  that 
tuberculin  has  some  effect  in  curing  cases  of  tuberculosis. 

Mr.  Hays.  In  Minnesota  we  have  tested  eight  cattle.  Some  showed 
a  low,  some  a  high  reaction.    We  are  trying  doses  of  different  size  and 
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at  different  seasons.  Are  tbere  any  other  stations  keeping  animals 
under  such  conditions! 

Mr.  Hei^ey.  In  how  many  cases  have  tubercle  germs  been  fonnd  in 
the  milk  of  animals  infected  f    Three. 

How  many  have  made  tests  along  this  line  and  failed  to  find  them 
where  the  milk  was  from  cows  that  had  the  disease!    None. 

At  the  Wisconsin  station  a  cow  had  one-quarter  of  the  udder  greatly 
enlarged,  and  in  the  last  stages  of  her  sickness  from  consumption  her 
milk  from  that  quarter  became  like  whey.  We  had  it  injected  into  a 
rabbit,  which  died  in  fifty-five  days  with  its  lungs  gone  entirely.  The 
milk  was  fed  to  five  calves  which  were  killed  five  months  after  using 
this  milk,  and  we  found  a  few  tubercles  along  the  alimentary  tract  Of 
course  this  is  in  the  direction  of  the  danger  to  humans  in  using  this 
milk. 

Mr.  Begkwith.  We  have  tested  milk  at  our  station  and  found  bacilli 
frequently. 

Mr.  MiLLKE.  I  was  going  to  substantiate  what  Mr.  Henry  has  said, 
by  a  case  I  know  of  in  my  vicinity.  A  cow  had  a  bad  case  of  tubercu- 
losis, and  the  veterinarian  having  charge  of  her  made  a  test  with  a  pig 
which  he  fed  for  three  weeks  or  a  month  on  her  milk.  The  pig  being 
then  evidently  affected,  he  killed  it  and  found  it  badly  diseased.  I  had 
a  steer  about  a  year  ago  which  was  drooping,  but  did  not  have  a  test 
made,  as  it  was  evident  he  was  affected,  and  was  found  to  be  so  when 
killed.  About  a  month  after  the  steer  was  killed  some  hogs  which  had 
followed  him  in  the  field  were  badly  affected,  and  eleven  were  found 
more  or  less  diseased.  I  cremated  the  whole  lot,  but  was  interested  to 
find  that  after  keeping  hogs  away  for  about  two  months  in  midwinter 
and  thoroughly  disinfecting  about  the  spot,  a  subsequent  lot  were  not 
affected  at  all.    The  examinations  were  made  by  a  veterinary  surgeon. 

Mr.  PowEB.  Among  the  animals  affected  or  killed,  how  many  were 
high  bred  and  how  many  commoner  grades! 

Mr.  Habeis.  According  to  our  experience  tubei'culosis  is  no  respecter 
of  persons  as  to  breeds  or  families  of  animals. 

Mr.  Plumb.  I  would  like  to  ask  how  many  stations  here  represented 
have  had  their  veterinarians  make  inspection  of  slaughterhouses  in 
their  immediate  vicinity!    Two. 

Mr.  Heney.  In  how  many  States  are  there  laws  now  relative  to 
tuberculosi s  !    Five. 

How  many  States  are  contemplating  legislation  in  this  direction? 
Thirteen. 

Mr.  Abmsby.  In  how  many  States  having  laws  on  this  subject  is 
provision  made  for  compensating  owners  of  animals  killed!    Four. 

Mr.  Flagg.  In  Rhode  Island  the  State  Board  of  Agriculture  has 
had  an  appropriation  of  $15,000  which  has  been  mainly  used  for  work 
with  tuberculosis.  Perhaps  more  than  $10,000  has  been  used  for  that 
purpose.    We  have  a  cattle  inspector  in  each  county,  an  appraiser  at 
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large,  and  a  veterinarian.  If  the  animal  is  condemned  and  found  tuber- 
caloas,  one-half  the  appraisement  is  paid  to  the  owner;  if  found  sound 
after  being  killed  the  full  appraisement  is  paid.  A  limit  is  fixed  of  $50 
for  a  grade  animal  and  $100  for  a  pure  bred. 

Mr.  VooRHEES.  We  have  a  dairy  commission  in  our  State,  and  the 
control  is  in  the  hands  of  the  State  Board  of  Agriculture.  They,  how- 
ever, can  not  examine  any  animal  except  upon  request  of  the  owner  or 
the  State  Dairy  Commission.  This  commission,  however,  has  power  to 
make  its  own  rules,  and  they  are  the  law,  and  it  can  pay  for  an  animal 
according  to  its  judgment,  not  to  exceed  $60  for  a  registered  animal. 

Mr.  Aemsbt.  We  practically  have  in  our  State  a  system  of  exami- 
nation and  payment  for  animals,  although  it  is  not  directed  at  tuber- 
calosis.  It  relates  generally  to  the  health  of  animals.  The  maximum 
X>rice  paid  is  $20.  There  is  in  contemplation  this  winter  legislative 
action  upon  the  subject  of  tuberculosis,  and  while  it  does  not  emanate 
from  the  station,  doubtless  the  station  will  have  a  hand  in  it. 

Mr.  Johnson.  Has  any  conclusion  been  reached  as  to  locality!  Does 
a  low  or  a  high  altitude  have  any  effect  upon  the  disease!  So  far  as  I 
am  able  to  say,  I  do  not  now  know  of  the  disease  existing  in  Wyoming 
or  Colorado. 

Mr.  Hills.  In  the  course  of  preparing  our  bulletin  I  corresponded 
'with  every  veterinarian  in  the  country.  Those  from  the  high  plateaus 
of  Wyoming  and  Colorado  disclaimed  the  presence  of  the  disease  there. 
Mr.  Dabney.  I  should  like  to  hear  something  more  about  this  impor- 
tant matter  of  paying  for  tuberculous  stock.  It  appears  from  what 
gentlemen  here  have  said  that  the  disease  is  quite  prevalent,  affects  all 
races  of  cows  in  this  country,  and  has  reached  all  parts  of  it.  If  this 
be  true  I  do  not  think  it  is  right  to  begin  paying  for  worthless  stock. 
If  a  man  has  animals  of  this  sort  they  are  more  dangerous  tx)  him  and 
bis  family  than  to  anybody  else.  I  think  if  legislation  is  to  be  so 
extensively  started  this  winter  it  ought  to  be  on  right  lines.  I  do  not 
think  it  good  policy  to  pay  for  this  stock. 

Mr.  Mills.  It  appears  to  me  it  would  be  entirely  unjust  to  slaughter 
a  man^s  stock,  if  it  is  proved  that  the  stock  is  only  slightly  infected, 
onless  you  are  prepared  to  say,  in  the  first  place,  that  the  bacilli  have 
been  found  in  the  milk  of  animals  only  slightly  affected.  Is  there  any 
instance  of  milk  from  such  an  animal  furnishing  tuberculous  bacilli! 
In  the  second  place,  will  an  animal  slightly  affected  in  that  way  give 
the  disease  to  another  animal!  It  seems  to  me  these  two  questions 
have  to  be  answered  before  asking  for  legislation  condemning  a  man's 
stock  and  then  refusing  to  pay  for  it. 

Mr.  Myebs.  There  is  another  side  to  this  question.  We  are  in  a  fair 
way  to  get  panicky,  and  there  is  no  occasion  for  it.  People  are  not 
going  to  die  any  faster  than  they  have  died  simply  because  we  have 
found  that  there  are  some  tuberculous  cattle,  and  it  behooves  this  As- 
sociation, in  my  judgment,  to  be  extremely  careful  how  it  takes  hold  of 
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this  matter.  There  is  an  association  of  veterinarians  in  this  country, 
and  politicians  and  otbers  who  would  gladly  avail  themselves  of  any 
excitement  that  might  be  raised  by  scientific  investigations,  so  let  us 
be  extremely  careful  what  we  say  and  do  upon  this  matter. 

Mr.  Dabney.  With  regard  to  this  whole  matter,  we  are  simply  to  {ret 
at  the  facts,  and  the  question  I  raised  was  for  information  only.  It  will 
be  our  business  to  furnish  the  legislatures  with  facts  upon  which  to  leg- 
islate. I  want  to  say  one  more  thing  about  paying  for  stock.  Should 
we  not  shape  our  legislation  so  as  to  aid  the  hygiene  of  our  cows!  I 
think  if  we  go  on  paying  for  tuberculous  stock  it  will  not  promote  the 
hygiene  of  the  stock,  to  say  nothing  of  the  morals  of  the  community. 
Stock  will  be  kept  just  as  it  is  now.  On  the  other  hand,  if  a  man  loses 
the  value  of  his  stock  he  will  be  moved  to  take  better  care  of  it.  We 
know  that  in  tuberculosis  it  is  almost  wholly  a  matter  of  hygiene.  If 
we  encourage  hygiene  among  our  dairy  herds  we  shall  stamp  the  dis- 
ease  out  in  time.  I  might  suggest  here  that  people  will  import  tuber- 
culous stock  into  States  where  they  will  be  paid  for  it,  or  even,  as  tliey 
did  with  pleuropneumonia  in  certain  States,  infect  them. 

Mr.  VooEHEES.  In  reference  to  the  attitude  of  the  stations  toward 
the  tuberculosis  question,  in  aiding  or  directing  legislation,  I  would 
state  that  in  Few  Jersey  we  were  forced  into  it  by  an  unfortunate  acci- 
dent, perhaps,  but  inasmuch  as  we  are  in,  we  have  taken  it  up  with  the 
idea  of  guiding  legislation  with  reference  to  the  extent  of  the  disease 
and  the  reliability  of  the  tuberculin  test,  whether  animals  that  are  dis- 
eased in  a  slight  degree  are  liable  to  communicate  the  disease.  We 
have  but  a  small  appropriation,  and  we  have  laid  down  the  following 
plan,  which  is  now  being  carried  out:  We  have  employed  a  biologist 
and  a  veterinarian.  Every  animal  is  examined  by  both  the  veterinarian 
and  the  biologist  with  the  tuberculin  test.  Animals  that  are  mani- 
festly badly  diseased  are  destroyed.  Those  not  badly  diseased  are 
isolated  and  treated  further,  and  those  animals  which  we  have  killed 
in  herds  throughout  the  State  we  have  not  paid  for  because  we  have 
found  that  wherever  farmers  have  diseased  animals,  so  diseased  as  to 
show  it,  they  are  glad  enough  to  let  the  pay  go  provided  we  say  noth- 
ing about  it.  I  think  that  by  working  along  these  lines  we  shall  get 
as  much  valuable  information  as  if  we  make  a  spread  about  it.  In  the 
work  we  are  doing  we  have  divided  the  State  into  three  districts. 
One,  where  the  hygienic  conditions  are  manifestly  bad,  and  we  are  tak- 
ing the  statistics  of  animals  under  these  conditions.  Then,  animals 
that  are  high  bred  but  are  kept  under  conditions  of  food  and  manage- 
ment not  supposed  to  be  the  best.  The  third  and  last,  those  which  are 
under  as  good  conditions  as  possibly  could  be,  in  reference  to  food  and 
management  and  hygiene,  and  we  test  herds  in  that  section  and  get 
statistics.  In  every  case  when  an  animal  is  killed  we  keep  full  records  of 
temperature  and  the  veterinarian's  diagnosis  before  and  after  the  animal 
is  killed,  and  we  have  samples,  not  only  of  j^ortions  of  the  infected  ani- 
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mal,  but  samples  of  the  milk  subjected  to  bacteriological  tests,  so  tbat 
when  the  legislature  meets  this  year  we  shall  be  able  to  present  some 
facts  which  shall  guide  the  State  in  making  laws  for  the  coming  year. 
Some  very  curious  results  have  been  obtained,  especially  in  reference 
to  the  tuberculin  test.  They  may,  however,  not  be  verified.  It  seems 
to  me  that  the  station  should  take  just  this  attitude  at  the  present 
time;  we  should  recognize  the  fact  that  the  disease  is  one  which  should 
be  exterminated,  if  possible;  that  we  do  not  know  everything  in  refer- 
ence to  the  best  way  to  exterminate  it,  and  that  we  should  proceed  on 
lines  which  are  scientific  and  will  be  helpful. 

Mr.  Henby.  The  consumer  of  milk  is,  after  all,  the  person  most  inter- 
ested in  this  problem.  When  we  issue  these  startling  bulletins  we  are 
inflaming  the  people,  and  I  early  recognized  that  something  must  be 
done  in  the  line  of  giving  relief  while  we  were  fighting  disease.  We 
are  working  on  the  line  of  pasteurization  in  W^isconsin.  We  shall  give 
lectures  on  pasteurization,  and  have  one  instructor  this  winter  who 
teaches  it.  We  are  ready  to  send  out  young  men  to  factories  and 
places  where  milk  is  supplied.  I  want  to  say  to  you  who  are  working 
in  dairy  schools,  work  fast.  The  pasteurization  of  milk  is  simple,  but 
it  takes  a  trained  man  to  do  it.  We  are  supplying  pasteurized  cream 
to  our  citizens,  and  are  delivering  milk  to  families  whose  children  need 
it.  At  present  we  only  supply  milk  to  families  who  bring  a  physician's 
certificate,  charging  10  cents  per  quart.  Our  dairy  schools  ought  to 
take  hold  of  it  this  winter  and  give  courses  in  pasteurization.  The 
people  want  it.  Do  not  let  us  scare  the  people  and  then  give  them  no 
comfort.  Let  us  tell  them  that  when  milk  is  heated  to  a  certain  degree 
it  is  perfectly  safe  and  free  from  this  dread  disease.  It  is  not  scalded 
milk,  but  pasteurized  milk. 

Mr.  KoBERTS,  Do  you  consider  milk  that  has  been  pasteurized  safe 
milk  always?  Your  method  is  good  as  far  as  it  goes,  but  it  does  not 
go  far  enough.  Pasteurized  milk  is  no  more  fit  to  drink  than  tubercu- 
lous beef  that  has  been  cooked.  They  are  both  dangerous.  It  seems 
to  me  this  recommending  half  measures  is  not  what  this  Association 
wants  to  do.    The  only  way  to  get  sound  milk  is  from  a  sound  animal. 

Mr.  Hays.  How  long  do  you  propose  to  continue  the  sale  of  pasteur- 
ized milk! 

Mr.  Heney,  Being  a  station  measure,  we  shall  discontinue  it  at  any 
time  we  get  something  better. 

Mr.  Hays.  Do  dealers  enter  into  competition  with  you  in  the  sale  of 
pasteurized  milkf 

Mr.  Henuy.  We  are  urging  them  to  do  so. 

Mr.  Hays.  What  guaranty  have  you  that  the  process  will  be  prop- 
erly followed? 

Mr.  Heney.  We  have  none. 

Mr.  Alvoed.  I  want  to  say  a  word  from  the  standpoint  of  the  breeder 
or  dairyman,  whom  you  gentlemen  must  meet,  and  in  goodly  numbers, 
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if  yon  start  a  crusade  in  tliis  conntry  against  tuberculosis  based  solely 
upon  tbe  tuberculin  test.  For  seven  years  tbere  bave  been  very  few 
days  wben  I  have  not  been  so  unfortunate  as  to  bave  tuberculous  cows 
under  my  observation.  I  have  watched  them,  not  from  the  standpoint 
of  the  veterinarian  nor  of  the  bacteriologist,  and  not  much  from  the 
point  of  view  of  scientific  observation,  except  in  so  far  as  close  observa- 
tion of  any  kind,  with  common-sense  deductions  therefrom,  are  entitled 
to  come  under  that  head;  but  I  have  watched  them  as  an  interested 
party,  as  touching  my  pocket.  There  are  a  good  many  things  in  this 
matter  of  tuberculosis  that  the  breeder  and  dairyman  must  yet  be  con- 
vinced of  before  he  will  be  satisfied  to  be  raided  on  by  the  scientific 
men.  I  will  not  go  into  detail,  but  take  the  matter  of  heredity.  I 
have  been  reading,  observing,  and  studying  and  informing  myself,  as 
an  owner  of  stock  subject  to  this  disease,  as  to  all  the  facts  about  it 
I  am  not  convinced  yet,  by  the  evidence  presented,  that  good,  healthy 
animals,  free  from  the  disease,  that  will  stand  the  tuberculin  test,  if 
you  please,  can  not  be  bred  from  parents  one  or  both  of  which  have 
been  tuberculous.  I  believe  this  is  as  true  in  the  bovine  as  in  the 
human  race.  I  have  not  yet  been  satisfied  that  animals  treated  under 
the  best  hygienic  conditions  will  easily  communicate  the  disease  when 
they  are  not  themselves  in  an  advanced  stage  of  it.  I  have  not  yet  been 
convinced  that  the  milk  the  community  is  using  to-day  generally  is  any 
more  dangerous  than  that  which  generations  before  us  have  used.  I 
do  believe  that  there  are  places  in  the  country  where  there  are  greater 
percentages  of  unhealthy  milk.  I  am  not  yet  convinced  that  milk  from 
tubercnlous  animals,  that  give  no  other  evidence  of  their  being  infected 
than  the  tuberculin  test,  is  dangerous  to  man  or  beast,  be  the  animal 
young  or  old.  In  this  line  I  have  carefully  watched  the  use  of  milk, 
which  I  was  not  willing  to  have  come  into  my  house,  in  the  feeding  of 
pigs,  calves,  and  lambs,  all  of  which  have  been  slaughtered  and  exam- 
ined as  a  butcher  would  examine  them,  not  as  a  veterinarian  or  micros- 
copist  would.  I  want  to  say  as  a  breeder  that  if  there  is  any  such 
thing  as  defending  one's  rights  of  property  in  this  country,  you  have 
got  to  go  further  with  your  evidence  than  you  have  yet  to  take  my 
stock  and  slaughter  it,  when  the  animals  are  performing  all  the  func- 
tions we  demand  of  healthy  stock  and  show  to  the  closest  scrutiny  of 
superficial  observation  that  they  are  not  diseased  animals.  Suppose 
that  I  have  a  cow  that  is  a  good  feeder,  a  good  breeder,  a  fine  dairy 
animal,  or  in  any  other  particular  is  a  profitable  animal  in  my  estima- 
tion ;  I  say  that  that  cow  is  healthy  if  she  performs  all  these  functions, 
notwithstanding  the  fact  that  she  may  respond  to  the  tuberculin  test 
Animals  have  been  slaughtered  as  a  result  of  this  test  which  I  do  not 
believe  can  properly  be  called  diseased  animals.  I  believe,  with  the 
gentleman  from  Canada,  that  the  owner  of  stock  must  be  carefully  pro* 
tected. 
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Mr.  Mnrklaiid  spoke  of  a  suggestion  quoted  witli  favor  in  a  report  of 
tbe  Department  of  Agriculture  to  the  eiiect  that  where  the  tuberculin 
test  lias  been  used  with  marked  reaction,  but  where  there  is  no  other 
indication  of  disease,  the  animal  need  not  be  immediately  slaughtered 
but  kept  and  prepared  for  beef.  He  thought  this  a  suggestion  worth 
considering. 

On  motion  the  session  adjourned  at  10.07  p.  m. 

MoBNiNa  Session,  Thursday,  I^ovembeb  15,  1894. 

The  Association  was  called  to  order  by  Chairman  Morrow  at  9.30  a.  m. 

The  secretary  read  a  letter  from  the  National  Statistical  Association, 
inviting  the  members  of  the  Association  to  join  with  that  organization 
and  unite  in  their  national  work.  On  motion  of  Mr.  Armsby  the 
secretary  was  instructed  to  convey  the  thanks  of  the  Association  to 
the  National  Statistical  Association  and  invite  its  members  to  attend 
the  meetings  of  the  Association. 

The  secretary  read  the  following  telegram  which,  in  accordance  with 
the  instructions  of  the  Association,  he  had  sent  to  Gen.  S.  D.  Lee: 

President  S.  D.  Lee:   The  Association  of  Agricnltural  Colleges  and  Experiment 

Stations  in  session  sends  greetings  to  its  absent  president  and  sympathy  on  account 

of  the  cause  of  his  absence. 

M.  A.  ScovELL,  Sea^etary, 

Mr.  Alvord  presented  the  following  resolution  from  the  executive 
committee,  with  recommendation  that  it  be  adopted : 

Eetolvedj  That  the  executive  committee  be  authorized  to  call  upon  every  institu- 
tion eligible  to  membership  in  this  Association  for  a  contribution  of  $10  to  defray 
the  necessary  expenses  for  the  next  year,  the  same  to  be  payable  as  soon  as  practi- 
cable after  the  1st  of  January,  1895. 

Adopted. 

Besotted,  That  the  executive  committee  be  authorized  to  edit  and  procure  the  pub- 
lication of  the  proceedings  of  this  convention  in  cooperation  with  the  United  States 
Department  of  Af^riculture. 

Adopted. 

Mr.  Goodell  offered  the  following: 

Whereas  this  Association  has  heard  with  pleasure  the  address  of  the  Honorable 
Secretary  of  Agriculture,  aud  especially  his  suggestion  that  Congress  be  requested 
to  increase  the  appropriation  to  each  station  for  the  specific  purpose  of  testing  new 
varieties  of  seeds,  bulbs,  etc. ;  and  believing  that  this  will  conduce  to  that  system  of 
cooperation  which  has  long  been  desired,  and  to  the  realization  of  one  of  the  chief 
benefits  which  the  authors  of  the  Hatch  Act  expected  that  the  connection  of  the 
United  States  Department  of  Agriculture  with  the  stations  would  confer:  'ITierefore, 

Besolvedf  That  this  Association  request  the  Secretary  of  Agriculture,  by  corre- 
spondence or  otherwise,  to  determine  what  additional  approx>riation  will  be  needed 
to  accomplish  the  purpose  be  has  in  view,  and  to  include  it  in  his  estimate  for  the 
coming  session  of  Congress. 

On  motion  referred  to  the  executive  committee. 
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Mr.  Bucklmm,  from  the  committee  appointed  to  take  into  consider 
ation  tlie  personal  statement  made  by  the  chairman  of  the  executive 
committee,  reported  as  follows : 

Wliereaa  Prosideut  Henry  E.  Alvord  has  served  with  signal  ability  and  fidelity  as 
chairman  of  the  executive  committee  of  this  Association  of  American  Agricultonil 
Colleges  and  Experiment  Stations  since  the  organization  of  this  body;  and 

Whereas  this  Association  learns  with  much  regret  that  President  Alvoril  wiU  no 
longer  consent  to  serve  in  this  capacity,  for  which  he  is  so  eminently  fitted:  There- 
fore, be  it 

Btsohed,  That  this  Association,  in  general  session  assembled,  hereby  desires  to 
express  its  grateful  and  hearty  appreciation  of  the  valuable  services  rendered  to  this 
Association  by  President  Alvord,  and  directs  that  this  resolution  be  spread  upou  tlie 
miuntes  of  the  Association  and  published  In  its  proceedings. 

At  the  suggestion  of  the  chairman  this  resolution  was  unanimously 
adopted  by  a  rising  vote. 

Mr.  Holladay  moved  the  appointment  of  a  committee  to  draft  reso- 
lutions of  thanks  for  the  various  courtesies  which  the  Association  had 
received  in  Washington,  the  committee  to  report  at  the  general  session 
at  night,  November  15. 

Adopted. 

The  chair  subsequently  appointed  Messrs.  Holladay  and  Emigh  such 
committee. 

Mr.  Hays  addressed  the  convention  on  the  subject  of  a  card  index  to 
agricultural  literature  relating  to  field  crops  and  field  management, 
live  stock,  and  dairying.  He  and  some  voluntary  associates,  with  the 
help  of  students,  had  made  some  5,000  or  6,000  catalogue  cards,  arranged 
and  catalogued  under  the  system  or  key  furnished  by  the  OflSce  of 
Experiment  Stations,  with  additions  along  certain  lines.  He  thought 
one  or  two  thousand  dollars  would  bring  this  work  up  to  date,  cata- 
loguing such  works  as  the  Association  would  be  especially  interested  in. 

The  Chairman.  No  formal  recommendation  has  been  made;  you  have 
the  matter  before  you. 

Mr.  Alvord.  I  am  instructed  by  the  committee  on  order  of  business 
to  give  an  oi)portunity  at  this  time  for  delegates  to  make  motions  test- 
ing the  sense  of  this  meeting  as  to  time  and  place  of  the  next  annual 
convention. 

Mr.  Johnson.  I  call  up  the  resolution  I  have  already  offered  to 
select  Dcnter,  Colo.,  as  the  next  place  of  meeting,  and  suggest  August 
15  to  October  1  a«  the  most  suitable  time. 

Mr.  Clute  extended  a  cordial  invitation  to  the  convention  to  meet  in 
Florida,  suggesting  a  winter  meeting  as  the  most  interesting  and  agree- 
ble  for  Florida. 

Mr.  Johnson  desired  to  divide  his  motion,  the  first  half  to  relate  to 
the  place  of  meeting,  the  second  to  the  time. 

Mr.  Emigh  earnestly  seconded  Mr.  Johnson's  invitation  to  Denver, 
reminding  the  convention  that  it  was  invited  not  by  the  city  alone,  but 
by  the  whole  State. 
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Mr.  Roberts  extended  an  invitation  to  the  convention  to  meet  at 
Ithaca,  N.  Y.,  and  Mr.  Hays  repeated  his  invitation  to  Minneapolis. 

On  motion  the  roll  of  delegates  was  called,  each  delegate  stating  his 
preference  as  his  name  was  called.    The  vote  resulted : 

Denver,  36;  Florida,  11;  Ithaca,  3;  Columbus,  0.5;  California,  1. 

The  chair  declared  that  the  sentiment  of  the  convention  favored 
Denver,  Colo.,  as  the  next  place  of  meeting. 

The  time  of  holding  the  next  convention  was  then  discussed.  Mr. 
liaub  announced  that  the  National  Educational  Association  would 
probably  meet,  as  usual,  the  third  week  in  July,  at  Denver,  and  on 
motion  of  Mr.  Scott  it  was  declared,  by  a  vote  of  30  to  4,  that  the  sen- 
timent of  the  Association  was  to  hold  its  convention  the  week  preced- 
ing that  of  the  National  Educational  Association. 

The  Chairman.  The  executive  committee  will  take  note  of  this 
expression  of  opinion  in  favor  of  holding  the  meeting  one  week  before 
the  meeting  of  the  National  Educational  Association.  Are  any  of  the 
sections  now  ready  to  report  upon  their  officers! 

Mr.  Washburn,  for  the  Section  on  Mechanic  Arts,  reported  the  names 
of  Mr.  Patterson,  of  Kentucky,  for  president,  and  Mr.  Anderson,  of 
Kentucky,  for  secretary.      On  motion  these  nominations  wereconfirmed. 

Mr.  Voorhees,  for  the  Section  on  Agriculture  and  Chemistry,  reported 
the  names  of  E.  B.  Voorhees  for  president,  A.  E.  Blount,  vice  president, 
and  C.  C.  Georgeson,  of  Kansas,  secretary.  On  motion  these  nomina- 
tions were  confirmed. 

Mr.  Myers  offered  the  following  resolution,  which  was  referred  to  the 
executive  committee  and  immediately  referred  back  to  the  convention 
for  action : 

Whereas  close  relations  exist  between  the  agricultnral  colleges  and  experiment 
stations  of  the  United  States  and  those  of  the  Dominion  of  Canada:  Therefore  be  it 

Resolved,  That  this  convention  extends  a  most  cordial  invitation  to  all  of  the  agri- 
cultural coUe^es  and  experiment  stations  of  the  Dominion  of  Canada  and  its  several 
provinces  to  send  representatives  to  the  meetings  of  our  Association ;  and  we  hereby 
extend  to  the  same  the  full  privileges  of  the  Association  permissible  under  our  con- 
stitution. 

Adopted. 

Mr.  Mills  expressed  the  thanks  of  the  Dominion  experiment  stations. 

Mr.  Plumb  reported  the  following  nominations  for  officers  of  the  Sec- 
tion on  College  Work:  Mr.  Harris,  of  Maine,  president;  Mr.  Connell, 
of  Texas,  vice-president;  Mr.  Wing,  of  New  York,  secretary. 

On  motion  these  were  confirmed. 

Mr.  Harris,  of  the  committee  to  nominate  officers  of  the  Association, 
presented  the  following  report: 

Your  committee  appointed  to  nominate  oflScers  of  the  Association  for  the  ensuing 
year  have  the  honor  to  present  the  following  recommendations : 

For  President— Hibxxvy  E.  Alvord,  of  Oklalioma. 

For  rice-Presidenis—il)  A.  A.  Johnson,  of  Wyoming;  (2)  A.  Q.  Ilolladay,  of  North 
Carolina;  (3)  T.  B.  Comstook,  of  Arizona;  (4)  E.  B.  Craighead,  of  South  Carolina; 
(6)  0.  Clate,  of  Florida. 
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For  Seoretartf  and  Treasurer-^,  H.  Washburn,  of  Rhode  Island. 
For  Executive  Committee— H.  II.  Goodell,  of  Massachnsetts ;  H.  C.  White,  of  Georgia; 
M.  A.  Scovell,  of  Kentucky;  H.  P.  Armsby,  of  Pennsylvania,  and  the  ex  ofiBcio  mem- 
bers provided  for  by  the  constitution,  S.  D.  Lee,  of  Mississippi,  the  retiring  presi- 
dent; H.  E.  Alvord,  of  Oklahoma,  the  incoming  president;  and  J.  H.  AVashbura,  of 
Khode  Island,  the  incoming  secretary  and  treasurer. 
Respectfully  submitted. 

A.  W.  Harris, 
A.  A.  Johnson, 
W.  L.  Broun, 
W.  A.  Hknry, 
C.  W.  Garfield, 
C.  F.  Vanderford, 
A.  C.  True, 

Committee, 
Washington,  D.  C  ,  yovemher  14,  1804, 

On  motion  the  report  was  adopted  and  the  officers  named  declared 
duly  elected. 

Mr.  Test  presented,  for  the  Section  on  Entomology,  the  names  of  0. 
P.  Gillette,  of  Iowa,  for  chairman,  and  J.  M.  Aldrich,  of  Idaho,  for 
secretary,  which,  upon  motion,  were  confirmed. 

Mr.  Craighead  presented  the  following  resolution: 

Resolvedy  That  it  is  the  sense  of  this  Association  that  the  executive  committee 
continue  its  efforts  to  secure  an  appropriation  for  the  purpose  of  fni-nishing,  under 
proper  restrictions,  students  in  land-grant  colleges  with  uniforms  and  such  other 
equipment  as  may  be  necessary  for  their  more  complete  instruction  in  military 
science  and  tactics. 

On  motion  of  Mr.  Harris  this  was  referred  to  the  Section  on  College 
Work. 

Mr.  Silvester,  followed  later  by  Mr.  Miller,  extended  a  cordial  invi- 
tation to  the  delegates  to  visit  the  Maryland  station  and  college,  at 
College  Park,  Md.,  8  miles  from  Washington. 

Mr.  Alvord  announced  that  General  Breckinridge,  having  heca 
ordered  away  from  Washington,  would  not  be  able  to  address  the  oou- 
vent  ion. 

Mr.  Wing  moved  that  a  committee  of  three  be  appointed  to  examine 
into  the  proposition  offered  by  Mr.  Hays  in  regard  to  indexing  agricul- 
tural literature,  and  to  secure,  if  possible,  the  cooperation  of  the  Depart- 
ment of  Agriculture,  Mr.  Hays  to  be  chairman  of  the  committee,  which 
was  to  report  at  the  next  meeting. 

Adopted. 

The  chair  appointed  Messrs.  Hays,  Wing,  and  Plumb  such  committee. 

Mr.  Harris.  By  an  error  the  committee  on  nominations  overlooked 
the  office  of  bibliographer.  The  committee  recommends  that  the  pres- 
ent incumbent,  Mr.  S.  W.  Johnson,  of  Connecticut,  be  reelected. 

Adopted. 

Mr.  Scott  offered  the  following  resolution,  which  was  seconded  and 
referred  to  the  executive  committee: 

Whereas  this  Association,  sensible  of  the  valne  of  the  present  and  possible  func- 
tions of  the  Office  of  Experiment  Stations  in  bringing  the  yarions  stations  into  < 
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relations  with  the  Govornraeut  of  the  United  States,  and  in  serving  as  general 
clearing  house  for  investigators  and  those  seeking  the  results  of  their  investigations: 
Therefore  be  it 

Besolved,  That  the  executive  committee  be  instructed  to  commnnicate  to  the 
honorable  Secretary  of  Agriculture  the  judgment  of  this  Association  that  a  similar 
channel  of  comraunicatiou  between  the  agricultural  colleges  and  the  Government  is 
desirable,  and  to  assure  him  of  the  readiness  of  the  executive  committee  to  cooper- 
ate, should  it  be  desired,  in  perfecting  a  plan  which  may  serve  this  purpose,  either 
through  the  enlargement  of  the  scope  of  the  work  of  the  Office  of  Experiment  Sta- 
tjions  or  by  such  other  means  as  may  be  judged  wise. 

Dr.  Charles  W.  Dabney,  jr.,  Assistant  Secretary  of  Agriculture,  was 
iutroduced  and  spoke  as  follows: 

Thb  Scientific  Work  op  the  Department  of  Agriculture. 

Mr.  President  and  Gentlemen  of  the  Association  :  I  thank  you  very  much  for 
your  kind  invitation  to  meet  you  at  this  time,  although  I  understand  thoroughly 
that  this  invitation  is  more  to  the  Department  of  Agriculture  than  to  myself.  It 
was  my  honor  to  receive  from  the  honorable  Secretary  of  Agriculture,  on  the  first 
day  I  entered  upon  my  duties  at  the  Department,  a  commission  to  take  general 
direction  of  some  of  the  more  purely  scientific  divisions  of  that  Department;  so  I 
am  permitted  at  this  time  to  speak  to  you  about  that  part  of  our  work.  Since  you 
are  the  appointed  representatives  of  agricultural  science  in  America,  it  is  very 
appropriate,  I  hope,  for  me  to  tell  you  something  about  the  scientific  work  the 
Department  of  Agriculture  is  doing. 

I  address  this  morning  the  representatives  of  the  agricultural  colleges  and  experi- 
ment stations  organized  under  a  system  of  Federal  laws  for  the  investigation  of 
science  as  applied  to  agriculture,  and  I  feel,  therefore,  that  the  best  way  I  can  use 
the  few  moments  allotted  me  is  in  telling  you  about  some  of  the  new  tbings  now 
being  done  for  the  advancement  of  the  sciences  to  which  you  are  devoted.  You  are 
all,  I  am  happy  to  believe,  already  pretty  familiar  with  the  ordinary  work  of  the 
Department  of  Agriculture.  I  shall  not,  therefore,  talk  about  the  old  lines  on  which 
we  have  published  bulletins  and  reports,  but  will  confine  myself  to  oertain  new  sub- 
jects, chiefly  for  the  purpose  of  exciting  your  interest  and  inviting  your  cooperation 
in  working  them  out. 

In  pursuance  of  the  resolution  passed  by  you  at  the  convention  in  Chicago,  recom- 
mending that  the  Secretary  of  Agriculture  be  authorized  by  law  to  exercise  super- 
vision over  the  expenses  of  the  stations.  Congress  has  incorporated  in  the  agricultural 
appropriation  bill  for  1895  the  following  words : 

"And  the  Secretary  of  Agriculture  shall  prescribe  the  form  of  the  annual  finaucial 
statement  required  by  section  three  of  the  said  act  of  March  second,  eighteen  hun- 
dred and  eighty-seven ;  shall  ascertain  whether  the  expenditures  under  the  appro- 
priation hereby  made  are  in  accordance  with  the  provisions  of  the  said  act,  aud 
shaU  make  report  thereon  to  Congress." 

This  is  the  only  change  in  the  laws  regulating  our  relations.  Since  it  was  made 
at  your  request  and  with  the  approval  of  the  Secretary  we  have  reason  to  hope  for 
perfect  harmony  in  carrying  it  out. 

In' order  that  the  stations  might  have  the  fullest  opportunity  to  order  their  expend- 
itures in  accordance  with  the  plan  of  the  Department,  schedules  for  these  financial 
reports^  to  be  made  first  at  the  end  of  the  present  fiscal  year,  were  prepared  and  sent 
to  yon  soon  after  the  appropriation  bill  passed.  This  law,  in  connection  with  pre- 
vious legislation,  gives  the  Secretary  of  Agriculture  authority  to  investigate  and 
report  uxK>n  the  expenditures  of  the  stations  and  to  visit  them  for  the  purpose  of 
securing  detailed  information  in  order  to  make  his  report  to  Congress.  This  exami- 
nation and  visitation,  which  you  have  said  you  will  most  "heartily  welcome,"  wiU 
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be  flnro  to  incrraso  tlie  efHcioncy  of  both  tlio  stations  and  the  office  of  the  stations 
in  the  Department.  I  think,  therefore,  that  we  are  to  be  congratn]ate<l  upon  tbiA 
change,  which  brings  us  into  still  closer  union,  and  that  we  may  look  forward  to 
mutually  profitable  relations  and  more  cooperative  work  in  the  futnre. 

But  I  promised  you  to  say  a  few  words  about  some  of  the  new  lines  of  work  which 
the  Department  has  taken  up.  One  of  the  Western  newspapers  made  a  remarkable 
announcement  last  March,  to  the  efiect  that  the  Department  of  Agriculture  had  jnst 
'^  elected  a  professor  of  astrology.''  We  have  long  known  that  the  moon  wa8  8ni>- 
posed  to  have  a  great  influence  on  some  departments  of  agriculture,  but  we  had 
never  heard  it  suggested  before  that  the  stars  had  anything  to  do  with  crops.  It 
did  not  take  us  long,  however,  to  find  out  that  the  usually  infallible  editor  referred 
to  our  new  officer,  the  "  agrostologiat "— a  title  that  the  country  newspapers  Lave 
been  struggling  with  ever  since. 

The  Department  of  Agriculture  has  always  recognized  the  importance  of  theiuves- 
tigntion  of  our  forage  resources,  and  through  its  Division  of  Botany  it  has  made 
many  valuable  contributions  to  our  knowledge  of  them.  In  view  of  the  growiDg 
importance  of  grasses  and  forage  plants  at  the  present  time,  when  the  metho<l8  and 
objects  of  farming  in  many  sections  of  our  country  are  undergoing  a  radical  change, 
ihe  honorable  Secretary  of  Agriculture  recently  decided  that  this  subject  required 
more  attention  than  the  Department  was  able  to  give  it  with  the  present  force  of 
the  Division  of  Botany.  He  therefore  employed  a  special  agent  to  prosecute  invest 
tigations  upon  grasses  and  forage  plants. 

No  country  in  the  world  possesses  such  vast  forage  resoarccs  as  ours,  and  in  none 
are  the  plants  which  compose  that  forage  more  various.  Our  botanist  informs  ns 
that  there  are  over  3,500  different  kinds  of  grasses  in  the  world,  of  which  over  700 are 
known  to  grow  within  our  territory.  There  are,  besides,  many  useful  forage  plaut<j— 
not  grasses — such  as  the  clovers  and  alfalfa.  The  annual  hay  crop  of  the  eoaniry 
has  an  estimated  value  of  $600,000,000  and  more  than  14,000,000  head  of  cattle  are 
supported  upon  our  grazing  lands.  The  maintenance  and  improvement  of  these 
resources  is  a  matter  of  importance  to  every  citizen  of  the  United  States,  and  of 
direct  and  vital  interest  to  every  American  family.  Upon  it  depend  the  vast  meat 
and  dairy  interests,  and  to  a  great  extent  the  more  important  methods  of  maintain- 
ing the  fertility  of  our  agricultural  lands. 

In  our  great  territory,  including  lauds  of  many  different  elevations  and  climates, 
much  exploratory  work  yet  remains  to  be  done  upon  our  native  grasses,  and  by  con- 
tinued examinations  it  can  not  be  doubted  that  useful  species  new  to  agriculture  will 
from  time  to  time  be  found.  In  the  arid  regions  of  the  West  and  Southwest  are 
nutritious  grasses  and  other  native  forage  plants  whose  introduction  into  culture,  if 
carefully  undertaken,  could  not  fail  to  greatly  benefit  these  sections.  The  importa- 
tion of  the  native  or  improved  forage  plants  of  other  countries  has  in  some  cases 
resulted  in  much  benefit  to  our  agriculture,  and  doubtless  many  other  plants  can  he 
found  and  t<?.sted  with  regard  to  their  adaptability  to  our  climate  and  soils.  The 
study  of  grasses  for  special  purposes,  as  for  example,  for  binding  the  drifting  sands 
along  our  ocean  and  lake  shores ;  for  holding  the  embankments  of  our  great  rivers, 
which  frequently  overflow  and  sweep  away  farms,  while  they  cover  others  with 
destructive  debris,  materially  broadens  the  interest  in  grasses  and  makes  this  work 
of  practical  importance  to  many  other  classes  of  citizens. 

Considerations  like  these  have  induced  the  Secretary  of  Agriculture  to  recommend 
to  Congress  the  establishment  of  a  separate  Division  of  Agrostology  for  inves'jg«t- 
ing  grasses  and  forage  plants,  with  special  reference  to  their  use  in  those  sections  of 
our  country  where  they  are  at  present  little  known.  The  establishment  of  snch  a 
division  would  demonstrate*  to  the  citizms  of  this  and  other  countries  that  onr 
National  Government  fully  recognizes  the  primary  importance  of  the  grasses  in  the 
rural  economy  of  the  nation.  It  will  be  the  function  of  the  new  division  to  instruct 
our  people  iu  the  habits  and  uses  of  these  plants;  to  examine  their  natural  history 
and  adaptability  to  our  difl'erent  soils  and  conditions  j  to  import,  test,  and  introdnw 
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foreign  kinds  into  cnltivation;  to  identify  the  plants  sent  in  by  correspondents;  and 
to  prepare  oirculars,  bnlletius,  and  manuals  for  distribution.  I  am  pleased  to  be 
able  to  tell  you  that  we  liave  reason  to  believe  that  Congress  will  give  us  the 
authority  and  the  means  with  which  to  carry  on  this  work. 

The  Division  of  Botany,  which  has  been  so  prolific  in  giving  birth  to  new  divi- 
sions— the  Division  of  Forestry  and  the  Division  of  Vegetable  Pathology,  as  well  as 
Agrostology,  are  its  children — has  recently  developed  several  other  new  lines  of 
work.  Jt  has,  for  example,  devoted  a  great  deal  of  attention  recently  to  a  more  sys- 
tematic study  of  weeds.  Among  others,  that  czar  of  weeds,  the  Russian  thistle, 
which  some  of  our  Congressmen  think  to  be  worth  its  million,  has  received  much 
careful  attention.  The  Department  has  done  all  that  it  could  do  in  investigating 
the  natural  history  and  metho<ls  of  distribution  of  this  weed,  and  in  publishing  cir- 
culars and  bulletins  relative  thereto.  There  are  other  weeds  which  are  almost  if 
not  quite  as  dangerous  as  this,  and  they  will  all  be  studied  as  rapidly  as  the  means 
available  will  permit. 

A  special  expert  hsu  been  engaged  and  a  laboratory  fitted  up  for  the  systematic 
study  of  seeds  with  reference  to  their  purity,  germinating  power,  etc.  This"  is  an 
important  matter,  especially  in  connection  with  our  studies  of  grasses,  forage  plants, 
and  weeds,  since  our  grass  seed  and  seed  grain  are  always  liable  to  be  contaminated 
with  the  seed  of  weeds.  It  is  our  desire  to  establish  standards  of  purity  and  of  ger- 
minating power  for  all  the  chief  American  seeds,  and  in  this  way  promote  the  trade 
in  these  seeds  and  especially  the  demand  for  them  abroad.  Our  exports  of  clover 
seed  are  already  very  considerable,  and  many  seeds  of  commerce  demand  the  over- 
sight of  this  Department. 

I  speak  this  morning  to  piany  agricultural  chemists,  so  that  I  need  not  take  time 
to  explain  the  disappointments  that  we  have  all  felt  with  regard  to  the  results  of 
the  chemical  analyses  of  soils.  We  must  acknowledge  now  that  we  can  not  tell  the 
practical  farmer  all  that  he  wants  to  know  by  a  single  analysis  of  his  soil;  that  it 
often  requires  many  analyses  to  learn,  even  approximately,  the  chemical  nature  of 
the  soil  of  a  given  section  and  that,  even  when  we  have  made  these,  we  are  unable  to 
explain  why  one  soil  is  productive  while  another  fails  entirely.  Wo  all  know  cases 
where  soils  having  almost  identically  the  same  chemical  composition  yet  differ 
greatly  in  the  uses  to  which  they  can  be  put.  In  short,  the  chemical  analysis  of  the 
soil  does  not  tell  us  the  whole  story.  A  great  deal  more  is  to  be  learned  about  it 
before  we  can  tell  the  farmer  how  to  make  it  productive  or  why  he  should  put  one 
particular  crop  upon  it  and  not  another.  Our  Department  has  decided,  therefore,  to 
attack  this  old  problem  from  two  different  sides;  first,  from  the  physical  side,  by 
studying  its  relation  to  heat,  moisture,  etc. ;  and  second,  from  the  biological  side, 
by  studying  its  nitrifying  organisms,  etc.  This  we  hope  to  do  without  neglecting 
the  old  lines  of  chemical  investigation. 

A  new  division  has  been  created  in  the  Department  to  be  known  as  the  "  Division 
of  Agricultural  Soils,"  whose  duty  it  will  be  to  study  the  rainfall  and  temperature 
after  they  have  entered  the  soil  and  to  keep  a  continuous  record  of  them  in  the  most 
important  types  of  soil  in  our  country.  Our  Weather  Bureau  keeps  a  record  of  the 
temperature  and  of  the  moisture  in  the  air  and  of  the  rainfall  until  it  reaches  the 
surface  of  the  soil.  It  is  proposed  in  this  new  division  to  continue  the  study  of  the 
rainfall  after  it  enters  the  soil.  The  actual  conditions  of  air,  moisture,  and  temper- 
ature which  soils  are  able  to  maintain  largely  determine  what  classes  of  plants  are 
adapted  to  them.  These  things  depend  in  turn  upon  the  texture  of  the  soil.  Even 
with  the  same  rainfall  and  exposure  to  heat  it  is  well  known  that  dift'erent  soils 
maintain  very  different  conditions.  This  difference  in  the  meteorological  conditions 
under  the  surface  has  an  important  bearing  upon  the  adaptability  of  soils  to  crops, 
because  of  Iho  influence  on  their  development,  j  ield,  texture,  quality,  vitality,  and 
time  of  ripening. 

Soils  adapted  to  early  truck  and  small  fruits,  for  example,  are  sandy,  open,  and 
yraxDij  allowing  the  rain  to  pass  through  them  very  readily  and  maintaining  oply  i» 
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small  amount  of  moistnre.  This  dry  condition  gives  them  their  peculiar  yalne  for 
forcing  vegetation  to  an  early  maturity.  The  tobacco  soils  of  Pennsylvania  owe 
their  peculiar  value  to  their  close  texture  and  to  the  fact  that  they  maintain  an 
abundance  of  moisture  for  the  crop.  This  produces  a  large,  heavy  type  of  wrapper 
which  competes  with  the  Cuban  tobacco  The  tobacco  of  the  Connecticut  Valley, 
on  file  other  hand,  is  grown  on  a  very  light  textured,  sandy  loam,  and  the  soil  being 
much  drier  the  crop  is  much  lighter  in  color  and  finer  in  texture.  It  competes  with 
the  Sumatra  wrapper. 

The  work  of  this  new  division  is  to  be  confined  to  the  study,  principally,  of  the 
texture  of  the  soils  adapted  to  these  different  interests.  It  will  be  one  of  the  pur- 
poses of  this  division  to  develop  the  methods  of  these  investigations  and  to  encour- 
age an  extensive  study  of  the  soils  of  the  couutry  by  State  stations  and  collies. 
There  is  a  pioneer  work  to  be  done  here  which  you  can  scarcely  be  expected  to  do. 
This  work  is  based  upon  geological  formations  which  may  cover  a  number  of  States 
and  may  be  found  in  widely  separated  parts  of  the  country.  Samples  from  the 
same  formation  or  the  same  class  of  agricultural  soils  must  be  collected  from  all 
over  the  country  and  carefully  examined  and  compared.  In  many  cases  it  will 
doubtless  be  necessary  to  get  samples  of  soils  from  foreign  countries  for  the  porpoee 
of  comparing  them  with  our  own. 

Congress  has  also  been  asked  to  provide,  in  connection  with  our  Chemical  Diri- 
sion,  for  the  investigation  of  the  chemical  characteristics  of  the  various  typical 
soils  of  the  United  States,  especially  in  relation  to  the  nature  of  the  nitrifying 
organisms  contained  therein  and  the  best  condition  for  the  growth  of  the  same. 
This  work  has  already  been  begun  and  promises  to  be  most  interesting. 

I  am  in  danger,  however,  of  using  too  much  of  your  time,  and  must  hasten  to  a 
conclusion.  You  will  be  interested  to  know  that  the  Department  of  Agricolture, 
which  is,  in  part,  a  great  experiment  station  itself,  is  pushing  its  scientific  work 
ahead  of  everything  else.  We  have  made  a  little  table  showing  the  actual  expendi- 
tures of  the  Department  during  the  years  1892,  1893,  and  1894  for  all  of  its  different 
purposes,  and  have  classified  these  expenditures  so  as  to  throw  all  money  used  in 
the  strictly  scientific  work  in  one  column  and  all  that  expended  for  administratirc 
purposes,  for  publishing  and  distributing  documents,  for  distributing  seeds,  for 
purely  business  or  strictly  educational  work,  in  another  column.  I  will  not  burden 
your  proceedings  with  this  table,  but  merely  give  you  the  results. 

The  Department  of  Agriculture  expended  for  the  fiscal  year  1892  $2,271,312.72,  and 
46.2  per  cent  of  that  sum  was  expended  in  scientific  research.  For  the  fiscal  year 
1893  the  expenditures  were  $2,354,809.56,  and  out  of  it  45.6  per  cent  was  expended  in 
the  application  of  science  to  agriculture.  For  the  year  ending  June  30, 1894,  out  of 
a  total  expenditure  of  $1,990,530.70,  the  Department  applied  51.8  to  scientific  work 
and  investigation.  While  economy  has  been  practiced  in  the  administration  of  the 
Department,  this  economy  has  not  impaired  its  scientific  work.  Comparing  the 
expenditures  for  the  fiscal  years  1893  and  1894,  respectively,  I  note  that  the  total 
expenditures  for  1894  are,  roughly,  $364,000  less  than  the  total  for  1893;  but  the  per 
cent  of  the  total  amount  paid  out  for  scientific  work,  as  distinguished  from  the 
administrative  and  general  business,  is  5.6  per  cent  more,  in  proportion  to  the  total 
expenditures  during  the  year  1894,  than  it  was  in  1892,  and  6.2  per  cent  more  than 
it  was  in  1893.  It  was  during  this  same  time  that  we  commenced  the  new  work  in 
agricultural  soils,  agrostology,  and  seed  investigations,  and  still  further  developed 
that  in  weeds  and  many  other  older  scientific  lines. 

We  feel  that  this  report  of  our  stewardship  is  due  you  as  scientific  men,  and  it  \» 
not  made  in  a  spirit  of  boasting.  It  is  simply  the  natural  and  proper  development 
of  a  Department  that  is,  above  everything  else,  a  great  agency  of  science.  The 
Department  of  Agriculture  is  an  agency  for  the  promotion  of  economic  production 
in  our  country,  and,  as  such,  it  must  use  scientific  methods  and  means. 

While  speaking  of  the  progress  of  this  Department,  it  is  gratifying  to  learn  from 
the  reports  of  the  colleges  and  stations,  aad  from  the  discuseione  lu  this  wccting, 
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that  these  nnmerons  institiitions  are  also  advancing  bravely  and  doing  more  each 
year  for  the  promotion  of  science  and  for  the  education  of  our  people  for  an  enlight- 
ened citizenship.  What  a  grand  national  organization  for  the  advancement  of 
agricaltural  science  and  education  is  this  of  ours!  The  system  of  agricultural  col- 
leges and  stations  in  all  of  our  States  and  Territories  and  our  national  Department 
of  Agriculture  forms  an  organization  for  the  advancement  of  science  applied  to  agri- 
culture without  an  equal  in  the  world.  We  may  not  yet  be  doing  as  thoroughly 
systematic  work  as  corresponding  institutions  in  Germany  or  other  countries^  but 
we  believe  our  organization  is  more  complete,  and  that  in  due  time  we  will  produce 
the  work.  Let  us,  therefore,  tnke  courage  to  go  forward  and  do  our  work  in  the 
stations,  in  the  colleges,  and  in  the  Department  more  faithfully  and  more  accurately 
than  ever  before.  The  American  people  have  intrusted  great  interests  to  us,  and 
have  provided  us  with  liberal  means.  Let  us  be  sure  that  we  do  not  disappoint  them, 
but  strive  bravely  to  give  them  a  magnificent  return  for  their  generous  confidence 
and  their  handsome  endowment. 

Mr.  Atheeton.  I  wish  to  offer  a  rosolution  which  was  suggested 
by  the  resolution  offered  by  Mr.  Scott  and  the  remark  made  by  Mr. 
Dabney.  I  am  sorry  he  has  gone,  because  I  want  to  say  in  his  pres- 
ence that  while  I  highly  appreciate  the  benefit  that  comes  from  the 
cooperation  between  the  Department  and  the  experiment  stations,  yet 
I  believe  the  resolution  offered  by  Mr.  Scott  is  fundamentally  a  mis- 
take. T  shall  not  discuss  it  at  this  time,  because  the  question  must 
come  before  the  convention  on  the  report  of  the  exe<;utive  committee, 
but  I  offer  the  following  resolution  to  be  referred  to  the  executive  com- 
mittee to  be  considered  with  the  other: 

Whereas  the  act  of  Congress  approved  August  30,  1890,  providing  for  the  further 
endowment  and  support  of  the  colleges  established  under  the  provisions  of  the  act 
of  July  2,  1862,  expressly  committed  the  administration  of  that  act  to  the  Secretary 
of  the  Interior;  and 

Whereas  the  Secretary  of  the  Interior,  in  carrying  out  that  provision,  has  intrusted 
the  details  of  administration  to  the  Commissioner  of  Education:  Therefore  be  it 

Kesolred,  That  it  is  the  conviction  of  this  Association  that  the  educational  work 
of  the  institutions  represented  by  it  would  be  greatly  promoted  by  the  establish- 
ment iu  the  Bureau  of  Education  of  a  division  or  office  similar  in  function  to  the 
Office  of  Experiment  Stations  in  the  Department  of  Agriculture;  and 

Uesolvedf  That  the  executive  conmiittee  be  instructed  to  express  their  judgment  to 
the  Secretary  of  the  Interior,  and  to  oiler  all  necessary  cooperation  to  secure  the 
end  in  view. 

Mr.  Alvobd.  There  are  now  two  resohitions  taking  different  grounds 
in  the  hands  of  the  executive  committee.  It  is  apparent  that  there  is 
no  time  now  for  the  consideration  of  this  important  subject,  but  the 
Section  on  College  Work  has  all  the  afternoon  for  its  deliberation.  I 
move  that  the  two  resolutions  be  referred  to  the  Section  on  College 
Work  for  its  consideration. 

Ordered. 

The  convention  adjourned  at  11.40  a.  m.,  to  meet  again  at  7.30  p.  m. 

Evening  Session,  Thursday,  Kovembeb  15,  1894. 

The  Association  was  called  to  order  by  Chairman  Morrow  at  7.45  p.  m. 

The  chair  announced  as  the  committee  on  admission  and  courses  of 

study  and  on  correspondence  with  educational  bodies  the  following; 
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Messrs.  Atherton  of  Pennsylvania,  Harris  of  Maine,  Hunt  of  Ohio, 
McBryde  of  Virginia,  Murklaudof  New  Hampshire. 

Mr.  Alvoed.  The  committee  on  resolutions  has  instructed  mc  to 
report  back,  in  a  modified  form,  the  resolution  offered  by  Mr.  Hays  on 
tuberculosis,  as  follows: 

Beaolved,  That  the  Association  recognizes  the  importance  of  con troUing  and  pre- 
venting bovine  tuberculosis  and  tbat  it  is  the  sense  of  this  body  that  the  officers  of 
the  various  stations  should  use  all  legitimate  means  to  increase  and  perfect  provisions 
for  further  study  and  experiment  in  connection  with  this  subject. 

Adopted. 

Mr.  Alvoed.  The  committee  also  reports  back,  in  a  modified  form, 
the  resolution  offered  by  Mr.  Goodell  regarding  seed  distribution,  as 
follows : 

liesolvedy  That  this  Association  will  approve  and  cordially  cooperate  in  any  plan 
which  may  be  recommended  by  the  Secretary  of  Agriculture  and  legalized  by  the 
Congress  for  improved  methods  of  testing  and  introducing  in  the  several  States  new, 
rare,  and  valuable  seeds  and  jdants. 

Adopted. 

Mr.  Tracy.  The  Section  on  Botany  and  Horticulture  reports  the  fol- 
lowing nominations:  Chairman,  Mr.  Tracy,  of  Mississipj)!;  vice  chair- 
man, Mr.  Crandall,  of  Colorado;  secretary,  Mr.  Lazenby,  of  Ohio. 

The  nominations  were  confirmed. 

Mr;  Gorton.  Two  resolutions  (by  Mr.  Scott  and  Mr.  Atherton), 
referred  to  the  Section  on  College  Work,  are  reported  ui)on  as  follows: 

Kesolved,  That  this  section  deems  it  inadvisable  at  the  present  time  for  the  Asso- 
ciation to  take  action  on  the  subject  of  the  two  resolutions  submitted  to  the  Associa- 
tion, respectively  by  Mr.  Scott,  of  Now  Jersey,  and  Mr.  Atherton,  of  Pennsylvania. 

Adopted. 

Mr.  Gorton.  The  section  also  submits  the  following: 

Hesolvcdf  That  it  is  the  sense  of  this  Association  1  hat  the  executive  committee  con- 
tinue their  efforts  to  secure  an  appropriation  for  the  purpose  of  furnishing,  under 
proper  res tiict ions,  students  in  land-grant  colle;;es  with  uniforms  and  such  other 
etiuipment  as  may  be  necessary  for  more  complete  instruction  in  military  science  and 

tactics. 

Adopted. 

Mr.  Gorton.  The  section  further  submits  the  following: 

Resolvedf  That  the  Section  on  College  Work  recommends  to  the  general  session  thit 
a  committee  of  five  be  appointed  to  confer  with  the  War  Department  relative  to  tie 
military  work  in  laud-grant  colleges. 

Adopted. 

Mr.  Gorton.  The  section  further  submits: 

Besolredf  That  the  executive  committee  be  instructed  to  secure  legislation  which 
shall  require  one  officer  of  the  Army  to  be  detailed  to  each  college  receiving  thebeu«- 
tits  of  either  of  the  so-called  MorrUl  acts,  which  shall  require  it. 
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Mr.  Emigh.  TLe  committee  appointed  to  draft  resolutions  of  thanks 
for  courtesies  extended  reports  the  following: 

R^olved,  That  this  couTention  returns  its  cordial  thanks  to  the  Cosmos  Club  for 
the  comfortable  quarters  furnished  for  the  meeting;  to  the  officers  of  the  Depart- 
ment of  Agrlcnltnre,  to  the  Office  of  Experiment  Stations,  and  to  the  press  of  Wash- 
inototi  for  the  courtesy  and  kindness  received  at  their  hands. 

Adopted. 

The  secretary  stated  that  he  had  just  received  from  Idaho  a  letter  con- 
taining proper  remittances  for  both  college  and  station,  which  thereby 
joined  the  Association. 

The  chair  announced  the  following  as  the  committee  on  military  affairs 
to  confer  with  the  War  Department :  Messrs.  Alvord,  Holladay,  Goodell, 
Fratt,  and  Silvester. 

Mr.  Goodell  then  read  the  following  paper: 

What  is  tue  Mission  op  the  BuLLKTrNf 

This  is  perhaps  the  most  important  question  proposed  for  discussion  in  this  con- 
vention, for  it  opens  up  the  whole  question  of  how  best  to  bring  before  the  public 
such  results  as  have  been  secured  by  careful  investigation.  The  work  of  college 
and  station  is  not  that  of  a  close  corporation,  kept  to  itself  and  for  itself  alone.  Far 
from  it.  The  organic  law  of  both  demands  the  utmost  publicity.  The  act  of  1862 
donating  public  lands  to  the  States  which  should  provide  colleges  for  the  benefit  of 
agriculture  and  the  mechanic  arts  expressly  declares  that ''  an  annual  report  shall 
be  made  regarding  the  progress  of  each  college,  recording  any  improvements  and 
experiments  made,  with  the  cost  and  results,  and  such  other  matters,  including  State 
indnstrial  and  economical  statistics  as  may  be  supposed  useful."  The  act  of  1887 
establishing  agricultural  experiment  stations  in  connection  with  the  colleges  reaf- 
firms this  declaration  and  requires  **that  bulletins  or  reports  of  progress  should  bo 
pnblished  at  least  once  in  three  months,  a  copy  of  which  shall  be  sent  to  each  news- 
paper •  *  *  and  to  such  individuals  actually  engaged  in  farming  as  may  request 
tLe  same,  and  as  far  as  the  means  of  the  station  will  permit.''  What  the  catalogue 
or  report  is  to  the  college,  the  buUetin  and  annual  report  is  to  the  experiment  sta- 
tions. They  are  the  official  organs  established  by  law  for  disseminating  information. 
The  organ  being  provided,  thero  remains  then  to  be  considered  only  the  kind  of 
information  required.  This  may  be  of  a  triple  nature.  Distinctly  technical  and 
addressed  only  to  a  scientitic  public;  entirely  popular  and  directed  to  the  average 
reader;  or  a  union  of  the  two  addressed  to  both  classes.  Which  shall  the  bulletin 
be  t  Shall  it  be  the  technical,  or  popular,  or  techno-popnlarf  To  aid  in  arriving  at 
a  decision,  I  resolved  to  invoke  the  assistance  of  the  farmers  themselves,  and  accord- 
ingly wrote  to  three  representative  men  in  the  State  asking  for  their  views.  The  one 
had  been  lecturer,  teacher,  and  farmer  for  over  forty  years ;  the  second  a  thorough, 
practical  farmer,  one  of  the  kind  of  which  the  bone  and  sinew  of  New  England  is 
composed;  and  the  third  a  graduate  of  the  college,  engaged  in  agricultural  work. 
The  replies  were  straight  to  the  point  and  unique.  I  offer  them  for  your  considera- 
tion.   The  teacher  and  farmer  first  speaks : 

"What  is  the  mission  of  the  bulletin  of  the  experiment  station!  It  is  to  convey 
to  practical  farmers  facts*  which  have  been  determined  by  scientific  investigation 
and  which  may  be  guides  to  the  best  results  in  every  department  of  farm  operations. 
Second.  It  is  to  convey  to  practical  farmers  the  methods  by  which  facts  are  found 
or  proved,  and  thus  gradually  to  educate  them  to  become  acute  observers  of  cause 
and  effect,  and  to  make  their  ^actice  an  intelligent  one,  and  not  a  mere  blind  fol- 
lowing of  rules  for  which  they  know  neither  reason  nor  law.    This  touches  the 
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technical,  and  tbere  is  no  reason  why  it  nhonld  be  obscnre  or  incomprehensible  to 
any  common  mind,  and  an  Agassiz  wonld  make  it  bo  plain  that  a  'fool  need  not  err 
therein.'" 

The  farmer  next  takes  np  the  discussion : 

"To  answer  your  question,  one  may  write  out  a  lengthy  essay  or  small  volume,  or 
answer  it  in  a  few  brief  lines.  The  latter,  I  have  no  doubt,  you  prefer,  and  it  is  tbe 
only  one  I  have  the  time  or  ability  to  use,  for  I  must  jot  down  my  ideas  as  ihej 
happen  to  '  turn  np.'  First.  To  publish  snch  information  as  may  have  been  obtained 
at  the  station  which  may  be  of  value  to  the  public.  Secoud.  It  may  be  its  mission 
to  obtain  information  beyond  the  technical  limits  of  the  station.  Under  my  second 
clause  of  the  first  proposition,  much  may  be  said.  I  should  make  it  very  literal, 
every  statement  very  clear  and  concise.  Conclusions  and  summaries  find  much  favor 
while  the  processes  throngh  or  by  which  results  are  obtained  are  reeeived  witli 
indificrence.  Let  me  illustrate  this  by  calling  attention  to  the  condensed  reports 
contained  in  the  Experiment  Station  Record.  And  right  here  a  *  culling  out'  of  what- 
ever is  of  special  value  in  that  Record  to  your  constituency  might  make  a  valuable 
bulletin.  Again,  I  would  not  spend  much  money  once  a  month  in  publishing  the 
fact  of  which  way  the  wind  blew  thirty  days  previous,  or  once  a  month  stating  the 
analysis  of  fertilizers  whoso  commercial  value  hardly  varies  in  a  year.  Again,  never 
use  a  technical  term,  or  any  term  that  is  not,  or  will  not,  be  understood  by  tbe  com- 
mon farmer.  Such  terms  are  probably  necessary.  An  important  mission— very,  iu 
my  judgment — would  be  to  issue  a  bulletin  periodically  that  would  explain  in  sim- 
plest form,  terms  used  to  give  results  of  analysis,  such  as  'protein,'  'cellulose,'  'cmde 
cellulose,'  'crude  fat,'  'nitrogen,'  'nitrogen-free  extract,'  and  soon  through  the  list, 
making  a  dictionary  or  text-book  explaining  these  terms,  that  not  one  farmer  in  i 
thousand  could  explain  to  you  or  me,  although  by  statements,  we  'catch  on'  to  some 
conclusions.    Here  is  a  mission  of  education  to  make  your  bulletins  more  valuable. 

'*  Without  treating  my  first  further  either  negatively  or  otherwise,  I  refer  to  my 
second  proposition.  You  are  supposed  to  obtain  information  at  your  experiment 
station  from  your  laud,  animals,  and  laboratory.  It  seems  to  mo  that  no  statute 
prohibits  you  from  obtaining  facts,  information,  or  conclusions  from  whatever  source 
you  can  obtain  them.  In  my  judgment,  it  may  be  a  legitimate  mission  of  your  bul- 
letin to  have  those  of  inquiry.  Let  mo  suppose  you  want  evidence  to  form  concln- 
sions  as  to  any  line  of  farm  industry — cattle,  we  will  suppose.  Take  the  assessor's 
report  of  any  given  town ;  at  a  moment's  glance  you  will  notice  those  most  engaged 
im  that  line.  Send  your  bulletin  of  inquiry  to  them.  Your  question,  I  think,  is  very 
legitimate,  but  I  fear  I  have  not  enlightened  you  on  the  subject.  The  more  I  think 
of  it,  the  more  its  importance  appears." 

Last  of  all,  the  student  speaks : 

"You  ask,  Should  the  bulletins  be  technical  or  popular,  or  bothf  I  think  they 
should  be  both.  That  is,  there  should  be  a  popular  form  for  farmers,  and  also  a  tech- 
nical form  in  order  to  preserve  the  scientific  work  of  the  station  and  for  limited  dis- 
tribution. The  bulletins  should  be  simple  and  yet  instructive.  There  should  be  no 
use  of  technical  terms  when  a  plain  one  will  express  it  much  better;  no  use  of  Latin 
names  to  describe  ordinary  wheat,  and  a  hog  should  be  called  a  hog  rather  than  by 
its  Roman  synonym.  It  may  be  well  to  use  these  scientific  designations  in  a  scien- 
tific report,  and  yet  I  think  even  iu  these  simple  language  is  preferable  if  it  describes 
the  subject  in  hand.  To  always  use  the  Latin  names  and  scientific  phrases  even  in 
scientific  works  is  an  affectation  and  a  sort  of  humbuggery  belonging,  if  yon  please, 
to  the  mediawal  times,  when  the  monks  and  the  alchemists  used  to  hoodwink  the 
plain  people  with  phrases  which  they  could  not  understand.  I  believe,  however,  in 
scientific  statements  of  facts  when  we  have  facts  to  be  recorded,  but  there  should  be 
no  bulletins  published,  popular  or  scientific,  until  we  have  got  something  to  say. 
This  publishing  a  monthly  bulletin  is  a  lot  of  cheap  business  not  worthy  of  a  Massa- 
chusetts institution  or  honest  men.  I  do  not  think  oirr  bulletins  need  necessarily  be 
confined  to  the  work  which  we  do,  but  may  embody  the  results,  especially  the  p<q^ 
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nlar  ones,  of  work  which  has  heen  done  in  other  stations,  so  that  we  may  have  the 
henefifc  of  all  good  woi-Jc  iu  all  the  different  stations.  It  may  he  necessary  to  issue  an 
annual  report,  hot  that  report  need  not  necessarily  give  the  details  of  what  has  hoen 
done  each  year,  hecaiise  a  good  deal  of  what  may  have  heen  done  this  year  will  he 
kicked  over  next  hy  the  results  ohtained  in  that  year.  My  plan  would  he  this :  Puh- 
lish  a  popular  hnlletin  when  3*00  have  got  something  to  say  either  of  work  done  at 
onr  own  station^  or  some  result  ohtained  at  some  other  station  which  would  he 
applicahlo  to  the  agriculture  of  our  State.  Puhlish  an  annual  report  stating  hriefly 
the  finances  of  the  station,  what  work  was  in  progress,  and  a  thorough  digest  of  any 
important  work  which  had  heen  completed.  This  for  scientific  record  for  use  of 
scientific  men  and  for  future  reference.  We  can  not  lay  down  a  hard  and  fast  rule 
of  what  shall  be  published  as  popular  and  what  as  scientific;  it  must  he  left  to  the 
good  sense  of  our  station  maiiagers.'' 

Gentlemen  of  the  convention,  you  have  listened  to  the  opinions  of  these  three  men 
belected  as  types  of  the  classes  to  which  onr  bulletins  are  addressed.  It  seems  to  me 
there  is  great  truth  in  what  they  say.  If  it  is  our  mission  to  convey  information,  it 
must  be  conveyed  in  such  terms  and  with  such  explanations  as  will  make  it  intel- 
ligible to  the  average  mind.  We  can  not  afford  to  overshoot  the  knowledge  of  those 
we  are  trying  to  benefit.  So  doing,  we  bring  ourselves  and  our  work  into  contempt 
and  fail  to  secure  the  hearty  cooperation  of  our  constituents.  The  average  reader 
does  not  ^ant  the  processes  of  our  scientific  work.  He  wants  results,  and  results 
are  aU  he  cares  about  or  looks  for.  Lists  of  noxious  weeds  or  useful  plants,  cata- 
logues of  insects,  constitutents  of  feeding  stuffs  set  forth  in  chemical  terminology^ 
without  explanations,  he  will  have  none  of,  for  they  do  not  appeal  to  his  under- 
standing nor  do  they  increase  his  bread-winning  capacity.  And  yet  all  these  are 
proper,  legitimate  objects  of  investigation  by  the  different  stations,  and  the  results 
should  be  communicated  to  all  associated  workers. 

I  am  fast  coming  to  the  opinion  that  there  should  be  two  sets  of  bulletins;  the 
one  stripped  of  all  scientific  garb,  setting  forth  in  plain,  unvarnished  language  such 
facts  as  have  been  ascertained  and  addressed  to  the  laity  at  large,  and  the  other,  in 
limited  edition,  addressed  only  to  the  scientific  worker  and  putting  on  record  the 
processes  by  which  results  have  been  secured.  We  do  err  in  not  coming  closer  to 
the  mind  of  the  average  man.  I  shall  never  forget  the  lesson  taught  me  in  the  earlier 
days  of  my  teaching.  I  had  lectured  for  four  days  upon  the  Crusades.  I  had  thrown 
myself  into  my  subject  and  really  believed  that  I  had  done  a  good  thing.  Fancy  my 
astonishment  when  a  few  days  later,  happening  to  meet  one  of  my  class,  he  said, 
"You  may  think  it  a  strange  question,  Professor,  hut  what  is  a  Crusade  anyway  f" 

Mr.  Scovell  spoke  upon  station  bulletins,  indorsing  Mr.  GoodelPs 
remark  that  there  should  be  two  classes  of  bulletins  and  emphasizing 
the  necessity  for  using  plain  and  simple  language  in  publications 
intended  for  farmers. 

The  following  paper  from  the  Section  on  Mechanic  Arts  was  then 
read  by  Mr.  Drake: 

What  Mkciianical  Work  Shall  we  Give  to  the  Students  op  our  Agricul- 
tural Colleges? 

In  this  paper  I  propose  to  confine  myself  to  the  agricultural  side  of  the  question. 
Courses  of  work  for  students  of  mechanical  engineering  have  heen  so  well  marked 
out  by  teachers  of  long  experience  and  keen  realization  of  the  needs  of  the  pupils 
that  it  would  he  presumptuous  on  my  part  to  suggest  here  this  evening  anything  as 
original  in  that  line. 

From  a  collection  of  catalogues  of  our  State  colleges  we  notice  that  some  of  them 
have  established  mechanical  courses  of  high  grade,  and  we  shall  also  find  that  the 
majority  of  these  same  coUeges  do  not  make  any  special  effort  to  give  to  their  agri- 
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cnUnral  pnpils  the  benefits  arising  from  instrnction  in  mee^anicnl  branch^.  Other 
colleges  do  not  offer  any  mechanical  instniction  at  all,  bnt  depend  entirely  upon  the 
college  farm  to  supply  the  necessary  manual  labor.  It  is  certainly  true  that  in 
many  of  oar  colleges  manual  instruction  is  regarded  as  of  secondary  impoTtaoce. 
Thus  it  happens  that  the  development  of  the  young  agriculturist  along  manual 
lines  may  have  been  neglected.  The  farmer  needs  all  the  skill  of  handiwork  that 
he  can  acquire.  He  needs  this  work  in  school  just  as  much  if  not  more  than  the 
student  of  mechanics.  If  the  farmer  boy  does  not  acquire  manual  skill  in  college 
he  will,  in  most  cases,  never  get  it  at  all,  for  his  lack  of  time  will  prevent  him  from 
attaining  to  any  great  degree  of  skill  while  performing  ordinary  farm  labors.  On 
the  other  hand  the  progressive  mechanic  from  the  very  nature  of  his  calling  is  cou- 
stantly  developing  his  powers  of  delicacy  and  skill.  We  may  give  the  student  of 
mechanics  principles  and  theories,  but  he  must  get  his  experience  out  of  school. 

Education,  someone  has  said,  is  the  development  of  power  in  the  pnpil.  This 
development  may  take  place  in  various  ways.  It  may  be  brought  about  by  experi- 
ence as  one  goes  on  in  life  and  comes  into  contact  with  bright  men  of  the  world. 
The  process  may  be  hastened,  however,  by  submitting  the  youth  to  a  systematic  and 
graded  coui-se  of  study. 

One  of  the  greatest  needs  of  the  average  farmei'  to-day  is  this  lesson  of  system. 
We  know  that  there  is  a  power  in  systematized  action  that  can  not  be  successfally 
opposed  either  by  strength  or  numbers.  If  our  students  are  to  make  the  best  use  of 
their  powers  they  must  early  loam  the  value  of  system.  The  college  that  he  attends 
must  be  founded  on  system.  He  must  be  encouraged  to  carry  on  his  college  work  iu 
all  lines  according  to  some  system.  Class  instruction  must  be  given  in  an  orderly 
and  not  haphazard  manner.  The  teacher  must  at  all  times  remember  that  his  man- 
ner is  influencing  the  pupils  for  good  or  for  otherwise.  The  courses  of  shop  work 
must  be  arranged  in  a  regular  step-by-step  order,  and  if'  the  arrangement  is  so  well 
chosen  that  the  pupil  himself  can  recognize  the  sequence  of  the  various  operations 
as  he  studies  them  one  by  one,  he  will  have  a  greater  respect  and  confidence  in  the 
work  at  hand.  He  knows  that  he  is  moving  forward  and  that  the  last  step  is  more 
difficult  than  the  one  just  before  it. 

On  the  college  farm  every  hoe,  shovel,  rake,  plow,  chain,  or  tool  of  any  kind  mnst 
have  its  definitely  assigned  keeping  place  under  cover,  and  when  not  in  use  shoald  be 
found  in  its  place.  In  the  carpenter  shop,  the  tools  that  the  student  uses  commonly 
at  the  bench  should  be  kept  in  a  drawer,  rack,  closet,  or  other  convenient  space  at 
the  bench.  Special  tools  should  be  kept  in  a  tool  room  and  may  be  borrowed  by  the 
students  as  occasion  requires.  If  a  tool  is  missing  let  the  student  who  is  respon- 
sible for  it  do  nothing  else  until  it  has  been  recovered.  Each  tool  should  be  sharp- 
ened as  it  becomes  dulled.  It  is  very  bad  practice  to  use  all  of  the  tools  one  after 
another  till  all  become  dulled  or  out  of  order. 

The  teacher  has  a  grave  responsibility  in  directing  the  pupil  in  his  first  efforts. 
With  many  the  first  few  days  means  either  success  and  a  fondness  for  subseqnent 
work,  or  failure  and  a  general  dislike  for  school  work  ever  after.  If  a  boy  in  learn- 
ing the  carpenter^s  trade  is  allowed  to  work  at  a  bench  that  is  untidy  and  the  tools 
half  buried  with  shavings  and  dirt,  that  boy  learns  his  lesson  of  carelessness  and 
disorder  and  becomes  a  poor  carpenter.  Teach  the  students  that  in  order  to  do  ^ood 
work  it  is  not  necessary  to  chew  tobacco,  wear  an  old  hat  on  the  back  of  his  head, 
nor  to  hold  an  old  black  pipe  in  his  mouth,  as  we  might  reasonably  infer  if  we  were 
to  visit  the  average  shop  in  this  country. 

Do  not  allow  the  student,  at  first,  to  help  himself  to  lumber  and  other  supplies,  as 
ij;  tends  to  make  him  wasteful.  Keep  record  and  account  books  iu  all  departments. 
If  the  student  is  engaged  in  any  construction  work  require  him  to  keep  a  record  of 
all  materials  used,  us  well  as  his  time  spent  upon  it.  In  this  way  the  student  can 
acquire  the  ability  to  estimate,  within  reasonable  limits,  the  cost  of  needed  improve- 
ments at  home.    If  you  are  supplied  with  steam  power,  keep  a  close  account  of  the 
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nmount  of  coal  bnrned  each  day,  and  nnmljer  of  bonrs  of  rnnning  the  engine.  Note 
the  L>oiIer  pressnre  every  hour,  and  take  the  temperature  of  the  feed  water.  If  you 
use  the  electric  light,  record  the  houro  during  which  the  dynamo  is  used,  and  take  a 
series- of  readings  of  the  electrical  indicating  instruments.  This  material  in  itself 
is  valuable  for  reference  and  also  for  historical  purposes.  Students  in  doing  this 
recor«l  work  become  observant  and  quick  to  notice  if  anything  is  going  wroug. 
Introduce  a  system  where  it  is  possible  to  do  so,  but  never  an  unnecessary  one. 
Weeks  of  training  might  be  rendered  useless  to  some  pupils  by  requiring  them  to 
follow  some  purposeless  system. 

One  more  suggestion:  If  the  students  are  given  practice  in  tlio  firing  of  the  boiler 
and  in  engine  running,  offer  a  prize  for  the  one  who  shall  get  along  with  the  least 
amoant  of  coal  consumed,  say,  in  one  term.  Three  or  four  years  of  such  an  atmos- 
phere of  systematic  work  is  sure  to  impress  its  everlasting  mark  upon  the  lives  of 
our  students.  The  farmer  of  the  future  must  adopt  such  measures,  and  it  shall  be 
our  privilege  to  equip  and  send  out  these  new  pioneers  of  this  modem  age. 

The  farmer  boy  comes  to  the  agricultural  college  with  a  definite  idea  of  getting 
such  knowledge  and  training  as  will  enable  him  to  accomplish  more  work  with  less 
exertion.  He  wants  to  learn  how  to  operate  a  farm  with  the  least  expense  and  the 
largest  possible  returns.  In  short,  he  desires  to  find  out  how  he  can  improve  his 
circumstances  and  at  the  same  time  to  make  life  easier  for  himself  and  his  family. 
This  is  not  always  best  brought  about  by  making  the  farmer  more  independent. 
Pro6i>erity,  in  general,  does  not  mean  every  man  for  himself  alone,  but  it  is  sure  to 
follow  if  we  truly  observe  the  sentiment  in  the  saying  "Live  and  let  live."  This  is 
in  a  great  measure  the  secret  of  business  success.  One  man  says  to  another,  ''Yon 
bny  of  me  and  I  will  buy  your  goods  of  you,"  and  in  the  transaction  each  one  makes 
a  profit.  Tlierefore  I  do  not  think  it  best  to  encourage  the  farmer  to  do  by  himself 
too  much  of  his  constructive  work  or  repairs.  Here  and  there  one  may  be  found 
who  is  capable  of  planning  and  building  a  new  barn,  but  in  most  cases  it  will  be 
cheaper  in  the  end  for  the  farmer  to  employ  a  builder,  while  he  is  giving  his  time  to 
the  more  valuable  operations,  to  him,  of  harvesting  and  marketing  his  crops. 

This  is  one  extreme  case,  but  it  serves  to  illustrate  my  thought.  I  do  believe  in 
giving  the  farmer  such  practical  knowledge  that  he  will  take  good  care  of  his  farm 
machinery  and  also  make  ordinary  repairs.  Let  us  name  some  of  the  various  branches 
of  manual  work  that  may  be  given  at  college  and  note  their  value  to  one  engaged  in 
agricultural  pursuits. 

(1)  Woodworking  in  all  of  its  forms  is  of  prime  importance,  and  should  precede 
all  other  mechanical  work.  A  course  of  joinery  at  the  bench  should  be  followed  till 
the  student  has  acquired  a  fair  degree  of  skill  and  accuracy.  Then  a  course  of  con- 
structive work  may  be  taken  up.  Every  college  can  afi*ord  a  varied  amount  of  work 
outside  of  the  shops.  Fences,  poultry  houses,  granaries,  and  other  improvements 
are  constantly  required,  and  a  large  class  may  be  kept  busily  and  profitably  employed. 
Wood  carving  may  be  made  elective  for  the  boys,  but  should  be  required  of  all 
the  girls.  It  is  truly  valuable,  because  it  is  refining  in  its  iufiuence  and  cultivates 
the  student's  interest  in  beautiful  and  artistic  objects.  Wood  turning  breaks  up  the 
monotony  of  the  practically  useful  and  gives  a  training  to  the  eye  for  form  that  is 
only  equaled  by  free-hand  drawing. 

(2)  I  would  place  forging  or  smithing  second  to  woodworking  in  its  usefulness  on 
a  farm.  The  pupils  appreciate  the  value  of  this  instruction  perhaps  bettor  than  all 
other  kinds  of  work.  In  the  forge  shop  of  the  Rhode  Island  State  College  of  Agri- 
culture and  Mechanic  Arts  the  agricultural  students  produce  such  shapes  in  iron  as 
are  commonly  used  about  a  farm.  Staples,  hooks,  hitch  rings,  whifiletreo  irons, 
beetle  rings,  wagon  ironwork,  and  chains  of  all  sorts,  are  but  a  small  list  of  the  arti- 
cles made.  The  principles  of  horseshoeing  should  be  taught,  but  I  am  as  yet  uncer- 
tain as  to  the  wisdom  of  encouraging  the  small  farmer  to  attempt  to  shoe  his  own 
horses.  His  horse  is  a  vital  necessity  to  him,  and  a  badly  home-shod  horse  might 
be  crippled  and  rendered  useless  for  an  indefinite  period. 
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(3)  Stoam  enjjinecring  is  now  a  necessity  to  the  majority  of  onr  farmers.  Prscticf 
in  engine  rnnning  and  firing  of  lioilers  can  be  given  while  our  stndents  are  taking 
their  wood  turning.  Agricultural  engines  should  be  studied  by  actual  experience  in 
their  management,  and  every  college  onght  to  have  such  an  engine,  if  for  nothing 
more  than  just  such  use  by  the  stndents. 

(4)  Pipe  fitting  is  a  very  uscfnl  accomplishment  and  can  easily  be  given  to  small 
claKses  of  students  at  a  small  cost. 

(5)  Bricklaying  and  masonry  construction  are  other  lines  of  useful  work,  and  onr 
farmers  might  produce  better  results  in  that  direction  if  they  were  acquainted  with 
even  the  first  principles  of  such  work.  The  old  dam  that  forms  the  ice  pond  msy 
be  made  a  permanent  affair  if  constructed  of  stonework  instead  of  old  fence  rails 
and  sods,  as  is  usually  the  case. 

We  propose  to  give  the  agricultural  students  at  the  Rhode  Island  State  College 
some  instruction  in  the  mixing  and  testing  of  cements  and  mortars.  Various  pro- 
portions of  cement  and  sand  are  used  and  tests  for  both  tension  and  compression  are 
made.  Investigations  as  to  the  effect  of  the  age  of  cement  upon  its  strength  will 
be  carried  on  during  the  present  winter. 

Surveying  is  essential  that  a  farmer  may  have  a  clear  understanding  of  legal  doca- 
ments  descriptive  of  real  estate  and  of  other  matters,  such  as  boundaries,  acreage  of 
fields,  etc.,  for  which  he  is  usually  dependent  upon  the  word  of  strangers. 

The  ability  to  repair  shoes  and  to  solder  leaky  milk  cans  will  often  save  a  trip 
into  town,  and  likewise  save  dollars  and  cents.  I  have  often  wished  that  a  course 
might  be  produced  involving  the  study  of  machine  construction  as  applied  to  agri- 
cultural machinery.  There  may  be  such  courses  in  existence,  but  I  do  not  know  of 
any  at  the  present  moment.  A  feature  of  the  next  convention  may  well  be  a  paper 
upon  the  above  subject. 

The  first  cost  of  fitting  up  a  woodworking  department  ranges  from  $12  to  $25  for 
each  bench  and  its  complement  of  tools.  A  forge  shop  can  be  established  for  about 
$25  to  $30  per  forge  and  complete  set  of  tools.  The  expense  for  materials  used  in 
instruction  in  these  branches  for  a  year  should  not  exceed  $10,  and  may  be  limited 
to  a  much  smaller  figure.  In  my  c»wn  experience  students  frequently  wish  to  keep 
their  own  work,  and  they  are  allowed  to  do  so  by  paying  only  the  cost  of  the 
materials  used. 

Mechanical  work  of  an  exacting  nature  should  be  given  to  all  students  of  an 
agricultural  college,  because  it  cultivates  habits  of  order  and  neatness.  It  encoor- 
ages  original  thoughts  on  the  part  of  the  student.  It  brings  out  a  confidence  in 
one's  powers  of  doing  and  stating  things  accurately.  It  gives  the  student  a  greater 
respect  for  skilled  labor,  and  puts  the  future  farmer  in  sympathy  and  touch  with  those 
whose  life  occupations  are  the  mechanical  trades.  Moreover,  if  this  instnictiou  is 
given  in  a  proper  manner  and  by  teachers  who  are  experienced  and  enthusiastic  in 
their  work,  these  results  of  mental  and  bodily  cultivation  must  make  their  appea^ 
ance.  It  is  right  and  just  that  we  give  our  time  and  put  our  thought  and  strength  into 
the  development  of  the  mechanical  courses  of  our  colleges,  but  at  the  same  time  let  ns 
give  the  agricultural  student  all  the  assistance  that  lies  in  our  power.  Let  us  teach 
him  how  to  make  his  life  work  pleasant  and  interesting.  Let  us  so  lead  him  in  ihe 
development  of  his  powers  that  he  will  return  to  the  f;irm  with  a  true  realization  of 
the  fact  that  he  is  to  follow  one  of  the  noblest  callings  in  God's  universe. 

On  motion  of  Mr.  Murkland  a  vote  of  thanks  was  tendered  tlie 
cliainnan  for  the  signal  ability  and  courtesy  displayed  by  him  in  pre- 
siding over  the  convention. 

On  motion  the  convention  then  adjourned  sine  die.  A  social  gather- 
ing at  the  Ebbitt  House  followed. 
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THE  SECTION  ON  AGRICULTURE  AND  CHEMISTRY. 


In  the  section  on  agriculture  and  cliemistry  Mr.  Wing  opened  the 
discussion  on  the  scope  of  the  short  courses  in  agricultural  colleges. 
This  he  considered  largely  a  matter  depending  on  the  class  of  students 
in  attendance.  At  Cornell  University  the  best  class  of  students  in  the 
short  course  were  those  from  18  to  25  years  old,  who  were  already  fairly 
well  trained  in  the  manual  work  of  the  farm.  With  such  students 
instruction  should  be  directed  largely  toward  inspiring  them  with  a 
thirst  for  more  complete  information  and  inducing  them  to  enter  the 
regular  college  course.  A  less  desirable  class  of  students  consisted  of 
boys  not  familiar  with  farm  life  or  with  the  best  methods  of  farming. 
For  these  instruction  by  rules  is  necessary  to  a  considerable  extent. 
A  short  course  of  twelve  weeks  should  not  cover  the  whole  ground  of 
agriculture.  The  student  should  be  made  to  realize  how  little  he  really 
knows  at  the  completion  of  the  short  course. 

Mr.  Hills  considered  the  scope  of  the  short  course  a  matter  to  be 
determined  by  local  conditions.  He  believed  there  was  a  danger  that 
the  short  course  would  divert  young  men  from  the  regular  four  years' 
course.  The  ideal  short  course  he  considered  to  be  one  made  up  of 
studies  taken  out  of  the  curriculum  of  the  long  course.  In  Vermont 
the  only  successful  short  course  had  been  that  in  dairying. 

Mr.  Plumb  stated  that  at  Purdue  University  all  of  the  dairy  instruc- 
tion had  been  cut  out  from  the  regular  course  of  four  years  and  put  into 
a  special  course.  At  this  institution  there  are  live  lines  of  agricultural 
instruction  from  which  the  student  may  choose. 

Mr.  Hunt  believed  that  the  short  course  should  be  concerned  with  a 
special  subject.  At  the  Ohio  University  the  short  course  in  agricul- 
ture occupies  two  years.  The  first  year  of  this  course  contains  no 
technical  industrial  study,  unless  agricultural  chemistry  should  be  so 
considered,  and  the  studies  of  this  year  prepare  the  student,  with  unim- 
portant exceptions,  for  entrance  to  the  freshman  class  in  the  four  ycars^ 
course.  In  the  second  year  of  the  special  course  the  student  gets  a 
considerable  portion  of  the  technical  industrial  studies  of  the  regular 
four  years'  course. 

Mr.  Hays  emphasized  the  need  of  special  courses  as  a  means  of 
attracting  students,  and  mentioned  as  examples  the  popularity  of 
instruction  in  the  slaughtering  of  animals  at  the  Minnesota  School  of 
Agriculture  and  of  the  agricultural  course  for  girls  at  the  same  insti- 
tution. 
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Another  subject  on  the  programme  was  cooperation  between  the 
exi)eriment  stations  in  field  and  feeding  experiments,  but  this  was 
widened  to  include  cooperative  field  experiments  by  fsumers.  Mr. 
Woods,  who  opened  the  discussion,  considered  cooperative  field  exper- 
ments  with  farmers  as  of  value  chiefly  from  an  educational  point  of 
view  and  not  as  furnishing  safe  data  for  scientific  deductions.  He  main- 
tained, however,  that  cooperation  in  feeding  experiments,  especially 
in  the  formulation  of  plans  for  the  work,  was  exceedingly  desirable. 

Mr.  Morrow  spoke  of  the  advantage  of  stations  consulting  each  other 
as  to  minor  details  of  parallel  experiments,  in  order  that  the  results  of 
their  work  might  be  comparable.  He  also  urged  the  importance  of  more 
careful  study  of  the  relation  of  water  to  soils  and  crops,  and  suggested 
the  advisability  of  cooperation  among  the  stations  looking  to  the 
discountenancing  of  exaggerated  claims  made  by  seedsmen  for  new 
varieties  of  plants. 

Mr.  Flagg  emphasized  the  imi)ortance  of  studying  the  water  content 
and  acidity  of  the  soil  of  plats  used  in  fertilizer  experiments. 

Mr.  Hays  referred  to  extensive  rotation  exi)eriments  which  the  Min- 
nesota station  proposed  to  undertake  at  three  substations  in  the  State. 

Mr.  Smith  spoke  of  the  advisability  of  station  workers  everywhere 
being  supplied  with  diagrams  of  station  farms  on  which  experiments 
were  conducted  and  with  data  as  to  the  character  of  the  soil,  amount 
of  rainfall,  etc. 

Mr.  Frear  suggested  the  need  of  cooperation  among  stations  in  inves- 
tigations to  determine  the  effect  of  climate  on  plants.  Mr.  Mills 
explained  how  in  his  Province  satisfactory  results  hi\d  been  secored 
iu  cooperative  experiments  with  about  2,000  farmers,  most  of  them  ex- 
students  of  the  agricultural  college. 

Mr.  Henry  stated  that  the  past  experience  of  the  stations  in  the  line 
of  cooperation  has  not  been  encouraging.  He  believed  that  "private 
rather  than  public  methods  of  aflfiliation  would  prove  effective." 

Mr.  Armsby  doubted  the  practicability  of  the  formulation  by  a  com- 
mittee of  plans  of  cooperation  iu  feeding  experiments. 

Mr.  Redding  favored  cooperation  with  neighboring  stations. 

A  motion  introduced  by  Mr.  Woods  that  a  request  be  made  that 
one  session  of  the  convention  in  1895  be  devoted  to  the  discussion  of 
methods  of  feeding  in  experiments  with  dairy  animals  was  carried. 

Further  details  regarding  matters  presented  to  the  convention  by 
this  section  are  incorporated  in  the  general  proceedings  (see  especially 
pp.  49,  50,  and  52). 


THE  SECTION  ON  COLLEGE  WORK. 


Tlio  meeting  was  called  to  order  by  Chairman  Harris.  In  the  absence 
of  the  secretary  Mr.  Gorton,  of  Michigan,  was  chosen  secretary. 

Through  some  misunderstanding,  no  regular  programme  had  been 
provided.  It  was  moved  and  carried  that  matters  referred  to  this  Sec- 
tion by  the  General  Session  be  then  taken  up.  Tlie  subject  of  securing 
a  bust  of  Senator  Morrill  was  considered,  and  it  was  moved  and  carried 
that  the  Section  recommend  to  the  General  Session  that  the  subject 
be  again  referred  to  the  executive  committee,  with  authority  to  receive 
specifications  and  order  casts,  and  to  obtain  the  marble  bust  proi)osed 
and  keep  it  iu  a  suitable  place  in  Washington  lor  subsequent  use.  The 
following  States  expressed  their  intentiou  to  obtain  a  bust:  Alabama, 
Wyoming,  Maryland,  Massachusetts,  Minnesota,  Michigan,  South  Caro- 
lina, Ohio,  Pennsylvania,  Mississippi,  Ehode  Island,  Vermont,  Delaware, 
Wisconsin,  New  York,  Maine,  Colorado,  North  Dakota,  New  Hampshire, 
and  Connecticut. 

The  subject  of  the  relation  of  the  colleges  to  the  War  Dei)artment, 
referred  to  this  Section,  was  next  taken  ui).  It  was  moved  that  this 
Section  recommend  to  the  General  Session  that  a  committee  of  live 
be  appointed  to  confer  with  the  War  Department.  Moved  that  the 
executive  committee  be  instructed  to  secure  legislation  which  shall 
require  one  army  oflBcer  for  each  laud-grant  college.  After  considerable 
discussion  it  was  moved  that  the  whole  matter  lie  on  the  table  until 
Thursday,  at  2  p.  m.    Carried. 

It  was  moved  and  carried  that  a  committee  of  three  be  appointed  by 
the  chair  to  consider  the  requirements  for  admission  and  courses  of 
study  in  agricultural  colleges,  and  report  at  9  o'clock  at  night.  The 
chair  appointed  as  such  committee  Messrs.  Murkland  of  New  Hamp- 
shire, Craighead  of  South  Carolina,  and  Scott  of  Ohio.  Mr.  W.  IL 
Scott  then  read  an  admirable  paper  on  the  subject  of  "Faculty  meet- 
ings.'' It  was  moved  and  carried  that  Mr.  Scott's  paper  be  recom- 
mended for  publication  in  the  i)roceedings  of  the  General  Session.  A 
communication  from  the  Cosmos  Club,  extending  the  privileges  of  their 
club  to  the  members  of  the  Association,  was  received.  On  motion  the 
invitation  was  accepted,  with  thanks.  Section  adjourned  to  meet  at  9 
o'clock  at  night, 

79 


80 
Mr.  Murkland,  at  9  p.  m.,  reported  as  tbllows: 

Yoiir  committee,  to  which  was  referred  the  matter  of  entrance  examiuation  and 
standard  of  scholarship,  presents  the  following  report: 

In  view  of  the  varied  standard  maintained  by  the  colleges  represented  in  tbis 
Association,  it  is  not  possible  to  propose,  at  this  meeting,  any  detailed  system  of 
requirements  or  any  specified  course  of  study. 

On  the  other  hand,  the  subject  referred  to  this  committee  is  so  important  that  it 
should  receive  careful  consideration  at  the  hands  of  this  Association. 

We  advise,  therefore,  that  a  reconunendation  from  this  Section  be  presented  to  the 
Association^  to  this  effect : 

That  a  committee  of  five  be  appointed  by  the  Association,  which  committee  shall 
report  at  the  next  annual  meeting,  and  that  the  executive  committee  be  asked  to 
defray  all  expenses  of  the  committee.  ^  - 

That  the  committee  be  authorized  and  instructed  to  confer  with  the  ''New  Eng- 
land Association  of  Colleges,"  the  "Committ-ee  of  Ten,"  the  "National  Educational 
Association/'  the**  Society  for  the  Promotion  of  Engineering  Education,"  and  such 
other  bodies  or  associations  as  may  be,  and  to  embody  the  results  of  such  coufer- 
enccs  in  it^i  report  to  this  Association. 

Adopted. 

Moved  and  cariied  that  the  committee  on  programme  for  next  year 
be  instructed  to  place  upon  the  programme  one  session  of  the  Section 
on  College  Work,  for  the  discussion  of  the  methods  of  teaching  agricul- 
ture. It  was  moved  and  carried  that  the  chair  apx>oint  a  committee  of 
five  on  nomination.    Adjourned,  to  meet  at  2  p.  m.,  November  15. 

Moved  that  the  two  resolutions  referred  to  this  Section  by  the  Gen- 
eral Session  be  taken  up.    Carried. 

It  was  resolved  that  this  Section  deems  it  unadvisable  at  the  present 
time  for  the  Association  to  take  action  on  the  subject  of  the  two  reso- 
lutions submitted  to  the  Association,  resi>ectively,  by  Messrs.  Scott  of 
New  Jersey  and  Atherton  of  Pennsylvania. 

The  following  resolution  was  then  considered: 

Heaolvedf  That  it  is  the  sense  of  this  Association  that  the  executive  committee 
should  continue  their  efforts  to  secure  an  appropriation  for  the  purpose  of  famish- 
ing, under  proper  restrictions,  students  in  our  land-grant  colleges  with  uniforms  and 
such  other  equipment  as  may  be  necessary  for  more  complete  instruction  in  military 
science  and  tactics. 

Adopted. 

It  was  moved  and  carried  that  the  Section  on  College  Work  recom- 
mend to  the  General  Session  that  a  committee  of  five  be  apiwinted  rela- 
tive to  the  military  work  in  land-grant  colleges.  It  was  moved  and 
carried  that  the  executive  committee  be  instructed  to  secure  legislation 
which  shall  reciuire  one  officer  of  the  Army  to  be  detailed  to  each  col- 
lege receiving  the  benefits  of  either  or  both  of  the  so-called  Morrill 
Acts,  which  shall  request  it. 

Faculty  Meetings. 

By  W.  H.  Scott. 

The  occasion  for  faculty  meetings  grows  out  of  the  conditions  under  which  facul- 
ties exist.  To  teach  and  govern  jointly  teciuires  a  mutual  understanding  and  an 
accepted  basis  of  cooperation.    To  secure  and  maintain  these,  there  must  be  an  uppor* 
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tanity  to  review  the  situation  together,  to  discuss  opiuions,  to  weigh  Bnggestious, 
to  remove  objections,  and  to  hannonize  differences. 

The  possible  uses  of  Ihj  faculty  meeting  are  many  and  various.  In  this  paper  they 
will  be  considered  in  two  general  classes:  Firet,  those  of  business;  and  second,  those 
of  conference. 

The  scope  of  its  business  functions  is  limited  by  the  object  of  the  college  as  pre* 
scribed  by  its  founder,  by  the  general  policy  of  the  trustees,  and  by  such  restric- 
tions as  they  may  have  fixed,  either  by  defining  the  powers  of  the  faculty  or  by 
legislating  on  special  subjects  or  by  vesting  certain  powers  in  the  president  or 
elsewhere.  In  most  cases  the  faculty  has  almost  unliuiited  control  over  matters  of 
internal  government.  It  adopts  programmes,  enacts  rules,  and  enforces  discipline. 
Within  certain  general  limitations  it  frames,  adopts,  and  modifies  courses  of  study, 
annonnces  times  and  methods  of  examination,  and  determines  the  methods  of  record- 
ing and  preserving  results. 

In  all  colleges  to  some  extent,  and  to  a  great  extent  in  the  larger  ones,  a  number  of 
practical  difficulties  arise. 

The  first  one  grows  out  of  the  volume  of  business.  A  multitude  of  details  accu- 
mnlates  of  which  the  college  of  forty  years  ago  with  its  single  course  of  study  and 
its  simple  organization  contained  no  prophesy.  The  administrative  work  of  the 
college  of  the  present  day,  with  its  new  departments,  its  various  courses,  its  elec- 
tive stadisB,  its  large  faculty,  and  its  multitude  of  students,  has  become  vast  and 
complex  and  in  some  respects  exceedingly  difficult.  If  thd  faculty  must  take  imme- 
diate charge  of  all  the  details  of  it,  almost  daily  sessions  would  )je  necessary,  and 
some  of  them  would  be  very  protracted  and  wearisome.  Su<jh  a  consumption  of 
time  and  energy  would  seriously  impair  the  teaching  function  of  a  college. 

Another  difficulty  arises  from  the  greater  size  of  the  faculty.  A  large  body  is  almost 
certain  to  protract  its  deliberations  and  to  reach  unsatisfactory  conclusions.  There 
are  many  opinions  to  be  presented,  to  be  discussed,  and  to  be  reconciled.  Some  follow 
the  debate  languidly ;  some  fail  to  catch  important  parts  of  the  discussion ;  and  hence 
much  ground  has  to  be  gone  over  two  or  three  times.  And  what  faculty  has  not  had 
its  sessions  prolonged,  its  interest  destroyed,  and  its  patience  exhausted  by  the 
loqnacity  of  one  or  two  members  who  were  heedless  of  the  boundaries  of  both  reason 
and  courtesy  ?  Happy  the  faculty  whose  members  all  possess  the  graces  of  point  and 
brevity. 

After  all,  the  conclusion  is  seldom  satisfactory.  Corporate  wisdom  is  less  to  be 
trusted  than  individual  wisdom.  Of  any  considerable  number  of  persons  only  a  few 
will  investigate  carefully  the  grounds  for  decision.  The  rest  depend  for  their  infor- 
mation, and  even  for  their  opinions,  on  those  who  are  more  immediately  interested  in 
the  subject  or  who  volunteer  to  do  the  talking ;  and  all,  even  the  most  cautious  and 
sober-minded,  are  liable  to  be  swayed  by  the  feelings  of  the  moment.  Feeling  is 
stronger  and  more  untrustworthy  in  a  large  body  than  in  a  small  one.  Again,  it 
often  happens  that  in  order  to  reach  an  agreement,  or  merely  to  save  time  or  to  put 
an  end  to  a  discussion  that  might  otherwise  be  interminable,  modifications  are 
accepted  which  greatly  impair  the  result.  It  is  endured  with  the  salve,  '*  it  was  the 
best  we  could  do."  Who  wants  the  judgment  of  the  many  on  a  question  of  scholar- 
ship or  diplomacy  or  a  nice  question  of  equity  f  There  are  questions  that  may  safely 
be  submitted  to  a  popular  vote;  but  there  are  others  which  must  always  be  reserved 
for  select  men,  chosen  for  their  fitness  to  decide  them.  None  will  be  more  ready  to 
admit  the  truth  of  this  position  than  college  pirofessors  themselves. 

A  large  faculty  is  liable  to  vacillating  and  inconsistent  action  through  variation 
iq  the  attendance;  At  ene meeting  a  question  may  be  decide<l  in  the  affirmative;  at 
the  next,  by  the  absence  of  some  members  who  were  present  on  the  former  occasion 
and  the  presence  of  some  who  were  absent  before,  a  similar  case  may  be  decided  in 
the  negative.  The  effect  is  to  lower  the  faculty  in  the  respect  of  the  students  and 
•odly  to  demoralize  the  discipline  of  the  college. 
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Another  evil  tliat  Bometimes  besets  the  fkcnlty  meeting  is  that  one  aggreasiye 
member,  or  a  few,  usurp  leadership  and  control  business.  If  these  were  always  the 
wisest,  it  would  be  an  advantage ;  but  they  are  more  likely  to  be  the  hasty  and 
impulsive,  or  those  who  have  their  own  ends  in  view. 

Heated  discussions  may  occur.  Severe  remarks  may  be  made  which  leave  a  stiog. 
They  may  sometimes  produce  deep  resentment,  and  even  lead  to  open  dissension. 

Some  of  these  difficulties  may  be  avoided,  and  the  chance  of  the  occurrence  of 
others  may  be  greatly  diminished  in  several  ways. 

It  goes  without  saying  that  faculty  meetings  should  be  subject  to  parliamentiuy 
law.  A  good  manual  should  be  adopted  as  the  standard  of  authority;  and,  though 
some  latitude  may  be  allowed  on  ordinary  occasions,  the  remedy  which  it  offers  for 
parliamentary  difficulties  ought  to  be  promptly  applied  whenever  it  may  be  neces- 
sary. A  great  deal  of  the  business  that  is  transacted  in  some  faculty  meetings  had 
better  be  transferred  to  individuals.  Much  should  be  left  to  the  professor.  Let  him 
rule  his  own  department,  subject  to  such  general  rules  as  may  be  necessary  to  secure 
a  proper  degree  of  uniformity  in  the  administration  of  the  several  departments. 
Much  more  should  be  delegated,  either  by  the  trustees  or  by  the  faculty,  either 
formally  or  by  tacit  consent,  to  the  chief  executive  of  the  college.  In  the  larger 
colleges  the  president  should  be  nearly  or  entirely  free  from  the  duty  of  instruction, 
so  that  he  can  devote  his  attention  to  matters  of  administration.  Power  commen- 
surate with  such  a  position  should  be  placed  in  his  hands,  and  he  shoulQ.  be  held 
responsible  for  its  exercise. 

A  great  means  of  relief  is  a  system  of  standing  committees  or  subfaculties.  Each 
of  these  committees  should  have  jurisdiction  over  the  studies  of  a  certain  section 
of  students,  the  members  of  the  committee  being  selected  because  they  have  charge 
of  classes  to  which  these  students  belong.  The  committee  may  have  regular  times 
for  meeting,  but  it  will  usually  be  found  more  convenient  to  meet  at  the  call  of  the 
chairman.  These  smaller  bodies  can  meet  oftener  than  the  full  faculty  can  be 
brought  together,  and  thus  business  will  suffer  less  delay.  There  being  but  few 
persons  to  be  informed  or  to  be  brought  to  agreement,  less  time  will  be  consumed  in 
discussion  and  conclusions  will  be  reached  more  rapidly.  And  as  those  present  are 
already  familiar  with  the  students  and  the  work  under  their  special  charge,  their 
conclusions  will  be  more  intelligent  and  more  just. 

The  general  government  of  the  institution,  so  far  as  it  is  not  exercised  by  the 
president,  might  be  committed  to  a  small  governing  body,  consisting  of  the  president 
and  a  select  number  nominated  by  him.  The  same  arguments  of  promptness  and 
efficiency,  economy  of  time,  and  sound  conclusions  which  have  been  given  to  show 
the  value  of  subfaculties  apply  here.  The  administration  would  also  be  more  uni- 
form, as  the  same  persons,  or  nearly  the  same,  would  deal  with  all  like  cases.  Aline 
of  well-defined  precedents  would  be  established,  rendering  the  government  settled, 
well  understood,  and  easily  managed. 

While  all  these  advantages  of  improved  method  and  result  would  be  obtained, 
there  would  be  at  the  same  time  the  removal  of  an  unwelcome  burden  from  the 
majority  of  the  faculty,  and  the  prevention  of  a  great  and  needless  loss  of  time. 
What  good  reason  can  be  given  why  twenty  or  thirty  or  more  men  should  leave  their 
work,  perhaps  depriving  ten  times  that  number  of  students  of  instruction  to  which 
they  are  entitled,  in  order  to  decide  what  shall  be  done  with  some  boy  who  has  copied 
from  his  neighbor's  paper  during  an  examination  ? 

Such  a  plan  of  organization  would  leave  for  the  general  faculty  only  those  busi- 
ness affairs  w^hich  are  of  the  first  importance.  Those  would  hardly  include  more 
than  general  legislation  for  the  guidance  of  the  subordinate  bodies  and  the  mosi 
serious  cases  of  discipline.  With  this  class  of  its  duties  so  much  reduced,  it  would 
have  time  for  more  frequent  and  careful  consideration  of  the  second  kind  that  I 
named — those  of  conference. 

There  are  many  topics  on  which  a  free  consultation  together  by  members  of  a 
faculty  may  be  fruitful  of  excellent  results.    Though  less  argent  from  a  lower  pohil 
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of  Tie^w  than  legislative  and  administrative  matters,  they  are,  from  a  higher  point  of 
view,  even  more  argent  and  of  far  greater  consequence.  They  belong  to  a  wide  field. 
Almost  any  subject  that  pertains  to  the  welfare  of  a  college  or  to  the  relations  of  its 
members  to  it  and  to  each  other  may  on  fit  occasions  be  profitably  considered  by  a 
college  faculty.  The  needs,  the  defects,  the  hindrances,  the  possibilities  of  the  insti- 
tution ;  its  relations  to  the  public,  plans  for  enlargement  and  improvement,  the  wel- 
fare of  the  students — these  and  many  more  ought  to  command  the  interest  and 
cooperation  of  every  member. 

The  direct  benefits  that  are  likely  to  flow  from  such  conferences  are  perhaps  suffi- 
ciently obvious,  and  I  shall  therefore  reserve  what  time  remains  to  me  for  emphasiz- 
ing two  or  three  indirect  benefits,  which  to  my  mind  are  of  even  greater  value. 

One  of  these  is  that  each  professor  may  thus  keep  himself  informed  to  some  extent 
of  the  work  of  other  departments  of  the  college.  He  can  hardly  fail  to  do  his  own 
work  more  intelligently  if  he  is  acquainted  with  that  of  his  fellow  teachers.  Both 
from  their  merits  and  from  their  defects  he  can  improve  his  methods  of  instruction ; 
and  he  can  modify  his  requirements  in  kind  and  amount  so  as  to  afiord  and  to 
receive  the  greatest  help. 

Better  than  information  is  stimulus;  and  no  teacher  who  is  alive  to  the  demands 
of  his  profession  can  engage  in  such  conferences  without  being  filled  with  higher 
imprulses.  The  methods,  the  suggestions,  the  spirit  of  his  associates  will  sharpen  his 
perceptions  and  deepen  his  interest. 

Bat  perhaps  the  highest  benefit  of  the  faculty  meeting  is  the  feeling  of  unity  which 
it  may  foster,  and  which  can  hardly  be  maintained  without  it.  The  success  of  a  col- 
lege, like  the  success  of  an  army,  depends  not  merely  on  the  faithful  performance 
of  individual  duty  by  each  member,  but  no  less  on  the  esprit  de  corps  by  which  it 
is  inspired.  Many  a  college  needs  more  than  it  needs  anything  else  the  cultivation 
of  a  catholic  mind.  There  is  a  tendency  to  forget  the  general  interest  in  one^s  zeal 
for  his  own  department.  If  any  great  success  is  to  be  achieved,  this  disintegration 
most  be  arrested.  Every  man  must  learn  to  look  not  on  his  own  things,  but  also  on 
the  things  of  others.  There  must  be,  and  must  be  felt,  a  bond  of  unity.  To  create 
sneh  a  bond  and  to  make  and  keep  it  a  living  bond,  there  is  perhaps  no  agency  that 
may  be  made  more  efficient  than  the  faculty  meeting.  Here,  if  anywhere,  a  union 
of  feeling  may  be  awakened  and  a  union  of  effort  inaugurated.  Here,  if  anywhere, 
the  college  may  be  converted  from  a  congeries  of  departments,  each  confining  itself 
within  its  own  narrow  circle,  and  perhaps  jealous  or  even  hostile  toward  all  the 
others,  into  a  compact  and  vital  organization,  each  part  supported  and  supporting, 
and  all  animated  by  a  common  soul. 

This  result  will  naturally  accompany  and  follow  the  common  pursuit  of  an  objec- 
tive end.  When  a  body  of  men  unite  heartily  to  accomplish  an  object,  each  one  of 
them  spontaneously  and  almost  unconsciously  passes  into  a  freer  and  more  sympa- 
thetic atmosphere.  Mental  contact  generates  a  fire  that  would  have  slept  forever  in 
the  separate  mind.  The  oxygen  of  one  mind  combines  with  the  carbon  of  others  to 
create  a  flame  by  which  all  are  filled  with  light  and  heat.  Or  by  proximity  alone 
slumbering  minds,  like  dying  embers,  may  warm  each  other,  first  into  a  glow  and 
then  into  a  radiant  fire.  The  professor  alone  in  his  library,  or  teaching  his  class,  or 
surrounded  by  students  in  his  laboratory,  may  not  be  distinctly  conscious  of  this  ele- 
ment of  fellowship  in  his  mental  states  and  actions;  but  his  thought  is  clearer  and 
more  consecutive,  his  speech  is  more  limpid  and  illuminating,  and  his  whole  aspect 
and  movement  are  freer  and  more  eftective  because  he  has  felt  the  prolonged  touch 
and  received  the  stimulating  force  of  the  men  who  study  and  teach  around  him.  The 
Intellectual  potential  of  a  college  thus  charged,  compared  with  that  of  a  single  mind 
working  in  isolation^  is  as  the  enthusiasm  of  a  mass  meeting  to  the  torpidity  of  a 
solitary  plowman. 

These,  then,  are  the  possible  uses  of  the  faculty  meeting — the  convenient  transac- 
tion of  business,  a  collective  intelligence  of  the  work  of  the  se  veral  departments 
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and  of  the  institution  as  a  whole,  the  awakening  of  in.lividnal  interest  and  power, 
and  the  inspiration  of  fellowship;  and  the  greatest  of  these  is  inspiration. 

The  faculty  meeting  ought  to  be  the  center  of  strong  intellectual  and  spiritaal 
forces.  It  ought  to  develop  and  promulgate  the  ideas  which  form  the  texture  of 
the  academic  life.  Its  spirit  ought  to  be  high  and  magnanimons,  and  its  impress  on 
the  student  body  ought  to  be  a  royal  impress,  set  so  deep  that  it  can  never  be 
efl'aced.  That  spirit  ought  to  pervade  the  atmosphere  of  the  place  as  a  purifying 
and  stimulating  force  reaching  upward  and  downward  from  the  office  of  the  presi- 
dent to  the  room  of  the  humblest  and  most  sluggish  student,  and  outward  to  the 
utmost  boundaries  of  its  sphere.  The  faculty  meeting  ought  to  be  the  fountain  of 
life  to  the  college — the  warm  and  ample  heart  whose  beat  regulates  the  pulse  of  the 
whole  body,  and  from  whose  outgoing  tide  the  whole  body,  fitly  joined  together 
and  compacted,  may  make  increase  unto  the  building  up  of  itself  both  in  love  and 
in  power. 

When  can  such  conferences  be  held?  This  must  be  determined  according  to  cir- 
cumstances. If  the  time  of  the  faculty  meetings  is  taken  wholly  or  partly  from 
regular  programme  hours,  it  would  hardly  be  right  to  extend  it  for  this  purpose. 
But  if  the  faculty  meetings  have  an  evening  set  apart  for  them  once  a  week,  or  once 
a  fortnight,  or  once  a  month,  the  latter  part  of  the  evening  may  very  apprc^riately 
and  profitably  be  devoted  to  such  conferences  as  are  here  meant.  It  might  be  a  still 
better  plan,  and  one  that  would  suit  either  case,  to  give  one  evening  a  montli  to 
this  special  object,  and  to  have  one  or  two  short  papers  prepared  as  a  basis  for  dis- 
cussion. What  is  this  meeting  in  which  we  are  now  engaged  but  a  representative 
faculty  meeting  of  the  kind  I  have  suggested?  If  it  is  worth  while  for  us  to  come 
together,  at  great  expense  of  money  and  time,  from  different  colleges  scattered  over 
the  whole  country,  to  hold  such  conference  meetings  as  this,  surely  it  would  repay 
the  slight  effort  and  inconvenience  involved  in  holding  meetings  of  a  single  fitculty 
for  a  similar  purpose. 


THE  SECTION  ON  ENTOMOLOGY. 


The  following  papers  were  read  before  the  Section: 
"Entomological  Work  in  Experiment  Stations,"  by  11.  Osborn. 
"The  Economic  Value  of  Parasites,"  by  F.  M.  Webster. 
"Special  Insect  Outbreaks  of  1894  in  Iowa,"  by  H.  Osbom, 
"The  use  of  Arsenites  on  Tobacco,"  by  H.  Garman. 

Entomological  Work  in  Experiment  Stations. 

By  H.  OsBORN. 

It  is  the  intent  of  this  paper  to  discnss  some  of  the  practical  details  of  entomolog- 
ical work  in  connection  with  the  experiment  stations  and  point  out  some  of  the 
necessities  for  such  work^  and  to  attempt  to  make  plain  the  needs  of  hetter  equip- 
ment and  greater  enlargement  in  this  lino  of  agricultnral  investigation.  Those  who 
have  preceded  me  in  this  office  have  taken  occasion  to  indicate  the  extent  and 
nature  of  work  heing  carried  on  in  the  stations  and  gathered  statistics  regarding 
station  workers  and  the  equipment  with  which  they  are  fitted,  and  to  point  out  also 
the  necessities  of  greater  facilities.  It  will  he  simply  furthering  this  ohject  to  dis- 
cuss some  of  the  particular  methods  in  which  such  enlargement  is  necessary. 

The  station  entomologist  must  have  two  main  objects  in  view :  First,  the  thorough 
investigation  of  such  insects  as  are  the  most  abundant  in  his  territory,  and,  second, 
the  thorough  dissemination  of  this  knowledge  and  the  adoption  of  whatever  pre- 
ventive and  remedial  measures  are  shown  to  be  necessary  by  the  cultivators  of 
his  State.  It  need  hardly  be  said  that  the  latter  is  the  much  more  practical  and 
difficult  part  of  his  duty.  In  the  investigation  of  the  insects  of  his  particular 
locality  the  entomologist  will  naturally  give  his  attention  to  those  which  are  of 
particnlar  economic  importance,  but  the  multiplicity  of  the  injurious  forms  and 
their  varying  importance  from  year  to  year  will  often  make  it  a  difficult  question  to 
decide  upon  the  particular  species  to  receive  attention.  While,  in  a  considerable 
degree,  he  should  be  controlled  by  the  demands  of  the  residents  of  his  vicinity,  it 
will  not  do  to  be  entirely  influenced  by  such  demands,  for  he  may  discover  that 
there  are  insects  which  attract  little  or  no  attention  from  the  average  observer,  but 
which  have  a  much  greater  economic  importance  than  some  of  the  more  conspicuous 
ones,  and  he  must  not  only  undertake  the  study  of  such  forms,  but  he  must  show 
their  importance  to  the  public. 

A.  thorough  knowledge  of  the  complete  history  of  the  different  species  of  insects 
of  his  locality  is  an  essential  foundation  for  economic  work,  and  I  believe  we  should 
not  lose  sight  of  the  importance  of  detailed  work  in  the  life  history  of  species.  It  is 
no  doubt  true  that  there  are  certain  methods  of  treatment  which  are  applicable  to 
large  groups  of  insects,  and  that  the  more  thorough  study  of  poisonous  solutions 
and  methods  of  application  are  promising  in  result,  but  there  is  the  danger  that  too 
much  reliance  be  placed  upon  such  methods,  and  that  the  investigator  neglect  to 
inquire  into  the  details  of  the  habits  of  insects,  and  that  there  may  be  cases  where 
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certain  pecnliarities  of  habit  will  render  an  insect  proof  against  measures  which  it 
first  sight  appear  to  be  entirely  practicable.  Methods  of  spraying  and  oomhinations 
of  substances  for  this  purpose  have  been  tested  and  experimented  with  to  a  consid- 
erable extent  by  men  who  are  not  trained  entomologists,  and,  in  many  cases,  to  very 
decided  advantage  in  the  production  of  mechanical  devices  for  spraying  and  com- 
binations of  insecticidal  substances,  but  in  some  cases  the  attempted  application  of 
such  methods  or  combinations  to  certain  kinds  of  insects  would  be  recognized  as 
useless  by  anyone  acquainted  with  the  fundamental  structure  of  insects. 

While  we  would  encourage  therefore  every  eflfort  toward  the  perfection  and  adop- 
tion of  spraying  devices  and  spraying  fluids,  we  would  urge  the  importance  of  refer- 
ring the  application  of  these  to  various  insects  whose  habits  are  not  entirely  known 
to  trained  entomologists  who  should  be  able  to  determine  as  to  the  possible  valae  or 
usefulness  of  the  effort  and  the  direction  of  practicability  for  such  measures.  That 
the  entomologist  connected  with  an  experiment  station  should  devote  himself  to  the 
investigation  of  the  injurious  insects  in  his  territory  would  seem  to  require  no  argn- 
ment,  but  there  are  cases  in  which  we  see  entomologists  in  their  capacity  as  station 
workers  devoting  themselves  to  studies  which,  to  say  the  least,  have  but  a  very 
remote  relation  to  the  practical  needs  of  their  constituency.  While  a  knowledge  of 
the  insect  fauna  of  each  particular  State  is  a  great  desiderattmi  and  is  ultimately  of 
economic  importance,  it  seems  to  mo  that  to  make  this  the  leading  subject  of  stody 
to  the  exclusion  of  the  study  of  the  habits  of  the  known  destructive  forms  is  a  mis- 
take. To  take  up  the  investigation  of  monographing  of  a  group  of  insects,  which, 
in  their  distribution  and  habits,  have  little  relation  to  the  industries  of  his  State,  is 
unwarranted.  For  the  person  engaged  as  an  experiment  station  worker  to  engage 
in  the  monographing  of  a  group  of  marine  mollusca  would  be  manifestly  absurd,  l)at 
instances  not  greatly  different  from  this  could  be  cited  from  the  history  of  our  exper- 
iment stations.  It  must  be  remembered,  of  course,  that  there  are  a  number  of 
instances  in  which  the  station  entomologist  is  simply  to  devoto  part  of  his  time  to 
station  work  and  part  to  other  duties,  and  if  such  work  is  embraced  among  his  other 
duties  this  remark  would  have  no  application.  It  should  be  understood  thoronghly> 
however,  that  it  is  a  matter  of  common  honesty  for  an  individual  engaged  for  a 
certain  kind  of  work  to  devote  himself  thoroughly  to  that  particular  work. 

In  the  method  of  work  which  he  investigates  the  entomologist  should  aim  above 
all  to  secure  thoroughness  and  accuracy,  and  for  this  purpose  he  needs  a  full  equip- 
ment of  apparatus,  the  particular  character  of  which  will  depend  upon  his  location 
and  the  subject  of  study,  but  in  the  provision  of  which  ho  should  not  be  stinted. 
For  the  full  elaboration  of  life  histories  some  form  of  insectary  is  almost  essential, 
although,  of  course,  much  work  may  be  done  without  the  complete  control  of  condi- 
tions which  may  be  provided  by  such  a  building.  Of  breeding  cages  ho  should  have 
a  full  supply,  and  these  will  be  constructed  in  varying  degrees  of  complexity,  accord- 
ing to  the  results  to  be  reached.  He  must  not  omit  the  study  of  minute  details  in 
structure  or  a  careful  determination  of  species  and  varieties,  as  this  may  happen  to 
be  an  important  factor  in  the  determination  of  methods  of  work,  danger  of  intro- 
duction and  distribution  of  certain  species,  and  other  points  of  importance,  all  of 
which  can  not  be  exaggerated.  A  complete  equipment  for  thorough  microscopic 
work  is  therefore  of  absolute  necessity,  and  no  entomologist  should  consider  his 
equipment  complete,  or  even  begun,  without  such  an  outfit.  While  a  great  number 
of  insects  which  he  is  called  upon  to  examine  may  be  readily  determined  without  the 
use  of  the  microscope,  there  are  many  in  which  the  microscopic  characters  are  an 
absolute  necessity.  For  instance,  the  necessity  of  such  work  occurs  in  the  recent 
distribution  of  the  San  Job6  scale,  which  has  been  of  such  immense  importance  in 
California,  and  which  during  the  last  two  years  has  been  recognized  at  a  number  of 
localities  in  the  Eastern  States.  The  extensive  notices  given  to  the  distribution  of 
this  species  naturally  led  to  an  examination  of  orchard  trees  all  through  the  fruit- 
growing districts,  and  many  specimens  of  the  common  native  bark  lice  were  sent  to 
our  experiment  station  for  identification,  and  doubtless  the  same  occurred  in  nearly 
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every  State  where  the  orchard  is  of  any  importance.  The  prompt  distinction  of  the 
San  Jos^  species  from  the  common  forms  can  readily  he  seen  to  have  decided  impor- 
tance in  relation  to  the  distribution  of  nursery  stock  or  scions  from  orchard  trees. 
Another  very  essential  feature  of  the  equipmeut  is  an  extensive  collection  carefully 
determined  as  a  basis  for  recognition  of  the  species  that  may  be  sent  in  for  identifica- 
tion as  well  as  for  a  knowledge  of  the  local  fauna.  Such  collections  must  necessarily 
be  the  work  of  time  and  thorough  preparation  and  their  careful  identification  a 
matter  of  much  labor  and  expense,  but  this  should  by  no  means  be  neglected,  for  it 
is  impossible  to  tell  when  there  may  be  a  demand  for  the  identification  of  some  obscure 
species,  and  naturally,  if  it  is  an  insect  attracting  any  attention,  the  determination 
must  be  prompt  and  certain.  Whether  the  insect  be  injurious  or  not  the  parties 
noticing  it  and  sending  for  information  want  to  know  what  the  nature  of  the  insect 
may  be,  whether  of  possible  danger  or  not,  and  whatever  facts  may  be  of  impor- 
tance regarding  its  appearance.  It  is  an  excellent  plan  also  for  each  entomologist 
to  take  up  some  group  of  insects  having  economic  importance  as  somewhat  of  a 
speciality,  since  it  is  impossible  for  one  to  be  an  expert  in  all  lines,  and  then,  by  cor- 
respondence and  exchanging  with  entomologists  who  have  given  attention  to  other 
groups,  each  may  become  possessed  of  collections  which  are  authentic.  The  careful 
work  on  timber  insects  in  the  West  Virginia  station  is  an  excellent  example  of  the 
value  of  this  plan.  The  work  of  Hopkins  on  ScolytidcB,  Bruner  on  Orthoptera,  and 
Smith  on  NoctuidcB  is  directly  in  line  of  such  study.  The  enlargement  of  this  fea- 
ture of  the  station  work  upon  the  part  of  those  in  authority  would  seem  to  me  very 
desirable. 

I  desire  here  to  call  attention  to  a  phase  of  our  work  which  I  believe  confronts  the 
entomologist  in  all  parts  of  the  country  and  which  seems  likely  to  be  a  perplexing 
problem  in  the  time  to  come.  I  refer  to  the  various  insecticides,  good,  bad,  and 
indifferent,  which  are  placed  upon  the  market  and  more  or  less  energetically  brought 
to  public  notice  by  parties  who  have  simply  the  commercial  phase  of  the  subject  in 
view.  It  would  be  entirely  out  of  place  to  make  a  general  condemnation  of  these 
substances  or  of  parties  who  are  pushing  their  use.  Some  of  them  are  undoubtedly 
valuable,  and  there  can  be  no  question  that  benefit  arises  from  the  adoption  of  these 
insecticides  by  parties  who,  from  indifference  and  ignorance,  would  not  adopt  well- 
known  standard  preparations  that  might  be  used  with  much  less  expense.  We 
must  recognize  the  large  advantage  of  the  commercial  advertiser  in  placing  his  wares 
before  the  public,  and  the  fact  that  the  average  farmer  is  quite  likely  to  adopt  the 
remedy  which  is  accessible  at  his  nearest  supply  station  when  forced  to  adopt  reme- 
dial measures  by  some  outbreak  of  insect  injury.  An  effort  to  secure  the  establish- 
ment of  supply  stations  for  standard  apparatus  and  insecticides  in  the  larger  towns 
of  each.  State  might  be  of  practical  benefit.  Such  a  movement  has  been  undertaken 
in  Idaho,  where  the  distance  from  main  supply  depots  renders  such  a  provision  par- 
ticularly necessary.  It  is  an  i  mportant  question  whether  we  should  go  out  of  our  way 
to  expose  fraudulent  materials  or  to  condemn  ttiose  which,  as  placed  on  the  market, 
are  sold  at  many  times  their  actual  value.  Some  method  of  reaching  this  question 
is  necessary  for  the  protection  of  cultivators  who  ask  such  information  and  who  have 
not  the  means  of  distinguishing  the  unscrupulous  from  the  honest  dealer;  also  for 
the  protection  of  the  man  who  gives  an  honest  article  for  an  honest  price.  We  can 
doubtless  gain  wisdom  from  an  examination  of  the  history  of  fertilizer  control. 

There  is,  however,  need  of  some  uniform  plan  to  be  adopted  by  the  entomologists 
of  the  various  stations,  and  what  seems  to  me  a  very  excellent  movement  has  been 
started  by  the  Association  of  Economic  Entomologists,  whereby  it  is  hoped  that  this 
question  can  be  dealt  with  in  a  satisfactory  manner.  While  it  may  seem  unnecessary 
to  test  all  the  different  insecticides  which  may  be  brought  out  and  which  are  pro- 
tected by  trade-mark  or  patent,  it  is  in  many  cases  almost  essential  that  the  ento- 
mologist should  be  prepared  to  give  an  authoritative  answer  regarding  the  value  of 
such  substances.  For  each  entomologist  to  attempt  the  testing  of  all  such  sub- 
stances would  be  manifestly  impracticable,  but  the  testing  of  the  different  kinds 
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being  divided  among  different  stations  and  duplicated  at  three  or  more  of  them 
not  only  divides  tbe  labor  and  the  responsibility,  bnt  makes  the  results  mnch  more 
authoritative.  The  same  is  true  regarding  the  test  of  insecticide  machinery.  The 
various  devices  for  spraying  or  for  the  mechanical  destruction  of  insects  which  in 
some  cases  are  so  expensive  that  it  is  impracticable  for  each  station  to  secure  an 
outfit,  while  if  they  are  taken  as  a  gratuity  from  the  manufacturers  there  is  sufficient 
obligation  on  the  part  of  the  station  to  make  the  result  of  less  value  than  where  the 
test  can  be  made  with  entire  freedom  from  such  obligation. 

A  phase  of  the  station  work  which  does  not  make  any  material  show,  but  seems  to 
me  to  be  of  as  great  importance  as  anything  that  we  undertake,  is  the  attention 
to  correspondence  regarding  insects.  Every  letter  of  inquiry  regarding  injnrions 
insects  or  asking  the  determination  of  any  forms  should  receive  most  careful  atten- 
tion, and  replies  bo  written  with  the  same  care  that  would  be  devoted  to  an  article 
for  publication.  In  many  cases  such  letters  may  pass  irom  hand  to  hand  to  be  used 
by  the  neighbor  or  different  parties,  and  indeed  where  referring  to  insects  of  interest 
in  a  particular  locality,  they  are  very  likely  to  be  handed  to  some  local  paper  and  may 
thus  get  a  much  wider  circulation  than  the  writer  anticipat^BS.  Moreover,  a  earefnl 
reply  to  one  letter  is  very  likely  to  encourage  further  correspondence,  and  in  this 
way  the  entomologist  will  secure  a  correspondent  who  may  be  of  very  great  senice 
in  keeping  him  informed  ae  to  the  insects  of  importance  in  that  locality  and  who 
would  become  a  center  of  information  for  the  neighborhood  in  which  he  lives.  A 
personal  letter  is  much  more  likely  to  be  carefully  read  and  its  suggestions  followed 
than  a  general  note  published  in  a  general  way,  so  that  this  personal  correspondence 
may  be  more  effective  in  bringing  about  active  adoption  of  remedies  than  a  wide 
distribution  of  information  in  published  reports. 

The  question  of  what  to  publish  and  how  to  publish  the  results  of  investigations 
is  often  a  very  perplexing  one.  The  great  majority  of  the  people  whom  we  wish  to 
serve  have  very  meager  knowledge  of  the  structure  and  habits  of  insects,  and  great 
pains  must  be  taken  not  to  bury  our  information  in  articles  written  in  langnage 
beyond  their  reach.  On  the  other  hand,  we  will  fail  in  one  great  purpose  of  onr 
work  if  we  simplify  to  such  an  extent  as  to  not  present  the  evidences  on  which  con- 
clusions may  be  founded.  The  reader  should  be  left  with  some  more  definite  knowl- 
edge of  the  subject  in  hand  than  he  possessed  before,  and  if  possible  stimulated  to 
observation,  thought,  and  experiment  for  himself.  The  plan  of  writing  plain,  untech- 
nical  articles,  but  with  every  effort  to  secure  accuracy  and  clearness  of  expression 
for  the  general  bulletins,  and  of  publishing  more  technical  matter  necessary  for  the 
use  of  station  workers  in  such  journals  or  bulletins  as  will  reach  especially  the 
scientific  workers,  seems  an  excellent  one.  Aside  from  these  methods,  we  must  adopt 
all  possible  means,  such  as  personal  work  in  institutes,  notes  in  agricultural  papers, 
etc.,  to  reach  the  greatest  possible  number. 

Entomological  work  has  made  gratifying  progress,  but  results  so  far  gained  are, 
I  am  confident,  but  a  slight  indication  of  what  may  be  accomplished  by  persistent, 
faithful^  and  well-directed  effort. 


THE  SECTION  ON  MECHANIC  ARTS. 


Tbe  first  mectinpr  of  tlie  Section  on  Mechanic  Arts  was  held  in  tLe 
main  parlor  of  tbe  Ebbitt  House,  November  13. 

The  meeting  was  called  to  order  by  President  J.  H.  Washburn,  of 
Bhode  Island,  at  2  p.  m. 

On  motion  of  Mr.  Anderson,  of  Kentucky,  seconded  by  Mr.  Drake, 
of  Rhode  Island,  a  committee  was  appointed  to  take  some  steps  to 
interest  all  American  colleges  to  send  representatives  to  take  part  in 
the  meetings  of  the  Section  on  Mechanic  Arts.  The  committee  named 
by  the  chair  was  Messrs.  Anderson,  Drake,  and  Tyler. 

The  secretary  was  instructed  to  request  Mr.  True  to  send  a  copy  of 
the  next  annual  report  of  the  Association  of  American  Agricultural 
Colleges  and  Experiment  Stations  to  every  instructor  in  mechanic  arts 
in  the  colleges  belonging  to  the  Association. 

On  motion  of  Mr.  James  K.  Patterson,  of  Kentucky,  seconded  by  Mr. 
Tyler,  of  Massachusetts,  a  committee  was  appointed  to  define  the  scope 
of  the  work  of  the  Section  on  Mechanic  Arts.  A  committee  composed 
of  Messrs.  Tyler,  Drake,  and  Anderson  was  appointed. 

On  motion,  the  meeting  proceeded  to  listen  to  the  reading  of  the 
following  papers: 

"  Shop  Courses  for  Mechanical  Engineering  Students,^  by  J.  J.  Wil- 
more. 

"  Wliat  Mechanical  Work  Shall  we  Give  the  Students  in  our  Agri- 
cultural Colleges?^'  by  W.  E.  Drake. 

MINUTES  OF  MEETING  OF  SECTION  ON  MECHANIC  ARTS,  NOVEMBER 

14,  1894. 

The  meeting  of  the  Section  on  Mechanic  Arts  was  called  to  order  by 
President  J.  H.  Washburn  at  2.20  p.  m.,  November  14,  in  main  parlor 
of  Ebbitt  House,  Washington.,  D.  0. 

On  motion  of  Mr.  Tyler,  seconded  by  Mr.  Patterson,  a  vote  of  tluinks 
was  extended  President  Washburn  for  the  efficient  manner  in  which  lie 
had  conducted  the  affairs  of  the  Section  on  Mechanic  Arts  during  the 
past  year. 

The  committee  appointed  to  define  the  scope  of  the  work  of  the 
Section  offfered  the  following  resolution : 

Uetolved,  That  the  officers  of  the  Section  on  Mechanic  Arts  be  requested  to  arrange 
for  tbe  presentation,  next  year,  of  papers  dealing  mainly  witJi  those  subjects  which 
fall  nnder  the  designation  "  Mechanic  Arts  "  in  their  special  relation  to  the  work  of 
colleges  of  agriculture  and  mechanic  arts,  and  that  thoy  be  further  requested  to 
Beciire  the  presentation  of  as  many  such  papers  as  possible  before  the  fuU  Association. 
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A  committee  composed  of  Messrs.  Anderson  and  Silvester  was 
appointed  for  the  purpose  of  having  the  papers,  read  this  year  berore 
the  Section,  x)ab]ished  in  the  general  convention  proceedings. 

The  following  papers  were  presented  : 

"  Some  Problems  of  Manual  Training  in  our  Technical  Schools,"  by 
J.  R.  McCoU. 

"  Belt  Fastenings,''  by  Walter  Flint. 


THE  SECTION  ON  HORTICULTURE  AND  BOTANY. 


The  chairman,  Mr.  Goff,  of  Wisconsin,  and  secretary,  Mr.  Pammel,  of 
Iowa,  did  not  attend  the  convention,  and  the  Section  organized  by  elect- 
ing Mr.  Tracy,  of  Mississippi,  as  chairman  for  the  meeting  and  Mr. 
Halsted,  of  Kew  Jersey,  as  secretary.  The  printed  programme  for  the 
Section  gave  the  titles  of  eleven  i)apers  by  as  many  authors,  but  only 
two  of  these  authors  were  present  during  the  whole  convention,  and  only 
one  at  the  organization  of  the  Section.  A  committee  upon  programme 
was  therefore  appointed,  consisting  of  Messrs.  Mell,  of  Alabama, 
Lazenby,  of  Ohio,  and  the  acting  secretary,  to  report  at  the  next  session 
of  the  Section. 

The  first  paper  read  (by  the  secretary)  was  by  H.  N.  Starnes,  of 
Georgia,  upon  "The  Proper  Position  of  Hybrids  in  the  Classification 
of  American  Grapes."  A  classification  is  proposed  dividing  all  sorts 
of  grapes  into  seven  series  or  species,  and  all  native  subspecies  are 
considered  as  varieties.  The  mother  plant  in  all  cases  regulates  the 
series  into  which  the  hybrid  falls.  The  vineyard  in  charge  of  the 
writer,  Mr.  Redding  stated,  was  arranged  according  to  the  classification 
offered.  Mr.  Lazenby  stated  that  plums  and  other  fruits  needed  a  sat- 
isfactory plun  of  classification.  Mr.  Burrill  suggested  that  more  of 
botany  and  the  methods  of  botanists  should  be  used  in  horticulture. 

Mr.  Goff  sent  a  paper  upon  "  Plant  Breeding  at  Experiment  Stations," 
which  was  read  by  the  secretary.  The  author  made  a  strong  plea  for  the 
origination  of  new  varieties  at  the  experiment  stations,  and  stated  that 
it  was  his  firm  conviction  that  grand  results  must  come  from  i)lant  breed- 
ing. A  lengthy  discussion  followed,  in  which  Messrs.  Mell,  Tracy, 
Burrill,  and  others  took  part. 

A  short  session  of  the  Section  was  held  on  Tuesday  evening,  at  which 
there  was  a  discussion  upon  the  general  question  of  how  best  to  make 
the  sectional  meetings  of  greatest  value.  Methods  of  teaching  horti- 
culture were  offered,  as,  for  example,  a  winter  garden  under  glass  by 
Mr.  Lazenby;  greenhouse  methods  by  Mr.  Rane,*of  West  Virginia. 
Short  courses  in  horticulture  it  was  thought  by  some  would  help  to 
teach  the  instructor  how  to  do  his  work.  Mr.  Waite,  of  the  Depart- 
ment of  Agriculture,  outlined  briefly  his  experiments  with  i)ears. 

At  the  next  session,  Thursday  afternoon,  Mr.  Green,  of  Ohio,  having 
arrived,  read  two  papers:  (1)  "The  Position  of  Greenhouse  Benches 
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for  Experiment  Work,^  and  (2)  "Constmction  of  Greenhouse  Benches 
for  Subirrigation."  Side  benches  are  objectionable  and  therefore  it  was 
advocated  to  divide  the  greenhouse  space  so  as  to  have  two  benches 
with  an  alley  30  inches  between  them  in  the  middle  of  the  house,  and 
a  narrow  one  running  along  each  side  wall.  For  subirrigation  the  tile 
is  laid  upon  the  bottom  of  the  bench  and  the  water  runs  out  at  the 
joints,  wetting  the  soil  uniformly.  If  the  water  runs  out  the  lower  end 
of  the  tile  too  freely  it  may  be  checked  by  using  small  sheets  of  tin 
placed  between  the  joints  of  the  tile  at  any  point  where  more  water  is 
desired  in  the  bed. 

A  plan  of  field  experiments  with  ftingicides  was  outlined  by  Mr. 
ITalsted  and  some  results  mentioned  that  had  been  obtained  during  the 
present  year.  Spraying  with  Bordeaux  ndxture  for  the  leaf  spot  of  the 
beet  was  successful,  and  the  anthracnose  and  blight  of  beans  can  be  con- 
trolled.    Bordeaux  mixture  in  excess  caused  a  dwarfing  of  the  plants. 

A  paper  by  Mr.  Pammel  upon  "  Bacteriosis  of  Rutsvbagas"  was  read 
by  the  secretary.  A  fatal  rot  of  rutabagas  was  found  to  be  due  to 
microorganisms,  a  new  species  of  bacillus.  Mr.  Mell  stated  that  he  had 
met  with  a  similar  decay.  Two  other  papers  by  Mr.  Pammel  were  read 
by  title,  namely:  (1)  "On  the  Distribution  of  Some  Weeds  in  the 
United  States,  especially  Iva  xanthiifolia,  Lacfuca  scariola,,  Solanum 
rostratum,  and  8.  carolinense;^^  (2)  "  Notes  on  Diseases  of  Plants  at 
Ames,  Iowa,  1894.'' 

Mr.  BoUey's  (North  Dakota)  pai)er  upon  "  Effect  of  Change  of  Soil 
upon  Growth  of  Wheat"  was  read  by  Mr.  Lazenby.  Among  the  con- 
clusions arrived  at  from  the  experiments  are:  (a)  "  That  the  grain  or 
fruit  of  wiieat  is  much  less  subject  to  variation  than  its  vegetative 
parts;  (b)  that  true  varieties  under  like  soil  and  climatic  conditions 
will  approximate  a  like  product  without  reference  to  the  parent  soil; 
and  hence,  {c)  that  in  general  the  changing  of  seed  wheats  because  of 
supposed  advantages  to  be  attained  through  change  of  soil  is  base<l 
upon  a  fallacious  supposition." 

Mr.  Waldron's  (North  Dakota)  paper  upon  "A  New  Macrosporinm 
Disease  of  Squashes"  was  read  by  the  secretary,  as  likewise  one  irom 
Mr.  Corbett  (South  Dakota)  upon  "  Determination  of  Sex  in  Sh^herdia 
argentia  by  Bud  Characters." 

Mr.  Rane,  of  West  Virginia,  contributed  some  points  upon  "  Surface 
Subirrigation."  Ordinary  tiles  are  used  for  conducting  the  water 
between  the  rows  of  plants.    "  It  is  simple,  practical,  and  inexpensive.'* 


PROVISIONAL  SECTION  ON  STATION  WORK. 


Called  to  order  at  4  o'clock  p.  m.,  November  14. 
The  secretary  annonnced  three  topics  for  discussion : 

(1)  Touching  the  permanence  of  the  Section,  the  present  Section 
being  provisional. 

(2)  Touching  a  communication  from  the  Association  of  German 
Experiment  Stations. 

(3)  Touching  the  classification  and  arrangement  of  station  accounts. 
Upon  motion  the  topics  were  taken  up  in  the  above  order. 

(1)  Mr.  Smith  moved  that  steps  be  taken  Jooking  to  the  formation  of 
a  permanent  section  on  station  work. 

Opposed  by  Mr.  Frear  on  the  ground  that  too  many  sections  would 
be  undesirable;  and  by  Mr.  Johnson,  Mr.  Mell,  and  Mr.  Myers  on  the 
ground  that  the  questions  likely  to  come  up  before  a  section  on  station 
work  could  be  better  discussed  before  the  general  body. 

The  motion  was  lost. 

(2)  The  secretary  presented  a  communication  from  Prof.  Dr.  Nobbe, 
of  the  German  Association,  stating  that  the  participation  of  members 
of  foreign  experiment  stations  would  always  be  welcome. 

Mr.  Jenkins  read  r.esolutions  which  he  had  prepared  in  response  to 
this  communication.  It  was  moved  and  seconded  that  they  be  recom- 
mended to  the  General  Session  for  passage. 

Carried. 

(3)  In  order  to  bring  before  the  meeting  the  third  topic  (the  super- 
vision by  the  Secretary  of  Agriculture  of  the  expenditure  of  station 
funds)  Mr.  Alvord  offered  the  following  resolution: 

Besolred,  That  in  the  opinion  of  this  Association  it  will  be  diflicQlt  for  the 
Secretary  of  Agricultore  to  fully  ascertain  the  facts  as  to  the  application  of  station 
fnnds,  from  the  examination  in  Washington  of  a  linancial  statement  or  report  to 
be  rendered  after  the  close  of  the  fiscal  year,  and  that  some  further  action  by  the 
Department  of  Agriculture  is  deemed  expedient,  such  as  visits  to  stations  by  suitable 
members  of  the  Department. 

Mr.  Johnson  opposed  the  motion  on  the  ground  that  the  form  of  report 
prepared  by  the  committee  in  cooperation  with  the  Secretary  of  Agri- 
culture was  quite  satisfactory  and  would  enable  the  Secretary  to  see 
clearly  what  was  being  done  with  the  funds. 
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Mr.  Plumb  said  that  the  new  form  would  cause  mauy  changes  m  the 
system  of  accouuts  at  Purdue.  He  thought  it  desirable  for  the  Secre- 
tary of  Agriculture  to  send  on  a  representative  to  see  just  how  the 
funds  were  expended. 

Mr.  Jenkins  thought  there  would  be  great  difficulty  in  classifying 
station  expenditures  under  the  proper  heads.  How  were  administra- 
tive expenses  and  those  of  the  scientific  staff  to  be  separated?  There 
were  many  things  that  could  not  be  found  out  except  by  personal  exam- 
ination miide  by  some  one  sent  on  for  the  purpose.  He  was  heartily 
in  favor  of  the  Department  authorities,  before  passing  judgment  on 
whether  station  funds  had  been  proi>erly  expended,  sending  somebody 
to  find  out. 

Mr.  Craighead  opposed  the  motion  on  the  ground  that  it  was  a  useless 
expense.  Inspectors  would  be  able  to  find  out  veiy  little  more  than 
could  be  ascertained  from  the  rei>orts.  If  the  Department  was  not 
satisfied  that  the  funds  of  a  station  were  being  properly  expended  they 
could  send  out  a  man  to  investigate. 

Mr.  Goodell  thought  the  stations  ought  to  court  the  fullest  investi- 
gation. If  the  Secretary  of  Agriculture  wished  to  send  around  an 
inspector,  the  stations  shoujd  not  oppose  it. 

After  some  further  discussion  Mr.  Alvord  withdrew  his  resolution, 
and  one  offered  by  Mr.  White  as  a  substitute  (see  p.  47)  was  adopted 
and  recommended  to  the  Association. 
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H.  H.  GooDBLL,  of  Massaohusetts,  Chair.;     H.  C.  White,  of  Georgia; 
A.  Ellis,  of  Colorado;  E.  B.  Yoorhees,  of  New  Jersey; 

Ex  officio:    The  Pbbsidbnt;  the   Juniob  Ex  Pbbsidbnt  (H.   £.  Altord);  the 

Sbcbbtart. 

Chakrmem  of  Sectione. 

AgrioiiltareaiidGhemistry,O.G.GBOR6E-     College  Work,  A.  A.  Johnson,  of  W70- 

SON,  of  Kansas;  ming; 

Hortionlture  and  Botany,  F.  W.  Card,     Entomology,  O.  Lugger,  of  Minnesota; 

of  Nebraska.  Meohanio  Arts,  J.  W.  Lawrenci,  of  Col- 

orado. 

Seoretmiet  of  SeoUone. 

Agriculture  and  Chemistry,  H.  J.  Pattbr-  College  Work,  £.  D  avbnport,  of  Dlinois ; 

SON,  of  Maryland;  Entomology,  G.  C.  Davis,  of  Michlgm; 

Horticulture  and  Botany,  H.  L.  Bollbt,  Meohanio  Arts,  F.  P.  Anderson,  of  Ken- 

of  North  Dakota;  tuoky. 


PROCEEDINGS 


HoBiONO  Session,  Tuesday,  July  16, 1896. 

The  oonTention  was  called  to  order  at  10.20  a.  m.  in  the  *' ordinary '^  of  the  Brown 
Palace  Hotel  by  President  Henry  E.  Alvord. 

Prayer  was  offered  by  President  J.  £.  Stnbbs,  of  the  Nerada  Agricnltnral  College, 
and  addresses  of  welcome  were  delivered  by  his  excellency  Governor  Molntyre,  and 
his  honor  Mayor  McMnrray,  of  the  city  of  Denver.  Response  was  made  by  the  presi- 
dent of  the  Association. 

The  report  of  the  executive  committee  was  submitted  by  Henry  H.  GoodeU, 
chairman. 

Report  of  the  Exkcuttv*  Committbb. 

Immediately  after  the  adjournment  of  the  convention  of  1894  this  committee  met 
at  Washinffton,  D.  C,  and  organized,  making  choice  of  Henry  H.  Goodell  as  chair- 
man and  John  H.  Washburn  as  secretary.  To  the  president  of  the  Association, 
Henry  E.  Alvord,  was  assigned  the  duty  of  carrying  on  the  negotiations  necessary 
for  procuring  casts  and  a  marble  bust  of  Senator  Morrill,  and  to  a  subcommittee, 
with  Henry  P.  Armsby  as  its  chairman,  that  of  securing  the  legislation  requisite  for 
publishing  the  results  of  the  Chicago  dairy  tests.  Their  reports  will  appear  in  this, 
as  part  of  the  whole,  submitted  by  the  executive  conunittee. 

The  different  matters  referred  to  this  committee  have  received  due  consideration, 
and,  in  accordance  with  instructions,  it  has  called  the  present  convention  and  made 
the  necessary  arrangements  therefor.  It  was  not  found  practicable,  however,  to 
carry  out  the  wish  of  the  Association  to  convene  at  Denver  on  the  week  preceding 
the  meeting  of  the  National  Educational  Association.  At  the  time  the  vote  was  taken 
it  was  asserted  that  the  date  fixed  upon  by  the  National  Educatioufd  Association  was 
the  third  week  of  July.  That,  no  doubt,  largely  influenced  the  votes  of  our  Associa- 
tion. To  have  carried  out  the  instructions  would  have  necessitated  attendance  during 
the  last  week  in  June,  and  serious  interference  with  the  exercises  of  commencement 
in  many  of  our  colleges.  Furthermore,  the  only  concessions  in  railway  rates  that 
could  be  obtained  were  available  during  the  meetings  of  the  National  Educational 
Association  and  the  six  weeks  thereafter.  Under  these  circumstances  it  was  deemed 
advisable  to  depart  from  the  instructions  given,  and  place  the  date  of  meeting  one 
week  after  that  of  the  National  Educational  Association  instead  of  one  week  previous. 

Of  the  several  questions  referred  to  the  executive  committee  one  of  the  most  impor- 
taut  was  that  of  securing  the  publication  of  the  results  of  the  Chicago  dairy  tests. 
Every  effort  was  made  to  bring  this  about,  but  without  effect. 

Shortly  after  its  appointment  the  subcommittee  consulted  with  Assistant  Secre- 
tary Dabney,  Director  True,  of  the  Office  of  Experiment  Stations,  and  Chief  Hill,  of 
the  Division  of  Records  and  Editing.  With  their  advice  and  assistance  a  Joint  reso- 
lution was  drawn,  providing  for  the  publication  of  the  results  of  the  dairy  tests  in 
two  volumes — one  to  be  in  the  form  known  as  ''census  quarto,"  and  to  contain  the 
detailed  records  of  the  test,  while  the  other  was  to  be  in  the  ordinary  octavo  form 
and  to  contain  the  summaries  and  discussions  of  the  results. 

This  resolution  was  submitted  to  Chairman  Hatch,  of  the  Agricultural  Committee, 
and  was  by  him  introduced  into  the  House  of  Representatives,  where  it  was  referred 
to  the  Committee  on  Agriculture.  Mr.  Hatch  immediately  arranged  for  a  hearing  on 
the  resolution,  at  which  the  subcommittee  presented  a  statement  as  to  the  nature  of 
the  tests  and  the  value  of  the  results.  This  statement  was  very  favorably  received 
by  the  committee,  which  shortly  afterward  reported  the  resolution  favorably.  As 
originally  drawn,  the  number  of  copies  to  be  printed  was  left  blank  in  the  resolu- 
tion, but  these  blanks  were  filled  by  the  Committee  on  Agriculture  so  that  the  reso- 
lution as  reported  by  them  provided  for  5^000  copies  of  the  detailed  records  and 
200,000  copies  of  the  summaries  and  discussions. 

The  resolution  was  next  referred,  in  the  ordinary  course  of  procedure,  to  the  Joint 
Committee  on  Printing.    These  preliminary  steps  having  been  taken,  circular  letters 
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were  sent  to  all  the  institntloiiB  represented  in  this  AMoeUtioo,  to  the  lefidini^  igri- 
onltaral  papen,  and  to  each  indiTidnals  as  seemed  likely  to  he  interested  in  the 
matter,  setting  forth  the  value  of  these  tests  and  reqnesting  them  to  nse  ^eir  influ- 
ence with  their  Representatires  to  seonre  a  favorable  report  from  the  Committee  on 
Printing.  This  committee  was  slow  to  act,  and  after  considerable  delay  it  was  found 
that  the  chairman  of  the  committee  was  not  favorably  inclined  to  the  resolution,  his 
opposition  being  based  chieflv  upon  the  cost  of  the  large  proposed  edition,  amount- 
ing, according  to  the  estimm  of  the  Public  Printeiv  to  nearly  $80,000. 
.  Arrangements  were  at  once  made  by  which  a  conference  was  had  between  the 
chairman  of  the  Printing  Committee  and  the  chairman  and  members  of  the  exeeo- 
tive  committee  of  the  Association.  As  a  result  of  this  conference  the  edition  to  be 
printed  was  reduced  to  2,000  copies  of  the  detailed  records  and  20,000  copies  of  the 
summaries  and  disoussions,  thus  redaeing  the  estimated  ooet  to  aboui^20,000.  This 
arrangement  was  understood  to  be  satisractory  to  the  chairman  of  the  Committee  on 
Printing,  and  it  was  supposed  that  the  resolution  would  be  speedily  reported.  Thie, 
however,  was  not  the  case,  and  in  the  meantime  considerable  opposition  to  the  pub- 
lication of  the  tests  developed,  especially  upon  the  part  of  tho  Holstein-FriesiiB 
AssooiatioB,  which  made  very  streoaoua  efmw  to  defeat  the  resolutions. 

After  waiting  some  time  for  the  Committee  on  Printing  to  act,  another  interview 
was  had  with  its  chairman,  when  it  was  found,  to  our  great  surprise,  that  he  denied 
having  expressed  himself  as  satisfied  wit^  the  reduction  previously  made  in  the  edi- 
tion of  the  proposed  report,  and  expressed  himself  as  unalterably  <q>poaed  to  the 
passage  of  tae  resolution.  It  was  found  impossible  to  move  him  firom  this  position, 
and  as  a  last  resort  an  adverse  report  from  the  Committee  on  Printing  was  secured 
for  the  purpose  of  bringing  matters  before  the  Honse.  During  the  last  five  days  of 
the  session  effort  was  made  by  the  friends  of  the  resolution,  aided  by  Chairman 
Hatch,  te  seeure  unanimous  consent  for  the  suspension  of  thenues  and  the  consider- 
ation of  tiie  resolution.  The  motion,  however,  though  receiving  a  majority  vote, 
failed  to  ssoure  unanimous  consent,  and  consequently  the  resolution  fkiled. 

The  second  matter  referred  to  this  oommittee  was  the  obtaining  of  a  marble  bust 
of  Senator  Morrill  and  plaster  casts  of  the  same  for  such  colleges  as  subscribed.  In 
aoeordanoe  with  the  action  of  the  last  convention,  the  laud-grant  colleges  were  csn- 
vassed  fbr  subscriptions  for  the  plaster  casts  of  the  bust  of  Senator  Morrill,  to  cost 
not  exceeding  $45  each.  Twenty-four  institutions  ordered  the  same.  Four  coUegee, 
namely,  those  of  Vermont,  Blassachnsetts,  Rhode  Island,  and  Oklahoma,  paid  in 
advance,  thus  enabling  the  execution  of  a  contract  with  the  sculptor,  Mr.  Preston 
Powers,  to  make  the  marble  bust,  to  be  owned  by  the  Association,  and  the  easts  for 
the  colleges.  The  work  has  been  reported  as  progressing,  and  it  was  hoped  that 
the  casts  might  arrive  in  New  York  City  and  be  ready  to  forward  to  the  subscribing 
coll«res  about  this  time;  but  no  recent  advices  have  come  from  Florence,  where 
Mr.  Fowers's  studio  is  located. 

Some  of  the  colleges  verbally  subscribinjg  for  casts  at  the  Washington  convention 
have  failed  to  formally  ratify  such  subscription,  and  this  fact,  together  with  other 
disappointments,  have  prevented  the  oasts  orderisd  from  reaching  tiie  number  requi- 
site to  reduce  the  cost  to  $40  each. 

Pursuant  to  the  resolutions  that "  it  is  the  sense  of  this  Association  that  the  exeen- 
tive  oommittee  continue  its  efforts  to  secure  an  appropriation  for  the  purpose  of 
furnishing  uniforms  and  such  other  equipment  as  may  be  necessary  for  the  more 
complete  instruotion  in  military  science  and  tactics,  and  further  secure  such  le^sla- 
tion  as  shaU  reqnire  one  officer  of  the  Army  to  be  detailed  to  each  college  receiving 
the  benefits  of  either  of  the  so-oalled  Morrill  Acts,^  your  t^mmittee  called  severs! 
times  at  the  War  Department,  the  Inspector-General's  Office,  and  upon  varioos 
members  of  the  Military  Committee.  It  was  the  unanimous  opinion  that  it  would 
be  unwise  at  that  time  to  attempt  legislation  in  furtherance  of  tiie  objects  fffoposecL 
The  attitude  of  the  Department  and  of  the  oommittee  was  not  such  as  to  encourage 
success.  The  only  point  gained  was  to  obtain  the  insertion  of  a  clause  in  the  army 
bill,  then  pending,  detaiung  officers  to  hig^  schools,  that  this  should  not  be  to  the 
prejudice  of  those  colleges  thready  enjoying  details. 

In  the  last  report  of  the  executive  oommittee  it  was  stated  that  the  attention  of 
the  Seoretfuy  of  the  Interior  had  been  called  to  the  inadequacy  of  the  proviBions  in 
the  Bureau  of  Education  for  maintaining^  suitable  relations  with  the  land-grsnt 
colleges,  and  that  he  had  expressed  his  intention  of  taking  decided  action  at  sn 
early  4ate,  and  that  it  seemed  probable  that  this  matter  would  receive  the  necessary 
attention  'v?ithout  further  effort  on  the  part  of  this  Association.  Such,  however, 
was  not  the  case.  Through  a  mistake  in  transmission,  the  message  of  the  honorable 
Seoretai^  was  laid  before  the  wrong  body,  and  failed  to  receive  the  attention  it 
merited.  Considerable  time  was  spent  in  trying  to  rectify  this  error,  and  when 
finally  the  bill  introduced  reached  its  proper  committee,  it  was  too  late  to  be  Incor- 
porated in  the  regular  appropriation  bill,  and  it  was  found  necessary  to  call  it  up  as 
an  amendment  in  the  very  last  hours  of  Congress.  That  it  failed  of  passage  was 
hardly  to  be  wondered  at,  and  the  only  appropriation  mads  was  for  a  fburth-ohMS 


dark  in  the  Bnreav  of  Edvoation  to  forward  the  relations  between  the  Bnrean  and 
the  land-grant  colIt9|jeai  This  was  so  far  below  the  requirementB  of  the  proposed 
office  that  the  ezeoative  oommittee  have  taken  no  steps- to  carry  the  matter  further. 
A  question  engagingtlie  attention  of  the  executive  committee  and  involvinflr  cor- 
respondence with  the  Postmaster-General  has  been  the  compensation  of  those  officers 
handlini;  the  free  mail  of  the  stations.  As  is  well  known,  a  large  number  of  our 
experiment  stations  are  located  in  oomparatiyely  small  country  towns,  where  the 
extra  work  imposed  upon  the  postmaster  by  handling  the  numerous  bulletins  sent  and 
receiTed  ci^ls  for  a  Tery  considerable  addition  to  the  work  of  the  office  without  any 
additional  compensation.  With  a  Tiew  to  collecting  data  sufficient  to  present  to  the 
Postmaster-General,  a  circular  letter  was  sent  to  each  director  asking  for  informa- 
tion on  the  following  points :  Number  of  bulletins  and  reports  issued;  number  of 
pages  in  each ;  size  of  edition  and  weight  of  the  same.  From  most  of  the  stations 
answers  were  receired.  and  the  accompanying  table  has  been  compiled  from  the 
returns.  The  year  1893  was  selected  for  the  reason  that  in  many  States  the  annual 
report  for  1894  had  not  yet  been  published. 


Station. 

Nnui* 
ber  of 
pabli- 
oationa. 

Number  of 
pages. 

Number  of 

pieces 

handled. 

Weight  in 
pounds. 

AlflliAtnA 

11 
4 
7 
6 
6 
8 
8 
5 

1,623,000 
134,000 
180,050 

8,222,000 
862,000 

2, 455. 000 

1,512,000 
668,000 

51,000 
6,500 
60,075 
86,000 
29.000 
15,000 
16,000 
85,000 

6,930 
430 

Alison* .r 

Arlumsfts 

Ofttifornift 

9,716 

Colorado 

2,526 

7,478 

Connoeticiit  (Stom) 

2,466 

D^Aware 

2,684 

Florida ^ 

Oooi^ia 

5 
6 

12 
6 
4 
9 
5 
9 
2 
7 

24 

12 
8 
8 
8 
7 

11 
6 
7 
4 
4 

18 

1,814,000 

408,000 

2, 967, 720 

876,500 

4,920,000 

1,290,000 

1,787,000 

1,177,500 

1,877,000 

720,000 

4,921,400 

6,284,000 

3,780,000 

887,800 

988,000 

815,000 

2,115.000 

273,500 

1,162,000 

1,232,000 

248,500 

3,624,600 

46,000 
16,000 
110,220 
41,500 
60,000 
67,600 
63,000 
38,000 
8,600 
85,000 
107,000 
119,000 
106,000 
39,300 
89,000 
31,000 
86,000 
U.600 
84,000 
41,000 
12,500 
108,750 

8,100 

Idaho 

1,800 

niinoU 

12,678 

Indiana 

2,636 

Iowa 

12,867 

Xanaaa --. 

5,426 

Kentucky ..- 

6,164 

IfOnisiana. 

6,727 

Maine 

6,000 

Maryland c 

2,939 

Mamachnsette 

17,00» 

Miehisan 

28,550 

MinnMota 

12,639 

ififiiiiMripri    

2,636 

M1«.9>iH     

2,032 

1,766 

Hebiaaka 

8,136 

Kvrada 

1,663 

"Sew  Haninsbir<^ -.».,^ 

4,170 

"Sew  Jeni^ 

4,100 

Kew  Mexico 

687 

New  York 

12,685 

North  Carolifla 

North  Dakota 

5 
0 
18 

678.000 

11,083,000 

710.000 

13,000 

260,000 

87,600 

2,266 

Ohio 

87,421 

0^1iLliAin«.,., ,            

980 

Orecon                                                                                 • 

Pranvylvania  ...r.Tr...^..,... ,rr 

6 
7 
6 
0 
6 
5 
8 
12 
13 

2,844,000 

1,958,000 

1, 181, 000 

1, 136, 000 

610,000 

586,000 

2,026,300 

678,000 

2,204,000 

46,000 
85,500 
34,000 
61.000 
25,000 
33,500 
40,300 
22,000 
168,000 

19,816 

BhodelBland 

7,149 

Sooth  Carolina 

6,080 

South  Dakota 

8,179 

Tfimiiomoo 

1,960 

Texan 

3,833 

Utah 

6,874 

Vwinont r ......                  ....r 

1,958 

Virginia 

5,857 

WeatV&elnia 

2,855,000 
5,840,000 
1,048.000 

20,000 

'W'ifloonsin 

5 

7 

55,000 
24,750 

22,430 

WTominc^-r.... ..................  r-.. ,.,.,,,^.-,,. 

8,906 

It  appears  firom  the  above  figures  that  in  the  year  1893  there  were  issued  from  45 
stations  317  bulletins  and  reports,  containing  89,191,270  pages.  There  were  handled 
at  the  offices  firom  which  they  were  mailed  2,351,9^  separate  pieces,  weighing  322,236 
pounds. 

Respectfully  submitted,  for  the  executive  oommittee. 

Hknby  H.  Goodbll^  CkakfMn, 

Eeport  accepted. 


Rbpobt  of  the  Treaburbr  of  thb  Association. 

John  H,  WiUhhumf  treasurery  in  aeoouni  with  the  A8$<keiaii0n  of  American  AgricuUw^ 
Colleges  and  Experimeni  Statione, 

Received  from  M.  A.  SooveU,  treasurer $82.30 

Moneys  received  for  dues  in  1893  and  1894 20.00 

Received  for  cast  of  the  bust  of  J.  8.  Morrill 45.00 

Dues  for  1894  and  1895 970.00 

Total 1,117.30 

Expenditures 551.42 

Balance  on  hand 565.88 

ITBMIZBD  STATBHXNT. 

BeoeipU. 
1894. 

Nov.   16.  University  of  Idaho $10.00 

16.  University  of  Idaho  Experiment  Station 10. 00 

Dec.    31.  Oklahoma  Agricultural  College,  for  cast  of  bust  of 

J.S.  MorriD 45.00 

1895. 

Mar.   20.  Vermont  Agricultural  College 10.00 

20.  Maryland  Agricultural  College 10.00 

20.  Connecticut,  Sheffield  Scientific  School 10. 00 

20.  Kentucky  Agricultural  Experiment  Station 10. 00 

20.  West  Virginia  University 10.00 

20.  Massachusetts  Agricnltural  College 10. 00 

20.  Hatch  Experiment  Station,  Massachusetts 10. 00 

20.  Delaware  Agricultural  Experiment  Station 10. 00 

21.  Louisiana  State  University 10. 00 

21.  Alabama  College  of  Agriculture  and  Mechanic  Arts . .  10. 00 

21.  Alabama  Agricultural  Experiment  Station 10. 00 

21.  New  Hampshire  College  of  Agriculture  and  Mechanic 

Arts laOO 

21.  New  Hampshire  Agricultural  Experiment  Station...  10.00 

22.  Nebraska  Agricultural  College 10.00 

22.  Arkansas  Agricnltural  Experiment  Station 10. 00 

22.  North  Carolina  Agricultural  Experiment  Station 10. 00 

26.  Cornell  University 10.00 

26.  Cornell  University  Agricultoral  Experiment  Station .  10. 00 

26.  Louisiana  State  Experiment  Station 10. 00 

26.  Virginia,  Hampton  Normal  and  Agricultural  Institute  10. 00 

26.  Virginia  Agricultural  and  Mechanical  College 10. 00 

26.  Virginia  Experiment  Station 10.00 

26.  University  of  Tennessee 10.00 

26.  Kentucky  Agricultural  and  Mechanical  College 10. 00 

26.  New  Jersey,  Rutgers  Scientific  School 10. 00 

27.  Georgia  Agricultural  Experiment  Station 10. 00 

27.  Connecticut  Agricultural  Experiment  Station 10. 00 

27.  Maine  Agricultural  Experiment  Station 10. 00 

27.  Maine  State  College 10.00 

27.  Iowa  Agricultural  College 10.00 

27.  Pennsylvania  State  College.,, 10.00 

27.  Nevada  Agricultural  College 10.00 

Apr.      1.  Mississippi  Agricultural  and  Mechanical  College 10.00 

1.  Mississippi  Agricultural  Experiment  Station 10. 00 

1.  South  Carolina,  Clemson  AgricultunJ  Experiment 

Station 10.00 

1.  Oklahoma  Agricultural  and  Mechanical  College 10. 00 

1.  Michigan  Agricultural  Experiment  Station 10. 00 

1.  Michigan  Agricultural  College 10.00 

3.  New  Jersey  Agricultural  Experiment  Station 10. 00 

4.  Delaware  Agricultural  College 10.00 

4.  Indiana,  Purdue  University 10.00 

9.  Maryland  Agricultural  Experiment  Station 10. 00 

9.  Connectioat,  Storrs  Experiment  Station 10. 00 


1895. 

Apr.     9.  West  Yir^ia  Agrioaltnral  Experiment  Station $10. 00 

15.  Rhode  iBland  College  of  Agriculture  and  Mechanic 

Arts 10.00 

15.  Rhode  Island  Agricultural  Experiment  Station 10. 00 

16.  University  of  Missouri 10.00 

18.  Iowa  Experiment  Station 10. 00 

18.  North  Carolina  College  of  Agriculture  and  Mechanic 

Arts 10.00 

18.  Ohio  State  University 10.00 

18.  Missouri  Agricultural  Experiment  Station 10. 00 

18.  Vermont  Agricultural  Experiment  Station 10. 00 

18.  New  Mexico  Agricultural  Experiment  Station 10. 00 

18.  New  Mexico  College  of  Agriculture  and  Mechanic 

Arts 10.00 

18.  Tennessee  Agricaltural  Experiment  Station 10. 00 

18.  North  Dakota  Agricultural  College 10. 00 

25.  Nebraska  Agricultural  Experiment  Station 10. 00 

25.  Indiana  Agricultural  Experiment  Station 10. 00 

25.  Oregon  Agriculttiral  College 10.00 

29.  Colorado  Agricultural  Experiment  Station 10. 00 

29.  Arizona  Agricultural  Experiment  Station 10. 00 

29.  Arizona  Agricultural  College 10. 00 

30.  Ohio  Agricultural  Experiment  Station 10. 00 

30.  University  of  California 10. 00 

May     7.  Utah  Agricultural  Experiment  Station 10. 00 

7.  Utah  Agricultural  College 10.00 

7.  New  Jersey  Agricultural  Experiment  Station 10. 00 

13.  Minnesota  Agricultural  College 10. 00 

13.  Minnesota  Agricultural  Experiment  Station 10. 00 

13.  Wyoming  Agricultural  College 10.00 

13.  Wyoming  Agricultural  Experiment  Station 10. 00 

13.  Colorado  Agricultural  College 10. 00 

13.  South  Dakota  Agricultural  Experiment  Station 10. 00 

14.  Wisconsin  Agricultural  Experiment  Station 10. 00 

14 .  Wisconsin  Agricultural  College 10. 00 

27.  Oregon  Agricultural-  Experiment  Station 10. 00 

June    B,  Pennsylvania  Agricultural  Experiment  Station 10. 00 

10.  Kansas  Agricultural  Experiment  Station 10. 00 

11.  South  Carolina,  Clemson  Agricultural  College 10.00 

11 .  Oklahoma  Agricultural  Experiment  Station 10. 00 

17.  North  Dakota  Agricultural  Experiment  Station 10. 00 

19.  South  Dakota  Agricultural  College 10. 00 

24.  Montana  Agricultural  Experiment  Station 10. 00 

24.  Florida  Agricultural  College 15.00 

24.  Florida  Agricultural  Experiment  Station 15. 00 

29.  Illinois  Experiment  Station 10.00 

Jnly   15.  Georgia  Agricultural  College 10.00 

15.  Kansas  Agricultural  College 10.00 

15.  Southern  University  and  Agricultural  and  Mechanical 

College  of  Louisiana 10. 00 

16.  Illinois  State  University 10.00 

16.  Washington  Agricultural  College 10. 00 

17.  Montana  Agricultural  College 10. 00 

17.  Texas  Agricultural  College 10.00 

17.  Texas  Experiment  Station 10.00 

17.  Arkansas  Agricultural  College 10.00 

Total  receipts 1,025.00 

1894. 

Nov.   16.  Paid  Ebbitt  House,  as  per  voucher  No.  1 $14.05 

Dec.    31.  Paid  H.  E.  Al  vord,  for  bust  of  J.  S.  Morrill 45. 00 

31.  Paid  H.  E.  Alvord,  for  Association  expenses 64. 75 

1895. 

Jan.      1.  Paid  H.  H.  Goodell,  in  behalf  of  Association 7. 00 

Feb.    12.  Paid  Ebbltt  House,  expenses  of  executive  committee.  33. 50 

Mar.   29.  Paid  H.  H.  Goodell,  expenses  to  Washington 80. 50 

29.  Paid  H.  P.  Armsby,  expenses  to  Washington 18. 47 
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1895. 
June  39.  Paid  J.  H.  Washburn,  expensM  to  meetfnf  of  exeoa- 

tiT6  oommittee  and  for  postase  and  printing $20.  U 

29.  Paid  M.  A.  Seovell,  •xi>ensM  &t  copying  dairy  teet 

record 79.75 

29.  Paid  Carpenter  A  Morefaoaae,  for  printing 20. 60 

July   15.  PaidM.A.ScoTell,ezpenMa  to  Washington  for  execu- 
tive committee 39.46 

15.  Paid  A.  A.  Johnson,  for  expenses  in  arranging  for  meet- 
ing at  Denver 13.20 

15.  Paid  Miss  J.  Paden,  stenographer 3.60 

15.  Paid  Denver  Hotel  Bulletin  Company, for  printing..        12.00 
15.  Paid  U.  H.  Goodell,  for  sundry  e^enses  pud 36.54 

Total  expenditures 55L42 

Mr.  ScovsLL.  I  move  the  usual  auditing  committee,  consisting  of  thne  memben, 
be  appointed  to  look  over  and  report  upon  the  annual  report  of  the  treasurer. 

Carried. 

The  chair  appointed  the  following  committee :  Messrs.  M.  A.  ScoveU,  S.  P.  MoCie% 
and  A.  L.  Emigh. 

The  following  resolution  was  offoired  for  the  action  of  the  convention : 

R€$ol9ed,  That  no  iustitntion  shall  be  entitled  to  representation  or  participation  in 
the  benefits  of  the  Association  unless  such  institution  shall  have  made  the  designated 
contribution  for  the  year  previous  and  that  in  and  for  which  such  question  of  pri?- 
ilege  shall  arise,  or  shall  have  had  said  payment  remitted  by  the  unanimous  vote  of 
the  executive  committee. 

The  Chairman.  Only  those  institutions  are  entitled  to  participate,  however,  in 
this  convention  who  appear  to  have  contributed  to  the  funds  of  the  Association  in 
accordance  with  the  treasurer's  report  of  last  year,  which  appears  in  the  printed  pro- 
ceedings at  pages  19,  20,  and  21. 

Mr.  SCO  YELL.  I  think  that  one  or  two  stations  paid  after  the  report  fbr  last  year. 

The  Chairman.  They  have  been  announced  by  the  treasurer  and  should  appear  in 
his  report. 

The  next  item  of  business  is  to  receive  the  reports  fh>m  the  chairmen  of  sections. 
8hal]  we  now  proceed  with  that  orderf  In  so  doing,  I  first  call  upon  the  chainnaii 
of  the  Section  on  Agriculture  and  Chemistry,  Mr.  Yoorhees. 

Chairman  £.  B.  Yoorhees,  of  the  Section  on  Agriculture  and  Chemistry,  presented 
the  following  report : 

Report  of  tor  Section  on  Agrioulturb  and  Chemistrt. 

This  report  of  the  progress  of  agricultural  and  chemical  work  during  the  past  year 
must  necessarily  include  much  that  is  not  strictly  new  work.  The  information 
arranged  aud  classified  here  has  been  gathered  both  from  the  reports  and  bulletins, 
and  directly  from  the  agriculturists  and  chemists  of  the  various  institutions,  the 
latter  in  response  to  a  circular  letter  sent  out  in  May  last  asking  for  a  report  of  work 
finished  and  in  progress.  The  very^  prompt  and  generous  response  to  this  letter  gave 
abundant  aud  gratifying  evidence  in  respect  to  the  value  to  scientific  affricnltare  of 
the  work  now  planned  and  in  progress,  the  ability  and  enthusiasm  of  Ae  scientists 
engaged,  and  their  interest  in  the  work  of  this  Association. 

Of  the  54  experiment  stations  addressed,  but  9  failed  to  report,  viz,  the  State  and 
Sugar  Experiment  stations  of  Louisiana,  the  Cornell  Experiment  Station  of  New 
York,  and  Hatch  Experiment  Station  of  Massachusetts,  and  those  of  Missouri, 
Nevada,  Oregon,  Delaware,  and  Kentucky.  The  failure  to  make  a  specific  report  at 
this  time  is  undoubtedly  due  to  an  oversight,  since  we  are  all  familiar  with  the 
excellent  and  progressive  work  of  these  institutions. 

Reports  of  this  sort  are  mainly  valuable  in  two  directions :  first,  in  giving  detailed 
statistics  in  reference  to  the  number  of  lines  of  investigation,  the  number  of  wctken 
engaged,  and  results  accomplished;  and,  second,  in  showing  in  addition  the  bearing 
of  the  work  of  the  stations  in  general,  or  as  a  whole,  upon  the  progress  of  scientifio 
and  practical  agriculture  in  the  various  States. 

The  detailed  statistical  work  has  been  well  performed  by  the  Office  of  Experiment 
Stations,  and  is  a  matter  of  record;  I  have,  therefore, directed  my  attention  more 
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particnlaTly  to  tiie  geaenl,  rsther  than  the  statistical  fdatmes  of  our  promes.  It 
18  also  plainly  eyident,  hecatise  of  the  intimate  relations  of  chemistry  and  agricul- 
ture, that  any  attempts  to  make  a  distinct  separation  of  the  agricultural  and  chemical 
work  must  necessarily  result  in  confhsion,  hence,  in  the  classification  and  discussion 
of  the  work  as  outlined  in  the  reports  received,  the  provisions  of  the  Hatch  law  have 
heen  followed  to  sopie  extent;  though  not  in  their  regular  order. 

In  the  provisions  of  this  law,  which  come  under  %e  purview  of  this  section,  the 
stations  are  required  to  conduct  original  researches  or  verify  experiments  on  at  least 
eight  different  lines.    The  first  in  order  in  this  discussion  is : 

iT  The  comparative  advantages  of  rotative  cropping, — This  work  may  perhaps  he 
eld  I "' 


I  as  purely  agricultura!,  since  the  yield  and  market  value  of  the  crops  in  a 
roifttion  may  he  readOy  determined  without  the  assistance  of  the  chemist.  In  many 
stations  the  study  of  rotation  is  regarded  as  incidental  to  other  work,  though  its 
imx>ortance  is  emphasized  particularly  on  our  stronger  lands  and  in  the  growth  of 
crops  of  »  high  fertility  value. 

£(pecific  studies  are  reported  as  in  progress  bv  the  Rhode  Island,  Minnesota,  Ohio. 
Nebraska,  Illinois,  and  Michigan  stations.  Rhode  Island  reports  six  well-pi annea 
exx>erimentB,  the  rotation  courses  ranging  from  three  to  six  years,  with  and  without 
the  ''nitrogen  gathering"  leguminous  crops  and  adapted  to  improved  methods  of 
cropping.  In  Nebraska  a  oarefril  study  is  being  made  relative  to  the  place  of  the 
sugar  beet  in  the  rotation,  while  in  Minnesota  the  relation  of  rotation  to  soil  fertility, 
both  as  to  the  form  and  amount  of  plant  food  removed,  is  the  subject  of  investigatiou. 
These  investigations  may  be  regarded  as  new,  and  it  is  certain  that  the  data  obtained 
will  have  a  wide  application  and  add  much  to  the  somewhat  meager  fund  of  exact 
information  on  these  points.    The  second  division  of  agricultural  work  is : 

n.  T\e  adaptation  of  cereaJe,  graeses,  and  forage  plants. — Studies  in  these  lines 
occupy  the  attention  of  15  stations,  located  mainly  in  the  West  and  South.  Those 
of  Arizona,  Washington,  Idaho,  Colorado,  Oklahoma.  South  Dakota,  Alabama,  and 
Mississippi  are  devoting  much  time  to  this  work.  Oklahoma  reports  that  the  prin- 
cipal work  of  the  department  has  been  a  search  for  a  suitable  grass  for  hay  and  for 
Sastnre,  with  the  result  that  so  fbr  alfalflft  comes  nearest  to  filling  the  demand, 
'olorado  reports  flat  pea  and  sachaline  total  failures,  while  in  Kansas  the  flat  pea 
gives  promise  of  success.  In  the  Mississippi  station  special  attention  has  been  given 
to  the  introduction  of  new  grasses  and  forage  plants,  and  it  has  demonstrated  that 
clovers  and  other  legumes  can  be  ^own  with  success,  both  for  forage  and  for  seeds — 
a  very  great  advantage  to  the  t^riculture  of  the  State. 

Delaware,  Maryland.  North  Carolina,  New  Jersey,  and  Massachusetts  are  also 
studying  the  adaptability  and  usefulness  particularly  of  new  forage  plants,  and 
report  much  of  usefulness  as  a  result  of  their  work. 

In  a  sense  the  results  of  work  of  this  kind  must  have  a  local  application,  because 
of  variations  in  conditions.  This  fact,  however,  does  not  detract  from  its  very  great 
practical  value,  but  is  rather  an  argument  in  favor  of  more  careful  work  of  like 
character.  The  benefits  conferred  upon  a  State  or  farming  community  by  the  intro- 
duction of  a  new  and  valuable  plant  can  hardly  be  overestimated. 

III.  The  chemical  composition  of  useful  plants  in  their  deferent  stages  of  growth, — Spe- 
cific investigations  along  this  line  are  reported  from  10  stations.  The  Wyoming 
station  is  making  an  extensive  study  of  native  forage  plants.  The  Minnesota  station 
reports  ''a  complete  chemical  study  each  year  of  some  important  farm  crop,  mainly 
as  to  the  time  of  year  and  stage  of  development  when  the  food  is  taken  from  the  soil, 
the  flax  plant  being  the  subject  of  examination  in  1895.''  The  composition  of  the 
oat  plant  at  different  stages  of  growth  to  determine  its  forage  value  ^rms  an  impor- 
tant part  of  the  work  of  the  Michigan  and  Iowa  stations  this  year,  while  in  Nebraska 
studies  of  the  chemical  changes  taking  place  in  the  sugar  beet  auring  its  period  of 
growth  is  continued.  In  the  other  States  less  elaborate,  though  important  and  useful 
work,  is  in  progress. 

lY.  <rhe  chemical  composition  of  manures  (natural  or  artificial),  with  experiments 
designed  to  test  their  comparative  effects  on  crops  of  different  kinds, — Studies  in  this  line 
are  no  longer  confined  to  the  older  stations  of  the  Eastern  and  Southern  States,  but 
are  en^i^ed  in  to  a  greater  or  less  extent  by  nearly  all  of  the  States  east  of  the  Mis- 
sissippi Kiver,  and  to  some  extent  by  the  stations  of  the  far  West  and  Pacific  Slope. 
Colorado  reports  experiments  with  chemical  manures  in  the  raw  and  manufactured 
state,  and  also  as  an  interesting  fact  "that  commercial  fertilizers  are  for  sale  in  Col- 
orado markets*''  The  analysis  of  manures  and  fertilizers  and  accompanying  experi- 
ments is  also  reported  as  not  an  insignificant  part  of  the  work  of  the  California  sta- 
tion. Among  the  stations  of  the  East,  and  South,  and  Central  West.  Maine,  Con- 
necticut, Rhode  Island,  Massachusetts,  New  Jersey,  Pennsylvania,  Ohio,  Maryland, 
Virginia^  West  Virginia,  North  Carolina,  Qeorgia,  Alabama,  Louisiana,  Kentucky, 
and  Indiana  report  eith«^  field  or  vegetation  experiments  with  fertilizers. 

These  experiments,  while  not  in  any  case  so  elaborate  in  plan  as  those  m  progress 
abroad,  are  in  a  few  instances  rather  extensive,  and  promise  much  of  value,  boui  in 
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ednoating  the  fanner  in  reference  to  the  character  and  naefhlness  of  plant  food  and 
iu  adding  to  the  ttindof  definite  knowledge  concerning  the  fertility  yalae  and  meth- 
ods of  nse  of  the  varions  prodncte. 

Ohio  reports  over  200  tenth-acre  plats  on  the  station  farm  devoted  to  a  series  of 
tests  with  commercial  fertilizers,  besides  a  number  on  ontlying  farms  for  the  pnrjpose 
'*of  making  a  complete  test  of  commercial  fertilizers  on  the  different  soils  of  the 
State."  The  PenDsylvania  station  reports  144  eighth-acre  and  12  twentieth-acre 
plats  devoted  to  the  study  of  the  effects  of  different  forms  and  kinds  of  manures  and 
of  different  methods  of  application  for  the  different  crops,  and  in  addition  a  series 
of  experiments  in  cooperation  with  local  organizations  to  test  the  effect  of  different 
forms  and  kinds  of  commercial  fertilizers  on  the  yield  and  quality  of  tobacco. 

Plat  experiments,  while  on  the  whole  forming  a  very  useful  line  of  work  in  the 
past,  are  subject  to  many  inaccuracies,  because  of  uncontrolled  conditions.  In  a  num- 
ber of  States,  therefore,  these  experiments  are  being  supplemented  and  controlled 
by  vegetation  or  pot  experiments.  Maine,  Massachusetts,  Rhode  Island,  afid  Con- 
necticut especially  report  progress  in  these  lines,  as  well  as  important  additions  to 
their  equipment  for  future  work. 

y.  The  analyses  of  soils  and  waters, — Nine  stations,  with  one  exception  located  west 
of  the  Mississippi,  report  more  or  less  study  of  soils  and  waters.  The  Idaho  station 
has  undertaken  *'  a  complete  soil  survey  and  analysis,  as  well  as  a  study  of  the  irri- 

gation  waters  of  the  State,  the  investigation  to  cover  a  series  of  years.''  In  North 
Dakota  the  analysis  of  water  for  sanitary  purposes  is  a  prominent  feature  of  the 
work.  In  Arizona  ''a  series  of  water  analyses  is  in  progress,  with  a  view  to  finding 
the  relation  of  irrigation  to  alkali  under  the  conditions  that  obtain  in  the  Territory .'^ 
The  Montana  station  is  studying  the  effect  on  plants  of  waters  containing  siuts 
derived  from  the  reduction  of  silver ;  in  South  Dakota  the  wa'ters  of  shallow  artesian 
wells  and  of  streams  flowing  over  the  outcrops  of  sandstone  are  being  studied.  In 
the  Utah  and  Oklahoma  stations  the  analysis  of  irrigation  waters  occupies  the  atten- 
tion of  the  chemists.  In  California  ''the  alkali  problem  of  the  State  is  in  process  of 
investigation,  including  analysis  of  soils,  waters,  and  salts:"  while  in  Indiana  and 
Minnesota  the  humus  content  of  soils  is  being  carefully  stndied. 

VI.  The  composition  and  digestibility  of  food  for  domestic  animals, — Digestion  experi- 
ments are  in  progress  at  seven  stations.  The  Storrs  station  is  conducting  experi- 
ments with  sheep,  which  include  a  study  of  the  fuel  values  of  the  digested  nutrients. 
The  Maine  station  has  reported  much  valuable  data  secured  from  digestion  experi- 
ments with  sheep  and  pigs,  and  the  work  is  continued,  consuming  much  time  of  the 
officers^  both  in  the  stables  and  laboratory.  Pennsylvania  reports  "digestion experi- 
ments in  progress  with  milch  cows,  in  connection  with  which  the  fuel  values  of  tibe 
samples  of  feed  and  excreta  are  to  be  determined  by  the  bomb  calorimeter,  besides 
careful  observations  concerning  the  effect  of  nutritive  ratio;  also  experiments  upon 
cotton-seed  meal,  covering  its  digestibility  by  steers  and  comparisons  of  its  nutritive 
effect  for  dairy  cows  with  that  of  ordinary  feeds." 

The  Illinois  station  is  studying  the  digestibility  of  com,  cowpea,  soja  bean,  silage, 
and  corn  fodder  by  steers.  The  Massachusetts  station  is  determining  the  digesti- 
bilitv  of  various  forage  plants  and  concentrated  feeds  by  ruminants,  and  has  tabu- 
lated the  results  of  digestion  experiments  obtained  by  American  stations.  In  Minne-  - 
sota  the  effect  of  one  food  upon  the  digestibility  of  another  is  one  of  the  questions 
involved  in  an  interesting  study.  In  North  Carolina  much  valuable  data  recently 
secured  will  soon  be  published. 

The  very  considerable  amount  of  excellent  work  already  done,  and  the  promise  of 
that  now  in  progress,  because  of  the  high  degree  of  skill,  scientific  training,  and 
expeusiveness  of  equipment  required  to  successfully  carry  it  out,  gives  strong  proof 
of  the  standing  and  permanency  of  our  institutions. 

VII.  The  economic  questions  involved  in  the  j^roduotion  of  dah^  products. — ^The  impor- 
tance of  the  dairy  problem  is  clearly  recognized,  and  is  studied  in  some  of  its  phases 
by  nearly  all  of  our  stations.  I  shall,  tnerefore,  not  attempt  to  do  more  than  to 
outline  briefly  the  work  of  those  stations  in  which  it  assumes  a  prominent  part. 
Feeding  experiments  to  determine  the  relative  influence  of  different  foods  and  the 
preparation  of  rations  upon  the  yield  and  quality  of  the  milk  are  in  progress  in 
Illinois,  Connecticut  ^Storrs),  Massachusetts^  Pennsylvania,  New  York  (Cornell  and 
Qeneva),  North  Carolina,  Texas.  Iowa,  Michigan,  and  Minnesota.  The  influence  of 
breed  in  the  economic  production  of  butter  Fat  is  a  special  feature  of  the  work  at 
the  Geneva  station,  from  which  much  valuable  data  has  already  been  gathered. 

Ohio  reports  the  be^innin^  of  an  experiment  with  six  different  breeds^  in  which  it 
is  proposed  to  study  m  detail  their  relative  value  for  the  dairy.  In  Michigan,  the 
efiect  of  the  individuality  of  the  animal,  of  changes  of  food  and  of  temperature,  and 
of  kinds  of  food  and  methods  of  feeding  are  prominent  lines  of  investigation.  In 
Pennsvlvauia,  in  addition  to  a  comparison  of  the  actual  feeding  value  of  silage, 
sugar  beets,  and  mangels,  the  influence  of  these  classes  of  foods  upon  the  market 
and  keeping  quality  of  the  mUk  and  butter  is  studied. 


13 

TheConneetiont  station  is  devoting  maoh  time  to  a  study  of  the  economic  manage- 
ment of  creameries,  involying  many  analyses  of  milk  and  cream,  and  instruction  in 
methods  of  purchasing  the  cream.  At  the  Geneva  (N.  Y.);  Minnesota,  and  Wisconsin 
stations  eztensiTC  and  most  valuable  investigations  concerning  the  manufacture  of 
cheese,  and  the  relative  value  of  different  milks  for  the  purpose,  are  in  progress. 

Studies  concerning  the  health  of  dairy  animals  and  the  purity  and  hoaltbfulness 
of  dairy  products  which  involve  the  detection,  prevention,  or  eradication  of  disease, 
particularly  tuberculosis,  and  the  pasteurization  or  sterilization  of  milk  and  cream 
also  occupy  the  attention  of  a  number  of  stations.  In  North  Carolina,  Nocards's 
treatment  for  abortion  has  been  carefully  studied.  The  Mississippi  station  reports 
'*  the  use  of  the  tuberculin  test  on  62  cows  of  the  station  herd  with  wholly  negative 
results,  and  that  this  work  is  being  continued  on  other  herds  to  ascertain  what,  if 
any,  foundation  exists  for  the  common  statement  that  Southern  cows  are  rarely 
affected  with  tuberculosis."  The  study  of  this  disease  is  also  being  continued  in 
Wisconsin,  New  Hampshire,  New  Jersey,  Pennsylvania,  and  other  States. 

YIU.  Other  researches  hearing  direotJy  upon  the  agricultural  industry  of  the  United 
States, — Under  this  heading  a  very  large  part  of  the  work  of  the  stations  is  included, 
and  in  order  to  bring  out  the  essential  features  we  have  divided  it  into  five  subheadings : 

(A)  Variety  tests  and  methods  of  seeding  and  culture  of  farm  crops, — Very  extensive 
variety  tests  are  in  progress  mainly  in  the  com,  cotton,  and  wheat  States,  and  in 
those  showinff  a  wide  variety  of  soils.  Texas  leads  with  tests  of  249  varieties  of 
wheat,  49  of  field  com,  besides  tests  of  a  large  number  of  varieties  of  oats,  rye,  bar- 
ley, grasses,  clover,  and  cotton.  In  Ohio  70  varieties  of  wheat  are  being  tested  at 
the  station  farm,  and  samples  of  varieties  grown  there  are  sent  to  different  sections 
of  the  State  for  a  further  test  of  their  adaptability  to  the  varying  conditions  of  soil 
practice. 

In  Kansas  extensive  experiments  with  com  and  oats  are  in  progress ;  in  Washing- 
ton large  areas  are  devoted  to  testing  varieties  of  wheat,  oats,  com,  barley,  pasture 
fi;rasses,  and  forage  and  hay  plants.  In  Mississippi  the  station  has  made  an  exhaust- 
ive study  of  the  several  types  of  American  cotton,  and  their  adaptability  to  the 
different  soil  regions;  the  Georgia  station  is  also  engaged  in  similar  work. 

The  stations  of  North  Dakota,  Illinois,  Michigan,  Minnesota,  Iowa,  Louisiana, 
Maryland,  and  Pennsylvania  are  also  engaged  in  this  work.  In  most  of  these  sta- 
tions the  study  of  varieties  is  also  accompanied  by  careful  experiments  relative  to 
the  time  and  methods  of  seeding  and  cultivation. 

(B)  AninuU  nutntion. — Studies  of  the  nutritive  effect  of  foods  and  the  economical 
production  of  beei^  pork,  and  mutton,  or  energy,  as  distinct  from  studies  of  digesti- 
bility and  the  production  of  dairy  products,  are  in  progress  in  10  stations.  In  North 
Dakota  and  Utah  careful  experiments  in  feeding  horses,  both  for  work  and  for  main- 
tenance, and  including  several  kinds  of  rougn  and  concentrated  foods,  occupy  a 
large  part  of  the  time  of  particular  officers.  In  Maine,  in  connection  with  the  exper- 
iments in  animal  nutrition,  ''the  entire  bodies  of  four  steers,  fed  differently  from 
calfhood,  are  being  analyzed  to  determine  what  effect  the  feeding  has  had  upon  the 
constitution  of  the  body.  In  Ohio  an  elaborate  feeding  test  with  five  breeds  of  sheep 
is  just  begun. 

Experiments  in  pig  feeding  are  in  progress  in  Washington,  Wisconsin,  and  Mary- 
land, and  those  in  the  feeding  of  sheep  and  lambs  at  Cornell  (N.  Y.),  Michigan,  Wis- 
consin, and  North  Carolina  stations.  In  these,  too,  careful  attention  is  given  to 
crossing  of  sheep,  with  a  view  to  developing  and  improving  special  characteristics 
in  the  production  of  wool,  mutton,  and  early  lambs.  Studies  in  this  direction  are 
extremely  valuable.  Colorado  also  reports  studies  in  sheep  feeding  that  will  cover 
the  whole  subject  from  the  range  to  the  market,  as  well  as  experiments  in  the  breed- 
ing of  both  sheep  and  cattle. 

(O)  The  development  of  natural  resources  and  improvement  of  industrial  interests, — The 
stations  of  Florida  and  South  Carolina  are  making  careful  studies  of  their  phosphate 
deposits.  Arizona  is  studying  the  fiber  plants,  and  in  connection  with  Texas  and 
New  Mexico  is  continuing  experiments  to  test  the  growth  and  value  of  the  caQai^re 
plant,  with  a  view  to  its  use  as  a  commercial  source  of  tannin.  Georgia  is  studying 
'  the  starch  content  of  the  sweet  potato  and  its  suitability  as  a  commercial  source  of 
starch.  Alabama  is  conducting  investigations  relative  to  the  composition  and  char- 
acteristics of  sugar  cane  grown  on  the  elevated  lands  of  the  State,  besides  studying 
the  manufacture  and  preservation  of  sirup,  with  a  view  to  developing  the  industry, 
and  reports  highly  satisfactory  progress. 

The  very  viduable  work  of  the  suear  experiment  station  of  Louisiana,  and  the 
extensive  studies  of  the  sugar  beet  m  Washington,  Nebraska,  Utah,  Arizona,  and 
other  Western  States  with  a  view  to  further  development  of  the  beet-sugar  industry, 
are  being  continued.  In  New  Hampshire,  Vermont,  and  Michigan  the  maple-sugar 
industry  is  materially  assisted  by  the  studies  of  the  stations. 

(D)  Irrigation,  drainage,  and  soil  imi?r<wcnien(.— -Experiments  in  irrigation  are  in 
progress  in  a  number  of  the  States  of  the  far  West,  though  in  many  it  has  passed 


beywid  ik»  egyrimgntil  ttey,  wfctte  in  the  E—t  •  few  ttatto—  mo  yb— iDg  igpeti* 
meiiis  <m  this  line.  Tlie  dnonnge  qaeeHon  ie  not  lM;gelT  stndied^  tlHNigli  mtweet 
ing  and  eareftU  experiments  are  reported  frowa.  Illinoie,  Wieoonain,  «nd  other  States. 
Experiments  relatinff  to  the  improvement  of  sells  which  aie  poor  both  in  phyrieal 
ana  ehemioftl  properties,  by  meens  of  men  mennres  end  ehemieaJs,  h»v«  been  leeentlj 
becon  in  many  States,  notably  Mary^nd,  North  Carolina,  and  New  Jeney. 

{E)  MUeelUmeouB  §tudim  and  eot^perimMito. — ^In  addition  to  the  speeifio  lines  of  in^ss- 
tigation  thns  briefly  ontlined,  mneh  work  is  aeoemplished  in  the  stodv  of  loeal  raeb- 
lems ;  tlie  preserratioD  and  improYement  of  furm  mannies,  the  analysu  of  fertibsOTS, 
fodders,  feeds,  mnok,  peat,  soils,  waters,  ores,  dairy  products,  etc.,  all  <^  which  is 
of  very  great  direct  osefhlness  to  tiie  eitisens  of  the  Tarioos  States,  and  adds  mate- 
rially both  to  the  yalne  and  popnlaritv  of  the  stations.  In  a  number  of  etatkiBS 
research  work  along  many  lines  and  ox  a  highly  scientific  character  is  beuu^  piese- 
cuted;  the studyof  methods  of  analysis  also  oecnpies  the  attention  of  nearly  all ef 
the  chemists.  This  is  of  very  great  valne,  and  has  already  resulted  in  increasing 
both  the  accuracy  and  rapidify  of  chemicsJ  analysis. 

During  the  past  year,  too,  the  funds  of  a  number  of  institutions  have  been  increased, 
either  by  generous  grants  from  State  tireaeuries  or  from  the  contributions  of  loeal 
organizations,  which  is  gratifying  evidence  of  the  appreciation  of  their  work. 

m  condnsion,  it  must  be  remembered  tiiat  agriculture  and  chemistry  are  but  two 
of  the  many  branches  of  work,  and  tiierefore  represent  only  a  part  of  the  whole  now 
in  progress  by  the  stations. 

Bdwabd  B.  Yooshbks,  iJkmrmtn. 

The  Chairman.  The  next  in  order  is  the  report  of  the  Socmen  on  Hortleultare  and 
Botany.  Mr.  Tracy,  the  chairman,  is  absent^  but  I  understand  that  Mr.  Lasenby, 
the  secretary  of  this  section,  has  his  report,  and  it  will  now  be  read. 

BXPOBT  <^  THX  SbGTION  ON  HOBTICUUTUBB  AND  BOTANT. 

Mr.  Prksidknt  and  Gbntlbhsn  :  To  itemise  the  work  of  the  80  men  who  are  now 
doing  botanical  and  horticultural  work  at  50  stations  is  an  impossibility  in  the 
twenty  minutes  assigned  for  this  paper,  and  therefore  the  report  of  progress  will  be 
made  by  subjects  rather  than  by  States,  hoping  that  this  mi^  give  a  more  compre- 
hensive view  of  the  work  in  hand. 

The  work  of  the  true  botanist  can  not  be  separated  from  its  higher  practical  develop- 
ment, horticulture,  and  work  in  neither  line  can  be  made  efficient  without  calling  m 
the  entomologist,  and  also  frequently  reaching  over  the  undefined  boundary  between 
horticulture  and  agriculture.  This  is  frequently  seen  in  the  notes  which  form  the 
basis  of  this  report^  but  I  quote  only  from  notes  sent  by  those  who  are  officially 
named  as  the  botanists,  mycologists,  or  horticulturists  of  the  several  stations. 

Work  with  fruits  is  evidently  receiving  more  attention  than  is  any  other  one  fiub- 
ject,  as  it  is  mentioned  in  the  reports  frt>m  every  station.  The  ort^nation  of  new 
varieties  by  crossing  and  selection  is  a  part  of  the  work  of  the  Indiana^,  Louisiana, 
Minnesota,  Miasoun,  Cornell  (N.  Y.},  South  Dakota,  West  Virginia,  ana  Wiseonsin 
stations,  while  the  effects  of  pollination,  both  iounediate  and  secondary,  are  beinsr 
studied  in  Florida,  Georgia,  Maine,  Geneva  (N.  T.),  and  Oregon.  The  spraying  m 
fruit  trees  has  been  the  subject  of  special  work  at  the  Florida,  Louisiana,  Mississippi, 
Cornell  (N.  Y.),  and  Texas  stations,  and  is  practiced  to  a  greater  or  less  extent  at 
nearly  every  station.  The  effects  of  different  fertilizers  on  the  growth  of  the  trees 
and  on  the  quality  of  the  fruit  are  being  studied  in  Florida,  Mississippi,  Texas,  and 
Washington ;  while  the  effects  of  pruning  at  different  seasons  is  receiving  attention 
in  Nebraska,  and  methods  of  cultivation  are  being  tested  in  Maine,  Cornell  (N.  Y.), 
Oklahoma,  South  Dakota,  and  Washington.  Missouri  and  Oklahoma  are  making 
large  plantings  of  nut-bearing  trees,  and  Florida  has  given  us  the  only  bulletin  on 
the  pineapple. 

That  the  mycologists  are  cooperating  with  the  horticulturists  is  shown  in  the 
fact  that  Connecticut,  Michigan,  Mississippi,  both  New  York  stations,  Ohio,  Ten*. 
nessee,  Virginia,  Washington,  and  Wisconsin  each  r^ort  work  on  "Diaeases  of 
fruits,''  whue  Alabama  and  Connecticut  specialize  on  pear  blight,  Connecticut  and 
Mississippi  on  apple  scab,  and  Cornell  (N.  Y.)  and  Oregon  on  "Diseases  of  stone 
fruits."  Connecticut  and  Doth  the  New  York  stations  are  also  studying  baeterial 
diseases  of  plants. 

The  testing  of  yarieties,  both  new  and  old,  holds  an  important  place  in  station 
work,  being  mentioned  in  the  rex>ort  from  nearly  every  station,  and  as  one  of  ^e 
leading  lines  of  work  by  no  less  than  16.  Many  stations  report  900  to  500  varieties 
of  fruit  in  cultivation,  while  others  mention  much  larger  numbers,  tiie  New  Ydk 
State  station  reporting  no  less  than  1,776  varieties.  The  value  of  these  Tariety 
tests  has  often  been  questioned,  and  is  a  matter  which  might  well  be  discussed  here. 
One  man  says,  '<  We  are  pushing  this  work  at  four  different  stations."    Another 


BmjSy  *'  Our  nuda  effort  in  hevtionltnral  work  hsm  been  given  to  the  testing  of  wurie- 
tiee  of  frnits  and  Yegetablee.''  Another  says,  **  Testing  Tarietiee  is  a  very  minor 
matter/'  and  still  another  says,  **  InoidentiQlyy  novelties  in  finiits  and  vegetables 
reoeive  due  attention,  bat '  variety  testing'  is  not  made  an  important  featore  of  oar 
work."  I  trust  that  this  matter  may  reeeive  yonr  attention,  and  that  we  may  have 
the  benefit  of  yoor  advioe. 

Work  with  garden  vegetables  also  claims  a  large  share  of  attention,  as  is  shown 
in  the  £aot  that  18  stations  mention  the  testing  of  varieties  as  being  one  of  the  more 
important  lines  of  work.  Seven  report  work  on  diseases  of  vege&bles  in  general, 
bat  the  greater  number  confine  their  work  to  a  few  specialties,  as  at  Connecticut, 
Indira.  Kentucky,  New  York  State,  North  Dakota,  and  Wyoming  stations,  where 
the  work  is  given  to  a  study  of  the  development  and  prevention  of  potato  scab,  and 
in  Florida  and  Mississippi,  where  diseases  of  the  tomato  receive  special  work.  The 
Louisiana,  Cornell  (N.  Y.),  and  West  Virginia  stations  are  doing  somewhat  extensive 
work  in  the  forcing  of 'vegetables  under  glass,  and  two  stations  seem  to  have  demon- 
strated that  the  electric  light  may  be  made  an  efficient  assistant  in  commercial  green- 
house work.  Georgia  is  testing  the  sweet  potato  with  reference  to  its  value  as  a 
basis  for  the  manu&eture  of  starch,  and  the  Louisiana  station  has  introduced  a  large 
number  of  foreign  varieties  which  now  promise  to  be  of  considerable  value. 


Not  all  of  the  stations  confine  their  work  to  supplying  the  wants  of  the  inner  man, 
for  Massachusetts  and  Minnesota  are  doing  good  work  in  the  introduction  of  new 
varieties  of  flowering  plants,  while  New  Jersey,  New  York  State,  and  Vermont  are 


doing  special  work  in  studying  the  many  diseases  which  affect  both  the  flower  garden 
and  uie  greenhouse. 

Eleven  stations  report  work  with  diseases  affecting  wild  plants  in  general,  while 
two  have  taken  a  hint  from  the  entomidogists  and  are  studying  the  practicability  of 
naing  fungi  as  weed  destroyers. 

In  their  studies  of  plant  diseases,  and  in  crossing  and  hybridizing,  many  of  the 
station  botanists  are  of  great  assistance  to  the  agriculturists.  Kansas  is  doing  much 
to  prevent  the  losses  caused  by  the  smuts  of  grains,  and  Wyoming  is  also  engaged 
in  me  same  work.  North  Dakota  is  making  a  stuay  of  some  of  the  physiological 
problems  which  confront  the  wheat  grower,  while  Kentucky,  Louisiana,  and  Wis- 
consin are  doing  a  similar  work  for  tobacco  growers.  Alabama,  Florida,  and  Missis- 
sippi are  natoriQly  working  with  cottons,  examining  the  types  of  native  varieties  and 
introducing  foreign  jsorts,  from  which  they  now  have  some  thousands  of  hybrids  in 
eoltivation.    Diseases  of  cotton  claim  attention  in  Alabama  and  Mississippi. 

Ten  station  botanists  report  special  work  with  grasses  and  forage  plants.  Several 
of  these  are  saving  seeds  nrom  selected  plants  in  an  endeavor  to  establish  improved 
raoes,  and  the  experience  so  fsa  gained  seems  to  indicate  that  this  may  be  a  fruit- 
ful field  for  work.  Georgia^  Louisiana,  and  Oklahoma  are  all  engaged  in  working 
oat  the  difficult  problem  of  the  botanical  and  cultural  varieties  of  the  oowpea,  a 
study  which  wUl  require  some  years  of  careful  investigation  for  its  completion. 

Sereral  of  the  Western  States,  including  Arizona,  Minnesota,  Oklahoma,  Utah, 
and  Washington,  are  studying  forestry  problems,  and  are  testing  both  varieties  and 
methods. 

Local  conditions  often  call  for  special  crops,  and  we  find  Louisiana  making  ezten- 
atve  ooltores  of  fiber  plants,  and  Nebraska  of  hone^  plants,  while  the  North  Carolina 
station,  located  near  the  greatest  herb  market  in  the  country,  is  giving  special 
attention  to  the  methods  of  cultivation  for  medicinal  plants. 

The  ftmners  and  gardeners  are  not  the  only  ones  who  have  to  contend  with  weeds, 
for  we  find  no  less  than  9  stations  reporting  a  study  of  their  distribution  and  the 
simplest  means  for  eradicating  them  as  being  important  lines  of  work.  Several 
balMtins  on  the  subject  have  given  excellent  means  for  the  recognition  of  danger- 
ous new  arrivals,  but  we  are  sorry  to  say  that  as  yet  we  have  no  bulletin  which 
enables  us  wholly  to  dispense  with  the  old-style  hoe. 

In  seed  testing,  North  Carolina  \b  perhaps  doing  more  than  any  other  station  in 
testing  the  parity  and  vitality  of  eommercial  seeds,  and  Michigan  is  doing  a  great 
amount  of  work  on  the  longevity  of  weed  seeds  when  exposed  under  different  con- 
ditions. Indiana,  Louisiana,  and  Maine  are  studying  the  effects  of  climate  on  the 
amount^  vitality,  and  successive  generations  of  seeds,  and  when  their  work  is  com- 
pleted ft  is  hoped  that  we  may  know  something  definite  as  to  the  real  importance 
of  the  oommon  practice  of  changing  the  location  of  the  seed  supply  as  compared 
wi^  careful  and  continued  selection  of  seeds  grown  continuously  in  a  single  local- 
ity. In  the  same  coniieetion  may  be  mentioned  the  work  of  Nebraska  in  studying 
the  effects  of  local  factors,  wind-breaks,  soil  moisture,  etc.  Indiana  is  studying  plant 
nutrition  and  the  physiology  of  plant  growth,  and  pot  work  with  fertilisers  is  being 
done  at  the  Connecticut,  Georgia,  both  New  Yerk,  and  Washington  stations. 

Although  the  dairymen  long  ago  came  to  the  chemist  for  help,  it  is  only  quite 
recently  tnat  they  have  learned  that  they  must  come  to  the  botanists  to  secure  desir- 
able flavors  for  their  products,  and  the  *'  Bacteriology  of  the  dairy  '^  now  holds  a 
prominent  place  in  the  work  oi  the  North  Dakota  and  the  Wisconsin  stations. 
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Fire  itations  are  largely  engaged  in  the  introdnction  of  foreign  plants,  both  for 
their  possible  yalne  for  ciutivation  here  and  for  nse  in  crossing  and  hybridizing  with 
onr  present  varieties  for  the  establishment  of  new  sorts.  Many  of  these  introdac- 
tions  promise  to  be  of  great  valne,  though  in  most  cases  years  must  elapse  before  we 
shall  Know  their  true  standing.  Arizona  evidently  favors  the  protection  of  home 
industries,  and  not  content  with  showing  us  the  value  of  dock  as  a  field  crop  is  now 
engaged  largely  in  the  cultivation  of  cacti. 

The  horticulturists  and  the  entomologists  are  naturally  working  together  in 
devising  means  for  the  control  of  insect  pests  in  nearly  every  station,  and  in  Michi- 
gan they  are  making  a  study  of  the  fungoid  diseases  of  insects,  while  in  Washington 
the  value  of  bees  in  the  orchard  is  receiving  special  attention. 

There  is  scarcely  a  station  which  is  not  doing  more  or  lees  original  work  in  the  use 
of  fungicides  and  insecticides,  and  every  effort  is  being  made  to  find  combinations  of 
the  two  which  will  obviate  the  necessity  for  the  double  sprayings  which  have  been 
necessary  heretofore.  Several  such  combinations  are  in  rather  eommon  use,  wMoh, 
with  the  greatly  improved  nozzles  and  spray  pumps  now  in  the  market,  have 
greatly  decreased  the  labor  of  spraying.  This  cooperative  work  of  the  botanists, 
horticulturists,  and  entomologists  has  been  of  inestimable  value  to  the  fruit  and 
vegetable  grower  in  giving  him  practical  immunity  for  his  crops  with  a  minimum 
amount  of  labor. 

The  Louisiana  and  West  Virginia  stations  are  making  their  work  felt  through 
their  respective  States  by  the  propagation  and  free  distribution  of  plants  and  seeds 
of  such  new  varieties  of  plants  as  have  been  found  desirable,  and  that  line  of  work 
seems  to  be  accomplishing  good  by  making  the  stations  better  known  and  more 
popular. 

The  stations  in  Alabama,  Colorado,  Louisiana.  Mississippi,  Nevada,  and  Wyoming 
are  pushing  botanical  surveys  in  their  respective  States,  in  part  for  the  botanic2 
interest  of  the  work  and  in  part  for  the  j^eat  value  of  the  information  which  a 
record  of  plant  growth  and  distribution  will  give  concerning  the  soils  in  different 
sections.  With  this  work  of  course  comes  the  accumulation  of  an  herbarium,  which 
is  essential  for  the  recognition  of  the  hosts  of  plant  fragments  which  are  sent  to 
every  station  botanist  for  identification.  New  Mexico  is  carrying  this  survey  one 
step  further  than  is  usually  done,' and  is  studying  the  effects  of  elevation  with  a  view 
to  the  establishment  of  ''plant  zones, *'  of  which  several  are  plainly  recognizable  in 
that  region  of  snow-capped  mountains  and  arid  plains. 

Irrigation,  both  surface  and  su hearth,  is  yearly  claiming  more  attention,  and,  some- 
what strangely,  we  find  that  fully  as  much  work  is  being  expended  in  that  direction 
in  the  East  as  in  the  West,  which  may  be  partially  from  the  fact  that  it  is  a  new  line 
of  inquiry  in  the  Eastern  States.  This  matter  received  considerable  attention  at  our 
last  meeting,  and  a  number  of  station  workers  have  come  to  this  meeting  principally 
to  learn  more  of  a  subject  which  promises  to  become  of  great  importance  to  the 
market  gardeners  of  the  East. 

This  brief  outline  would  be  very  incomplete  were  no  mention  made  of  the  exten- 
sive and  valuable  work  which  is  being  done  for  both  botany  and  horticulture  by  the 
Department  at  Washington.  In  the  purely  botanical  work  the  botanical  survey  of  ^e 
whole  country  is  being  vigorously  pusbed ;  special  assistants  are  being  employed  in  the 
investigation  of  commercial  seed  supplies,  in  termination  tests,  in  the  investigation 
of  pharmacological  and  poisonous  plants,  and  in  several  other  lines.  The  newly 
established  division  of  agrostology  is  not  only  working  for  the  agriculturist  in  test- 
ing the  hay  and  pasture  values  of  different  plants,  but  is  preparing  a  handbook  of 
grasses,  which  has  been  so  jcfreatly  needed  by  every  botanical  worker.  The  mycolo- 
gist has  always  been  the  pioneer  in  the  work  of  spraying  and  in  the  preparation  of 
fungicides,  and  his  assistants  are  now  engaged  in  studies  of  several  obscure  bacterial 
diseases,  diseases  of  citrus  fruits  and  ouiev  subtropical  plants,  diseases  of  grapes, 
diseases  of  cereals,  and  several  other  important  subjects. 

The  work  of  a  station  can  be  of  but  little  value  if  results  are  not  published  and 
distributed  to  the  public,  and  that  this  is  realized  by  our  workers  is  shown  in.  the  117 
bulletins  on  botanical  and  horticultural  subjects  which  have  been  issued  during  the 
year,  and  this  in  addition  to  perhaps  a  still  greater  nuinber  of  pages  in  the  various 
annual  reports.  These  bulletins  have  been,  almost  without  exception,  carefully 
digested  papers,  containing  definite  original  information  which  has  been  gained  by 
the  several  workers,  and  which  is  of  vsblue  to  the  working  farmers  as  well  as  to  the 
fruit  growers  and  gardeners.  No  one  who  has  watched  the  station  bulletins  since 
1888  can  have  failed  to  note  the  great  change  and  improvement  in  their  character  ss 
long-continued  and  intricate  lines  of  investigation  have  been  completed,  and  l^eir 
appreciation  by  the  public  is  shown  in  the  greatly  increased  personsd  correspondence 
which  is  mentioned  in  nearly  everyreport.  In  several  States,  and  notably  in  New 
York,  special  State  appropriations  have  been  made  for  the  purpose  of  increasing  the 
scope  of  the  horticultural  work  of  the  respective  stations,  and  we  all  know  thatsaeh 
appropriations  are  not  made  until  they  are  called  for  by  a  strong  public  sentiment. 

All  experiment  work  is  cumulative  in  its  value  and  ita  ^ects.    The  botanists  and 
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hortioaltnrists  hmve  already  seonred  praotical  results  of  ereat  interest  in  nearly 
every  line  of  investigation  which  they  nave  uodertaken,  and  there  is  every  reason  to 
believe  that  each  succeeding  year  will  show  results  of  still  higher  merit. 
Reepectfully  submitted. 

S.  M.  Tracy,  Chmrman. 

Mr.  O.  P.  Gillette,  chairman  of  the  Section  on  Entomology,  presented  the  report 
of  that  section,  as  follows : 

Bepobt  of  thb  SscnoN  on  Entomology. 

PreTionfl  to  the  passage  of  the  Morrill  bill  for  the  establishment  of  agricultural 
colleges  in  the  various  States,  the  number  of  economic  entomologists  in  this  country 
could  be  counted  on  the  fingers  of  one  hand.  In  fact,  if  we  mention  the  names  of 
Harris,  Fitch,  and  Walsh,  the  number  is  practically  told.  When  the  Hatch  Act 
passed  in  1888  the  number  of  living  men  who  had  gained  some  prominence  as  eco- 
nomic entomologists  would  hardly  treble  the  above  list. 

With  the  introduction  of  a  larger  number  of  cultivated  plants,  the  increased  area 
of  cultivated  lands,  the  destruction  of  native  food  plants,  the  introduction  of  foreign 
insect  foes,  and  the  necessity  of  more  intensive  agricultaral  methods,  came  the 
imperative  need  of  a  better  knowledge  of  our  insect  pests  and  the  methods  of  sub- 
duing them.  In  response  to  these  demands  there  has  been  a  constantly  increasiug 
number  of  workers  devoting  their  attention  to  the  subject  of  economic  entomology 
in  its  various  phases,  and  each  year  there  is  being  accumulated  a  large  amouut  of 
information  of  permanent  value  upon  the  habits,  life  histories,  and  methods  of  com- 
bating our  insect  enemies,  mostly  stored  away  in  the  buUetius  of  experiment  stations 
and  the  publications  of  the  Division  of  Entomology.  Each  year  our  methods  of 
investigation  have  improved,  inseotaries  are  built,  and  new  remedies  or  methods  of 
applTlng  them  are  discovered,  and  yet  there  is  large  room  for  improvement. 

When  the  first  organization  list  of  the  various  agricultural  colleges  and  experi- 
ment stations  was  published  in  1889  there  were  20  stations  having  ofBcers  whose 
duty  it  was  to  deyote  some  time  to  entomological  work.  Since  then  the  number  has 
increased  so  that  now  we  have  42  station  entomologists  and  only  12  stations  not  so 
provided.  In  these  42  stations  and  colleges  there  are  57  entomological  workers,  15 
of  whom  are  assistants,  and  there  is  a  gain  of  4  entomologists  this  year  over  last 
year.  This  number  seems  too  largo,  and  so  it  should,  for  there  are  but  7  of  these 
workers  who  represent  whole  numbers,  and  4  of  them  are  assistants.  The  fraction 
of  their  labors  that  these  men  devote  to  entomology  is  in  many  cases  very  small, 
varying,  according  to  their  own  estimates,  from  one  twenty-fifth  to  nine-tenths. 
The  entomological  time  of  all  of  these  fractions  a<lded  together  amounts  to  17.  If 
to  this  number  we  add  7,  which  represents  the  number  who  are  devoting  their  entire 
time  to  entomolopcal  work,  we  find'  that  we  have  an  equivalent  of  24  whole  men 
doing  entomological  work,  but  this  work  is  distributed  in  42  localities  among  57 
laborers. 

There  are  9  station  entomologists  who  have  no  college  work  to  do,  but  there  are 
only  2  entomologists  of  agricultural  colleges  not  connected  with  station  work.  The 
amount  of  ground  that  some  of  these  men  nave  to  spread  themselves  over  is  appalling, 
and  readily  explains  why  more  original  work  is  not  being  done.  Let  me  cite  a  few 
examples  of  what  they  have  to  do.  One  has  entomology,  botany,  horticulture,  land- 
scape gardening,  and  forestry ;  another,  botany,  horticulture,  entomology,  and  general 
zoology  J  another,  arithmetic,  word  analysis,  physiology^  zoology,  histology,  and  ento- 
mology ;  one  is  director  of  the  station,  and  is  horticulturist,  entomologist,  and  mycolo- 
gist at  tiie  same  time.  And  so  it  goes  through  nearly  the  entire  list,  and  usually  with 
both  station  and  coU^e  work  to  do.  No  wonder  that  the  prevailing  cry  among  these 
men  ia  for  more  time  to  devote  to  entomological  work.  One,  in  answering  my  ques- 
tioB  ae  to  what  was  the  greatest  need  of  his  department,  answered,  ^'Ability  to  do 
three  dstys'  work  in  one.''  In  two  other  cases  tne  answer  was,  "An  entomologist." 
These  latter,  having  so  little  time  to  devote  to  entomology,  felt  that  they  ought  not 
to  be  called  entomologists.  Better  libraries  for  reference,  better  collections  of  deter- 
mined insects,  and  means  of  transportation  seem  to  be  among  the  most  pressing 
needs  of  the  station  workers. 

But  with  all  the  drawbacks  that  station  entomologists  have  to  contend  with,  there 
have  been  published  the  past  year  29  bulletins  that  were  wholly  or  in  part  entomo- 
logical, and  which  oontained  1,336  paffes  of  printed  matter.  If  to  this  we  add  the 
790  pages  published  by  the  Division  of  Entomology,  we  shall  have  enough  to  make 
over  5  octavo  volumes  of  400  pages  each. 

Seventeen  of  our  college  and  station  entomologists  find  time  to  carry  on  purely 
tediinical  work,  some  of  them  working  in  two  or  three  diff'erent  orders.  The  Heraip- 
tera  and  Hymenoptera  seem  to  be  the  favorite  orders  for  special  study.  From  the 
xeports  sent  in  to  me  the  workers  are  distributed  as  follows :  Workers  in  Hemiptera. 
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6;  Hymenopterfty  4;  Kearopteim,  Orthopteim,  and  L«pidoptera, 2  each;  ThyMUiim, 
Odonata,  Sipbonaptera,  Mallophaga,  Diptera,  Coleoptera,  and  Aoarinay  1  each. 

A  number  of  the  institntionB  haye  excellent  collections,  bnt  it  is  to  be  regretted 
that  so  many — and  some  of  them  in  the  older  and  wealthier  States — hare  no  deter- 
mined collection  worth  mentioning.  The  following  will  indicate  where  some  of  the 
best  collections  in  the  different  orders  may  be  fonnd.  The  numbers  giyen  are  the 
approximate  numbers  of  determined  species  in  each  case. 

In  Htfmenoptera:  Michigan,  1,500;  Cfomell  (N.  T.),  667;  Kansas  and  Colorado,  500 
each';  West  Virginia,  470. 

In  Coleoptera:  Michigan,  7,500;  Cornell  (N.  Y.)  and  Kansas,  each  8,000;  New  Jer- 
sey, 2,500;  Iowa,  Nebraska,  and  Colorado,  each  2,000. 

In  DipUra:  Cornell  (N.  Y.),  580;  Nebraska,  250:  Iowa  and  Kansas,  each  200. 

In  L^idoptera:  Michiganand  New  Jersey,  each  3.000;  Cornell  (N.  Y.),  1,626;  Colo- 
rado, 1,000. 

In  Hemiptera:  Iowa,  1,000;  Colorado,  «K);  Cornell  (N.  Y.),  518;  Michigan,  500. 

In  Neuropiera:  Cornell  (N.  Y.),  200:  Sonth  Dakota,  100;  others  small. 

In  Odonata:  Nebraska,  50;  Sonth  Dakota^  20. 

In  Thysannra:  ComeU  (N.  Y.),  100. 

In  Jraohnida:  Cornell  (N.  Y.),  338. 

These  numbers  do  not  include  the  private  collections  of  speciaUsts,  which  in  some 
cases  exceed  the  collection  of  the  institution  where  they  are  situated. 

It  should  be  said  that  the  University  of  Illinois  and  the  Massachusetts  Agrienl- 
tural  College  were  not  heard  from  in  regard  to  their  collections,  which  we  know  are 
large. 

In  response  to  my  question  asking  the  names  of  10  insects  causing  heaviest  losses 
in  the  different  States,  over  90  species  have  been  named,  aside  from  such  terms  ss 
"  cutworms,"  "  wireworms,"  "  plant  lice,"  etc.  I  give  beldw,  as  a  matter  of  record, 
20  of  these,  with  the  number  of  times  each  was  reported: 

Carpocapsa  pamonella,  22;  Cutworms,  19;  Helioikit  armigera,  12;  Dcrjfpkon  10- 
Unetktay  9:  A8pidioiu9  pemicio9U9f  8;  PierU  ropo,  8;  Conotraohehu  nenuphar,  7;  Ckrtf9- 
ohothrU  femorata,  7;  Schizoneura  lanigeraf  7;  Bl%»su$  leuoopteru9,  7;  DidbroHca  IS- 
punctatay  7;  White  grubs,  7;  Plant  lice,  6;  Wire  worms,  6;  Cef^domyia  destrador,  5; 
Macrodactylus  subspinosuB.  5;  Hamatobia  serrata,  5;  Grasshoppers,  5;  DiabroUott  vU- 
iatay  4 ;  Saperda  Candida,  4. 

The  number  of  students  that  received  instruction  in  entomology  in  the  agrionl- 
tural  colleges  of  the  country  the  past  year  is  about  775,  and  the  number  that  have 
taken  advanced  work  is  about  75.  Professor  Popenoe,  of  Kansas,  can  boast  of  the 
largest  class,  consisting  of  120  students,  and  Professor  Osbom,  of  Iowa,  comes  next 
witn  a  class  of  81.  Professor  Popenoe  also  had  the  largest  number  of  special  stu- 
dents, 10,  while  Dr.  Fernald,  of  Massachusetts,  had  7,  the  second  lan^est  number. 

The  New  York  State  Station  has  published  the  largest  number  or  entomological 
bulletins  the  past  year,  which  is  6.  The  stations  publishing  the  largest  nnmb^  of 
pages  of  entomological  matter  are:  -New  Jersey,  255;  Colorado,  137;  Genera 
(N.  Y.),  118. 

It  is  difficnlt  to  say  what  the  mos't  important  advances  in  the  economic  entomology 
of  the  country  for  the  past  year  have  been.  Probably  none  are  really  more  impor- 
tant than  the  extensive  experiments  carried  on  by  Dr.  Forbes  to  determine  the  prao- 
ticability  of  using  chinch-bug  diseases  for  the  extermination  of  the  bugs  by  artificial 
means.  The  invention  by  Professor  Weed,  of  the  Mississippi  Experiment  Station, 
by  which  kerosene  can  be  applied  with  water  directly,  without  first  making  an 
emulsion,  is  worthy  of  special  mention ;  and  the  use  of  arsenate  of  lead  by  T.  C. 
Moulton,  in  cases  where  the  other  arsenites  are  liable  to  do  injury  to  foliage,  is  a 
matter  which  promises  to  be  of  no  small  importance. 

C.  P.  GiLLBTTB,  Chairman, 

BCr.  F.  P.  Anderson,  of  Kentucky,  secretary  of  the  Section  on  Mechanic  Arts,  pre- 
sented the  report  of  that  section,  as  follows : 

Rbport  of  the  Section  on  Mechanic  Arts. 

During  the  past  year  an  effort  has  been  made  to  develop,  practically,  but  one  side 
of  the  Section  on  Mechanic  Arts,  viz,  the  correlation  of  mecnanio  arts  and  agriculture. 

The  Society  for  the  Promotion  of  Engineering  Education  covers  the  broader  field 
of  engineering,  and  we  believe  that  our  range  of  work  in  this  Association  should  be 
a  limited  one. 

By  well-directed  efforts  the  Section  on  Mechanic  Arts  can  be  made  a  valuable 
adjunct  to  the  agricultural  side  of  this  Association  by  bringing  more  intimately  in 
contact  the  agricultural  and  mechanical  work  in  the  colleges. 

We  believe  that  some  steps  should  be  taken  to  send  at  least  one  delegate  fiomtfae 
colleges  of  the  Association  to  represent  the  mechanical  side  of  our  institntiofis,  but 
if  such  a  move  is  to  be  made  the  agriculturists  must  take  Oie  initiative. 
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Most  of  OUT  men  intereftted  in  meobanio  arts  are  indifferent  toward  doing  work 
for  the  Association,  claiming  that  the  Association  is  essentially  agricnltnral  and  it  is 
the  intention  of  the  agricnltnrists  to  keep  it  within  snch  limits. 

Mr.  BuRBiLL.  I  rise  to  make  an  announcement  and  to  offer  a  motion,  which,  per- 
haps, in  character  is  not  nsnal  in  onr  Association,  but  which  I  am  sure  I  will  be 
excused  for  presenting  here.  Some  forty  years  ago  Dr.  Norton  S.  Townsend,  of 
Ohio,  commenced  giving  instruction  in  agricultural  topics  in  the  school  which  he 
established,  and  he  has  continued  it  from  that  time  in  one  capacity  or  another  until 
a  very  recent  date.  He  was  connected  from  the  beginning  with  the  State  Uniyersity 
of  Ohio  in  the  same  capacity,  that  of  agricultural  instructor  in  that  institution,  and, 
although  80  years  of  age,  was  still  enjoying  Tcry  fair  health  and  possessing  a  goodly 
degree  of  actiyity.  Quite  suddenly  he  was  taken  sick,  and  died  since  most  of  us  left 
our  homes  last  Saturday  eyeuing.  He  is  to  be  buried  to-day.  I  moye  you,  sir,  that 
a  oommittee  composed  of  three  of  those  best  known  and  most  intimate  with  Dr. 
Townaend  be  appointed  to  present  fitting  resolutions  in  this  case. 

Mr.  Cooks.  I  second  the  motion. 

The  motion  was  adopted,  and  the  chairman  appointed  as  a  committee  Messrs.  T. 
J.  Burrill,  W.  W.  Cooke,  and  L.  B.  Wing. 

The  Chairman.  The  chairman  of  the  ezecutiye  committee  wishes  to  make  an 
inquiry  or  announcement. 

Mr.  GooDBLL.  There  have  been  receiyed  two  or  three  inyitations  from  different 
bodies  here  in  Denyer  extending  yarious  courtesies  to  the  delegates  of  this  conyen- 
tion,  and  of  these  the  one  seeming  most  practicable  to  the  executiye  committee  is 
that  tendered  by  the  Chamber  of  Commerce  to  take  a  car  ride  through  the  city  on 
Thursday  afternoon  at  4  o'clock.  The  executiye  committee,  out  of  the  different 
inyitations  that  haye  been  extended,  recommend  this  and  offer  it  for  your  adop- 
tion. In  case  it  is  accepted,  the  cars  will  be  in  front  of  the  Brown  Palace  Hotel  at 
4  o'clock,  returning  in  two  and  one-half  hours,  so  as  to  enable  us  to  be  present  at  the 
business  meeting  in  the  eyening.        • 

Mr.  £lu8.  I  moye  that  the  yery  courteous  inyitation  of  the  Denyer  Chamber  of 
Commerce  be  accepted. 

Mr.  AfcCRBA.  I  second  the  motion. 

Motion  adopted,  and  the  chairman  of  the  executiye  committee  requested  to  com- 
municate the  fact  to  the  secretary  of  the  Chamber  of  Conmierce. 

On  motion  of  Mr.  Myers,  the  session  adjourned  at  12.20  p.  m. 

EYENiNa  Sbssion,  Tuesday,  July  16, 1896. 

The  general  session  conyened  in  the  Denyer  Chamber  of  Commerce  at  8  p.  m.,yice- 
Preeident  A.  A.  Johnson  presiding. 

Mr.  GooDSLL.  To  the  executiye  committee  there  has  come  a  petition,  signed  by 
eleyen  delegates,  asking  that  a  section  on  irrigation  may  be  organized  as  one  of  the 
sections  of  the  Association.  The  executiye  committee  understands  that  this  means 
a  permanent  organization.  Under  the  rules  of  the  Association  that  will  require  due 
notice  to  the  Association,  and  come  up  at  the  next  annual  meeting.  The  executiye 
committee  makes  no  recommendation,  as  it  is  to  come  up  in  due  course  before  the 
next  conyention. 

The  Pbbsidino  Officer.  The  proyisional  section,  howeyer,  if  it  should  be 
requested,  could  be  formed  for  this  present  meeting. 

Mr.  Rkdding.  I  desire  to  refer  to  the  report  of  the  executiye  committee.  A  por- 
tion of  that  report  had  reference  to  an  effort  being  made  on  ihe  part  of  that  committee 
toward  procuring  extra  compensation  for  those  fourth- class  postmasters  at  experi^ 
ment  stations  who  handle  large  amounts  of  the  franked  matter  of  those  stations.  I 
more  to  refer  that  portion  of  the  report  to  a  committee  of  three  to  be  appointed  by 
the  Chair. 

Cuzied. 
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The  PRB0IDINQ  Ofviceb.  I  will  annoanoe  the  nAmee  of  the  membeim  of  this  eom- 
mittee  a  little  later  daring  the  Mesion. 

Aooording  to  the  programme  the  hour  hae  arri^^d  for  the  aDnaal  address  of  the 
president  of  the  Association.  I  need  not  take  any  time  to  introdaoe  to  yon  the 
president  of  thk  Association,  so  long  and  favorably  known,  bnt  I  do  desire  to  say, 
lor  the  benefit  of  ttie  yonnger  members,  and  oitixens  of  Denver  who  may  be  present^ 
that  the  president  is  ti^e  £Uher  of  this  Ass<»oiatien ;  and  it  is  with  great  pleasure  that 
I  now  introdnoe  Prot  Henry  £.  Alvord,  president  of  the  Aeeoeiation. 

Annual  Address  by  the  President. 

In  approaching  the  duties  of  this  occasion,  it  has  been  noted  that  the  Association 
meets  for  the  lirst  time  in  the  western  half  of  oor  conn  try,  among  people  to  whom 
the  organisation  most  be  comparatively  unknown,  and  that  delegates  are  nere  present 
from  mstitations  never  before  represMited  at  the  annual  gathering,  although  thia  is 
the  ninth  convention.  Under  these  cireumstancee,  it  seems  appropriate  to  consider 
the  origin  of  this  Association,  review  its  work  to  the  present  time,  and  make  some 
suggestions  as  to  its  future  policy. 

For  nearly  twenty-five  vears  after  the  land-grant  act  of  1802,  there  seemed  to  be 
no  special  bend  ef  nnion  between  the  institutions  established  or  enlarged  upon  the 
Morrill  foundation.  While  nearly  all  were  popularly  known  in  the  early  years,  and 
are  still,  as  '^agricultural  colleges,''  they  were,  in  accordance  with  the  terms  and 
very  inteution  of  the  law,  so  diverse  in  organization,  management,  and  general  char- 
acter, as  to  possess  few  common  features.  They  could  hardly  be  recognized  as 
behmgiag  to  a  special  class,  et  fenning  an  educational  group  by  themselves,  aaide 
from  tne  single  £»ct  of  all  receiving  benefits  in  greater  or  less  degree  from  Federal 
land  grants.  Some  gave  no  technical  instruction  in  agriculture,  others  none  in  me- 
chanic nrts,  and  even  the  one  specific  requirement  to  include  military  tactics  was 
entirely  ignored  by  some  and  by  others  accorded  a  perftinctory  and  very  reluctant 
recognition.  On  three  occasions,  several  years  apart,  there  were  fairly  representa- 
tive g^atherings  of  officers  of  these  institutions,  and  a  few  davs  were  paased  each 
time  in  pleasant  and  profitable  intercourse  and  discussion,  out  without  lasting 
results.  Even  the  repeated  eflforts  of  Senator  Morrill  to  secure  frirther  endowment 
for  these  lnstituti<Mis  failed  to  arouse  anv  lively  interest  or  develop  cooperation  on 
their  part  in  any  systematic  or  cohesive  form« 

On  the  8th  and  9th  days  of  July,  1885,  another  meeting  of  laud-grant  college  ofli- 
cials  was  held  at  the  United  States  Department  of  Agriculture,  upon  invitation  from 
the  Commissioner.  This  was  a  well-attended  and  earnest  gathering.  It  was  con- 
ducted in  much  the  same  way  as  the  conventions  of  this  Association,*  and  may  be 
regarded  as  the  forerunner  of  this  organization.  The  first  business  presented,  and 
that  which  occupied  the  most  time,  was  "the  Cullen  bill''  (H.  R.  No.  7498,  Forty- 
eighth  Couflress),  for  the  establishment  of  agricultural  experiment  stations,  and  for 
which  the  Hatch  bill  was  substituted  in  the  next  Congress.  This  bill  had  been 
already  explained  to  Congressional  committees  by  some  of  the  early  and  enthusiastic 
station  workers  of  the  country  who  volunteered  lor  this  service,'  and  the  convention 
of  1885  appointed  three  representative  college  presidents*  as  a  committee  on  legis- 
lation, to  advance  the  interests  of  the  agricultural  colleges  in  this  connection.  These 
gentlemen,  with  others  whom  they  invited  to  cooperate,  assisted  in  preparing  the 
Hatch  bill  and  making  its  purposes  known  to  Congressmen.  They  labored  contino- 
ously  and  effectively,  defraying  their  own  expenses,  until  the  passage  of  the  aet. 

The  advantages  of  conference  and  cooperation  became  so  apparent  at  the  conven- 
tion of  1885  that  a  permanent  organization  representing  the  land-grant  colleges  was 
proposed,  and  an  executive  committee^  was  appointed,  with  authority  to  call  the 
next  convention,  an  advisory  committee  being  added,  of  one  from  each  State  and 
Territory.  But  those  oonmiitteea  never  aeted,  and  no  later  convention  was  called 
by  them. 

The  Hatch  Act  became  a  law  in  March,  1887,  and  was  expected  to  go  into  effect  at 
once.  But  it  was  soon  discovered  that  no  appropriation  had  been  provided  to  make  it 
operative,  and  it  was  thonght  that  all  acti<m  under  it  must  be  postponed  for  a  year  or 
more.  This  was  a  great  disappointment  and  was  then  regarded  as  quite  a  calamity ; 
but  we  can  now  see  that  the  delay  was  a  fortunate  one,  giving  time  needed  for  organi- 
zation, maturing  plans,  and  starting  in  the  right  way.  During  the  summer  of  1887, 
the  officers  of  the  institutions  to  become  beneficiaries  under  the  Hatch  Aot,  and  upon 

^CoMmittee  on  order  of  business  and  resolntions:  Messrs.  Alvord,  Lee,  JinMfPf 
Femald,  Atherton,  Willits,  and  Dabney. 
3  Presidents  Atherton,  Willits,  and  Lee. 
»  Messrs.  George  H.  Cook,  Brewer,  and  Atherton. 
<  Messrs.  Atherton  (chairman).  Cook,  Knapp;  Peabody.  Curtis,  and  Kev 
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whom  devolved  the  daty  of  its  exeoation,  realized  the  necessity  for  conferenoe  and 
an  agreemeut  npon  some  basis  for  uniformity  of  action,  withm  reasonable  limits. 
This  led  to  calllDg  the  convention  at  which  this  Association  had  its  birth. 

On  the  18th  of  October,  1887,  representatives  flx>m  land-grant  institutions  in  most 
of  the  States  and  Territories,  met  at  the  Department  of  Agriculture,  Washington, 
and  for  three  days  earnestly  discussed  the  Hatch  Act  and  t£e  duties  and  vesponsi- 
bilities  which  it  involved.  Cooperation  and  some  organic  union  was  recognized  as 
important,  and  hence  a  permanent  organization  was  effected  and  the  AMociation 
came  into  existence,  which  has  since  held  an  annual  convention  and  is  here  assembled. 

Serious  misapprehension  has  existed  in  some  quarters  as  to  the  real  objects  and 
actual  work  of  this  Association,  and  selfish  and  mischievous  motives  have  been 
assigned  to  it.  As  a  result,  a  few  of  the  institutions  eligible  to  meml(^rship,  and 
which  should  actively  participate,  have  held  aloof. 

Especial  attention  is  therefore  now  invited  to  the  record.  It  is  practically  all  in 
print.  There  has  been  nothing  to  conceal,  or  of  which  anyone  should  be  ashamed. 
It  may  be  broadly  and  positively  asserted  that  from  the  first  a  most  creditable  spirit 
has  animated  all  its  proceedings.  In  both  college  and  station  matters  an  earnest 
purpose  has  been  evinced  to  faiuifully  and  efficiently  execute  the  great  trust  reposed 
m  the  institutions  concerned  by  the  CoujB^ess  of  the  United  States,  to  use  the  instru- 
mentality and  influence  of  this  Association  in  the  interest  of  true  economy  in  the 
large  annual  expenditures  made,  to  raise  the  standard  of  the  work  and  extend  the 
field  in  which  it  is  applied. 

This  is  not  an  association  of  individuals,  but  of  institutions,  created  and  endowed 
by  national.  State,  and  Territorial  laws,  and  united  for  the  purpose  of  mutual  aid  and 
the  promotion  of  common  interests,  which  are  public  interests.  The  institutions  are 
represented  by  delegates,  including  trustees  or  members  of  the  governing  boards,  col- 
lege presidents  and  professors,  and  station  directors  and  staff  officers.  The  Associa- 
tion has  two  ways  of  accomplishing  its  work.  First,  by  delegates  assembled  in  annual 
convention,  and,  second,  by  committees  chosen  from  these  delegates  to  represent  the 
Association  and  its  interests  between  succeeding  conventions.  The  proceedings  of 
the  eight  conventions  heretofore  held  have  been  published  by  an  Executive  Depart- 
ment of  the  Federal  Government  from  notes  taken  by  official  reporters  and  edited 
by  a  departmental  officer  acting  jointly  with  a  representative  of  the  Association. 
Although  the  published  record  of  the  first  meeting  is  incomplete^  these  pamphlets 
may  surely  be  regarded  as  constituting  an  authentic  record,  and,  indeed,  an  official 
one.  At  every  convention  since  the  first,  the  executive  committee  has  reported  all 
action  taken  in  the  name  of  the  Association  since  its  last  gathering.  These  reports 
are  incorporated  in  the  proceedings,  and  I  claim  to  be  a  competent  yitness  to  their 
completeness  and  accuracy.  The  receipts  and  expenditures  of  the  Association,  and 
the  nature  of  the  latter,  are  also  included  in  l^ese  printed  records.  The  whole  history 
is  therefore  open  to  ins^ction.  It  comprises  about  1,000  octavo  pages,  and  can  not, 
of  course,  be  reviewed  m  detail  at  this  time.  But  it  may  be  well  to  briefly  present 
some  of  its  prominent  features. 

First,  let  it  be  noted  that  this  Association  did  not  come  into  existence  until  some 
months  after  the  Hatch  Act  had  become  law  by  a  very  large  minority  of  the  votes  in 
both  branches  of  Congress  and  been  approved  by  a  President,  who  stated  to  the 
Aasoclation  representatives  last  November  that  he  had  become  fully  convinced  of 
the  wisdom  of  that  approval  seven  years  before.  President  Cleveland  added  that 
of  all  the  annual  appropriations  of  money  from  the  Federal  Treasury  which  had 
come  under  his  observation,  none  seemed  capable  of  more  useful  results,  provided  the 
application  was  honestly  and  judiciously  made  in  the  several  States  and  Territories. 

If  a  few  gentlemen  who  have  since  been  more  or  less  identified  with  this  Associa- 
tion saw  fit  to  voluntarily  contribute  their  time  to  promote  that  wise  legislation  in 
an  entirely  legitimate  and  proper  way,  they  simply  exercised  the  right  of  every 
American  citizen,  and  should  be  credited  with  having  performed  an  eminent  and  last- 
ing public  service. 

The  first  meeting  of  the  Association  was  occupied  mainly  in  considering  how  the 
Hatch  Act  could  be  best  executed,  and  after  mature  consideration,  a  declaration  was 
adopted  as  to  the  organization  of  experiment  stations  and  maintaining  the  integrity 
of  station  funds.  This  declaration  will  be  later  recalled.  A  special  committee  was 
appointe<l,  composed  of  three  of  the  most  experienced  directors  of  State  experiment 
stations,!  m^^  the  Department  published  and  distributed  the  report  of  this  Committee 
on  Station  Work,  which  was  replete  with  suggestions  and  advice  to  the  stations  just 
organizing,  as  to  material  equipment,  lines  and  methods  of  work,  and  means  for  dis- 
seminating information.  The  important  assistance  of  a  good  library  of  referenci  as 
recognized,  and  a  list  of  books  desirable  as  a  basis  for  such  a  library  was  kindly 
prepared  by  Professor  Johnson,  at  the  request  of  the  Association^  prmted  and  fur- 
nished to  all  interested.  • 

^Messrs.  Atwater,  Johnson,  and  Cook. 
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The  Hatch  Act  had  been  approved  during  the  doeiiig  days  of  the  Forty-ninth  Con- 
greee,  bat  no  money  appropriated  to  carry  it  into  effect.  It  was  admitted  by  all 
wat  each  an  appropriation  woold  be  made  at  the  first  session  of  the  Fiftieth  Con- 
ffress,  but  under  the  usual  course  of  procedure  this  would  not  occur  until  June  or 
July>-too  late  to  be  available  for  station  work  during  the  agricultural  year  of  1888. 
Accordipgly,  when  Congress  met  in  December,  1887,  the  executive  committee,  acting 
in  behalf  of  the  Association,  made  a  full  presentation  of  the  subject  to  the  proper 
committees,  and  this  resulted  in  a  special  act  of  appropriation,  approved  February  1, 
1888 — in  ample  time  for  every  orflnmized  station  to  use  the  whole  of  the  growing 
season  of  that  year  and  derive  fuU  benefit  from  the  first  station  annuity  of  $15,000 
for  the  fiscal  year  ending  June  30,  1888. 

It  became  necessary  to  arrange,  also,  before  the  Association  met  again,  for  the 
appropriation  for  the  fiscal  vear  of  1888-89,  and  to  get  this  annual  station  supply 
placed,  as  a  precedent,  in  charge  of  the  most  suitable  and  best  informed  Congres- 
sional committee.  In  accordance  with  the  expressed  wish  of  the  first  convention, 
provision  was  secured  in  the  second  appropriation  bill  (approved  July  18, 1888)  for 
establishing  the  Office  of  Experiment  Stations  in  the  United  States  Department  of 
Agriculture. 

During  the  year  1888  various  questions  of  considerable  consequence  arose  as  to  the 
interpretation  of  the  Hatch  Act  by  Government  oflScials,  and  attention  was  given, 
on  behalf  of  the  Association,  to  obtaining  satisfactory  decisions  by  the  TrMsnry 
Department  and  Post-OfBce  Department.  All  these  matters  were  promptlv  conunn- 
nicated  by  Association  circulars  to  the  o£Bcers  of  all  institutions  concerned,  and  the 
subjects  were  taUj  explained  in  the  report  of  the  executive  committee  to  the  second 
convention. 

This  second  convention  was  held  at  the  University  of  Tennessee,  in  Knoxville,  the 
first  days  of  January,  1889.  It  had  been  agreed  in  advance  that  the  sessions  shoold 
be  mainly  given  to  experiment-station  questions,  and  a  recital  of  the  topics  disonased 
will  show  how  the  convention  occupied  its  time,  viz : 

''The  Belation  of  Colleges  and  Stations." 

"How  can  Stations  reaon  and  interest  farmers f 

"How  can  the  Department  of  Agriculture  assist  the  Stations f 

"How  can  Stations  cooperate!'' 

"The  substance  and  form  of  the  Annual  Station  Report.'' 

"The  practical  work  of  Colleges  and  Stations." 

A  very  important  action  by  the  Knoxville  convention,  was  one  which  led  to  a  long 
and  satisfactory  conference  in  February,  1889,  between  the  President-elect  of  the 
United  States  and  representatives  of  the  Association,  and  in  the  month  following 
between  the  latter  and  the  newly  installed  Secretary  of  Agriculture.  Four  years 
later  this  action  was  repeated.  It  is  undoubtedly  due  to  the  existence  of  this  Asso- 
ciation and  its  active  influence  that  the  scientific  divisions  of  the  Department  of 
Agriculture  hold  their  present  satisfactory  status  and  that  Assistant  Secretaries  of 
that  Department  have  been  selected  so  fully  in  harmony  with  the  Association  itself 
and  with  the  work  of  investigation  and  instruction  which  it  represents. 

The  third  convention  was  bold  in  Washington  in  Novembe^,  1889.  Among  tiie 
general  questions  discussed  were  the  following : 

"The  annual  report  of  institutions  organized  under  the  act  of  Julv  2, 1862." 

"The  primary  obligations  of  Colleges  and  Stations  under  the  Hatch  Act." 

"The  relations  between  colleges  and  experiment  stations  and  the  agriealtoral 
exhibitions,  institutes,  and  other  public  meetings  in  their  respective  States." 

"  Uniformity  in  the  methods  and  records  of  chemical  laboratories." 

This  convention  differed  mainly  from  those  preceding  in  giving  less  time  to  gen- 
eral questions  and  more  to  special  subjects,  considered  in  conferences  of  the 
speciaiiBts  interested.  The  constitution  of  the  Association  was  amended  to  proyide 
for  both  permanent  and  temporary  sections,  to  be  assigned  an  appropriate  part  of 
the  time  at  every  annual  gathering  for  the  consideration  of  topics  not  requiring  the 
attention  of  delegates  in  general.  But  in  order  that  all  might  know  mm  time  to 
time  what  matters  the  sectk>ns  deemed  important,  provision  was  made  for  the  several 
sections  to  periodically  present  in  the  general  sessions  of  the  convention  a  portion  of 
the  subjects  coining  beiore  them.  Experience  demonstrated  that  too  many  perma- 
nent sections  caused  confusion  and  waste.  Hence  amendments  which  brought  the 
constitution  to  its  present  form,  which  has  proved  so  satisfactory  that  further  change 
should  be  avoidea  as  long  as  possible.  Delegates  who  find  that  their  particular 
wants  are  not  provided  by  the  regular  sections  have  a  constitutional  remeay,  as  they 
can  secure  tiirongh  the  executive  conunittee  the  organization  of  a  temporary  seotion 
at  any  convention. 

In  connection  with  its  later  years,  it  should  be  noted  that  without  radical  dianges 
our  organization  has  made  a  natural  and  healthy  growth,  adapting  itself^  its  rule^ 
and  methods  \o  its  developing  needs  so  as  to  economize  the  time  of  delegates,  and 
make  its  deliberations  and  action  useftd  and  effective  in  advancing  the  great  interests 
which  it  represents. 
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The  year  of  1890  waa  one  of  anoflual  activity  on  the  part  of  this  Association^  its 
agents,  and  representatiyes.  The  organization  aided  in  accomplishing  four  things 
worthy  of  special  mention,  two  for  the  stations  particularly  and  two  for  the  colleges : 

(1)  The  original  "Cullen  bill''  provided  that  the  payments  of  appropriations  to 
stations  should  be  made  ouarterly  in  advance.  This  feature  was  accidentally  omitted 
firom  the  Hatch  Act,  and  stations  were  greatly  hampered  in  their  work  for  two  or 
three  years  by  the  necessity  for  long  credits  or  of  paying  interest  on  loans.  Through 
proper  representations  made  to  the  Agricultural  Committee  of  the  House  of  Repre- 
sentatives, the  wording  of  the  annual  appropriation  under  the  Hatch  Act  was  changed 
in  1890  so  as  to  secure  quarterly  payments  in  advance,  and  this  desirable  and  traly 
economic  change  has  become  a  permanent  feature  of  the  annual  act. 

(2)  Negotiations  at  the  Poet-Office  Department  secured  an  entire  revision  of  the 
regulations  for  free  mailing  of  station  reports  and  bulletins.  The  existing  regula- 
tions are  liberal  and  convenient,  but  although  accessible  in  print^  they  do  not  seem  to 
be  ihlly  understood.  Station  publications  may  be  sent  singly  or  in  parcels,  the  latter 
to  be  opened  and  distributed  by  postmasters.  Envelopes  may  be  sealed  or  unsealed. 
Publications  mailable  free  by  the  United  States  Department  of  Agriculture  or  by  any 
station  may  be  so  mailed  b^  any  other  station.  If  station  reports  **  be  printed  by 
State  authority,  and  consist  in  part  of  matter  relating  to  the  land-grant  colleges  to 
which  such  station  is  attached,  then  said  report  may  be  mailed  free  entire.''  But 
the  whole  must,  in  the  Jnd^ent  of  the  director,  consist  of  useful  information  of  an 
agricultural  character.  With  this  very  general  limitation  large  discretion  is  vested 
in  the  station  officer  to  whom  the  free-mailing  privilege  is  accorded,  and  whose  sig- 
nature, or  facsimile  thereof,  is  responsible  for  what  it  covers  and  must  be  so  used 
as  to  guard  against  abuses. 

(3)  A  special  committee,  after  prolonged  conferences  at  Washington,  concluded 
very  satisfactory  arrangements  with  the  War  Department  as  to  its  relations  with  the 
colleges  having  army  officers  detailed  as  instructors.  General  orders  were  promul- 
gated accordingly,  and  these  have  not  since  been  materially  changed. 

(4)  The  Association  contributed  materially  to  the  early  enactment  of  the  law  for 
"  the  more  complete  endowment  and  support ''  of  land-grant  colleges.  Senator  Morrill 
expressed  by  letter  his  appreciation  of  the  valuable  service  rendered  in  promoting 
the  passage  of  the  act  of  Congress  approved  August  30, 1890. 

Theee  matters  were  fully  reported  by  the  executive  committee  to  the  fourth  annual 
convention  held  at  the  University  of  Illinois,  Champaign,  in  November,  1890,  and,  with 
the  discussions  thereon,  appear  in  the  record  of  that  gathering. 

Criticism  has  been  made  at  times  upon  the  part  taken  by  this  Association  in  the 
promotion  of  legislation  affecting  the  interests  it  represents.  Some  institutions  have 
even  declined  to  participate  in  the  annual  gatherings  and  contribute  to  the  necessary 
support  of  the  organization  ui>on  this  ground.  Great  misappi ehension  as  to  the  actuu 
facts  can  alone  account  for  such  opinions  and  action.  The  record  should  be  made  so 
dear  that  mistakes  of  this  character  can  not  occur  again. 

The  fact  that  the  Association  did  not  come  into  existence  until  some  months  after 
the  passage  of  the  Hatch  Act  has  been  already  noted.  The  action  of  the  Association 
in  helping  to  secure  rational  interpretation  of  that  law  and  its  early  and  efficient 
administration,  has  been  also  explained  and  shown  to  have  had  as  its  commendable 
object  the  honest,  economical,  and  effective  application  of  the  public  funds.  In  the 
same  line  may  be  mentioned  the  later  and  repeated  efforts  of  the  Association,  finally 
snccessful,  in  having  ample  authority  given  to  the  Secretary  of  Agriculture  to  regu- 
late the  accounts.  insx>ect  the  work,  and  supervise  the  expenditure  of  the  money  annu- 
ally granted  to  tne  stations.  The  only  Just  criticism  of  this  organization  as  related 
to  experiment-station  legislation  and  administration,  is  that  it  has  been  an  earnest 
and  active  agent  for  improving  this  branch  of  the  public  service. 

As  to  college  legislation,  the  second  Morrill  Act  is  the  only  matter  wjth  which  the 
Association  has  had  any  connection,  excepting  minor  points  relating  to  military 
departments  in  the  several  institutions.  This  new  legislation  was  neither  asked  nor 
suggested  by  this  Association  and  but  few  of  its  representatives,  if  any,  knew  that 
the  author  proposed  to  introduce  the  measure  in  the  Fifty- first  Congress.  It  is  a 
matter  of  public  record  that  but  a  few  years  elapsed  after  the  passage  of  the  original 
college  land-grant  act  (1862)  before  Senator  Morrill  realized  the  necessity  of  strength- 
ening the  work  founded  tnereon  by  further  endowment.  At  sundry  times  during 
twenty  years  preceding  ISM),  bills  having  this  object  were  introduced  by  Mr.  Morrill 
and  in  several  instances  passed  one  or  the  other  branch  of  Congress,  or  both,  without 
any  particnlar  agitation  or  extraneous  effort.  In  the  spring  of  1890  Senator  Morrill 
believed  the  time  had  come  for  another  trial  and  introducea  his  bill  in  April.  The 
new  Morrill  bill  had  such  inherent  merits  and  the  subject  was  so  familiar  to  Con- 
gressmen and  so  favorably  regarded  by  them,  that  it  would  doubtless  have  become 
a  law,  in  some  form,  in  the  course  of  time,  if  left  to  pursue  the  usual  routine  of 
unaided  legislation.  But  after  the  measure  came  before  the  Senate  this  Association 
was  invited  by  its  author  to  assist  in  its  passage,  by  explaining  the  needs  of  the 
inatitutioiis  to  b«  "faxthet  endowed''  and  the  benefits  to  be  derived  from  the  act 


24 

proposed.  J  net  tbia  wm  what  the  seTeral  repreeentatiTes  of  this  organization  did^ 
who  were  in  Wn8hin^[ton  at  freqnent  iDtervals  doring  the  four  montJis  between  the 
introdnotion  of  the  bill  and  its  pQ6fia|^  and  approval.  The  iuflneuce  of  the  Associ- 
ation was  exerted  in  an  entirely  unobjectionable  manner  to  put  the  bill  into  practice 
and  useful  form  and  then  to  secure  action  upon  it.  An  overwhelming  majority  in 
favor  of  the  measure  was  apparent  in  each  braneh  of  Congress,  bnt^  in  the  pressure 
of  various  matters  for  priority  on  the  Calendar,  a  friendly  and  active  interest  was 
necessary  and  proper  to  obtain  consideration,  and  a  record  of  the  votes  waiting  to 
be  cast  for  it.     (The  bill  passed  the  Senate  on  June  25,  and  the  House  on  Auffost  19.) 

The  action  of  this  Association,  connected  with  the  new  Morrill  Act,  and  of  all  who 
represented  it  in  this  matter,  was  open  and  honorable  in  all  respects,  and  rather  than 
adverse  criticism  deserves  the  commendation  which  it  has  generally  received.  This 
action  aided  materially  in  securing  timely  assistance  for  the  improvement  and  exten- 
sion of  this  great  scheme  for  *^the  liberal  and  practical  education  of  the  industrial 
classes  in  the  several  pursuits  and  professions  in  life.^ 

One  phase  of  the  laud-grant  college  act  of  1890  deserves  special  notice  in  this  con- 
nection. The  House  of  Representatives  adopted  one  amendment  to  the  bill  as  passed 
by  the  8enate,  by  adding  to  the  first  section  the  familiar  clause  which  limits  the 
appl  ieation  of  the  annuity.  ( "  To  be  applied  only  to  instruction  in,"  etc. )  This  has 
been  most  erroneously  called  ''the  granger  amendment,"  and  it  has  bee*  frequently 
asserted  by  high  oflScers  of  the  Order  of  Patrons  of  Husbandry,  in  public  addresses 
and  in  print,  that  this  amendment  was  secured  in  the  interest  of  agricnltoral  educa- 
tion by  ''The  Grange,"  despite  the  opposition  of  "the  college  presidents,"  and  with- 
out this  amendment  the  new  Morrill  bill  could  not  have  been  passed.  It  is  to  be 
hoped  that  these  statements  have  been  honestly  made  and  yet  it  is  hard  to  nnder- 
staud  how  anyone  could  be  so  misled.  In  every  essential  particular  they  are  at 
variance  with  the  truth.  History  demands  a  correction  of  this  serious  error.  With 
a  full  knowledge  of  the  facts  and  personal  responsibility  in  formulating  them 
(which  can,  however,  be  verified  by  ample  evidence),  I  wish  to  here  place  the  subject 
accurately  on  record. 

The  officers  of  the  National  Grange  and  the  National  Farmers'  Alliance  showed  an 
interest  in  the  pending  Morrill  bill  and  were  freely  consulted  by  the  Association 
committee  and  invited  to  attend  the  public  hearings  at  the  Capitol.  The  Alliance 
officials  cooperated  heartily  and  unreservedly.  The  Grange  officials  appeared  dis- 
trustful, feared  the  phraseology  of  the  bill  was  too  general,  and  wanted  guaranties 
as  to  the  use  of  the  proposed  new  endowment.  To  show  their  good  faith,  and  as  a 
wholly  voluntary  act,  the  Association  representatives  proposed  this  now  famous 
amendment,  while  the  bill  was  before  the  Committee  on  Education  of  the  House  of 
Representatives.  1  have  the  original  draft  of  that  amendment  in  my  possession ;  it 
was  first  written  by  one  college  president  who  cared  m(»«  for  object  than  form;  was 
carefully  trimmed  and  punctuated  by  another  college  president,  and  coidially 
adopted  by  the  others  on  the  committee,  none  of  these  being  grangers,  although 
entirely  friendly  to  that  order  and  its  general  work.  The  Association  committee 
did  not  believe  this  amendment  necessary,  but  willingly  proposed  it  and  supported 
it  consistently  until  adopted.  The  House  Committee  on  Education  did  not  like  the 
amendment  and  the  House  itself  was  inclined  to  reject  it.  The  slightest  intimation 
or  even  indiflference  on  the  part  of  its  authors  and  supporters  would  have  led  to  its 
rejection  and  the  passage  of  the  bill  just  as  framed  by  the  Senate.  Nothing  could 
be  further  from  the  truth  than  the  allegation  that  "the  a^cultural  college  presi- 
dents'' (as  the  committee  was  called)  were  insincere  in  this  matter.  They  worked 
faithfully  for  its  adoption  when  inaction  or  absence  would  have  caused  its  defeat. 
Therefore,  instead  of  this  limiting  amendment  being  of  Grange  origin,  opposed  bv 
the  colleges,  and  the  salvation  of  the  bill,  the  plain  facts  are  t£at  it  originated  with 
college  men  and  had  their  honest  support  from  first  io  last,  although  this  actually 
delayed  the  passage  of  the  bill.  Truth  requires  it  to  be  stated  that  the  only 
serious  delay  and  obstruction  encountered  by  the  friends  of  the  Morrill  Act  of  1890 
in  its  progress  through  Congress,  apart  from  the  rivalry  of  other  measures,  was  the 
unreasonable  suspicion  and  otherwise  unaccountable  opposition  of  the  officers  and 
legislative  committee  of  the  National  Graoge. 

Of  the  fifth,  sixth,  seventh,  and  eighth  conventions  of  the  AssociatioB  held, 
respectively,  in  Washington  (August,  IjSl),  New  Orleans  (November,  1892),  Chica^ 
(October,  1893),  and  Washington  again  (November,  1894),  it  is  needless  to  speak  m 
detail,  lliese  gatherings  resembled  the  earlier  ones,  with  certain  modifications. 
The  number  of  institutions,  and  of  States  and  Territories  represented,  has  increased, 
and  year  by  year  more  time  has  been  assigned  to  and  used  by  the  sections  in  the 
consideration  of  technical  matters  of  interest  to  different  departments  of  the  col- 
leges and  the  stations.  As  a  rule,  three-fourths  of  all  eligible  institutions  are  rep- 
resented by  delegates  at  the  annual  meeting. 

It  is  evident  that  a  large  part  of  the  time  at  every  o<mvention  must  be  occapied 
by  the  general  sessions.    The  business  of  the  organization  lor  one  year  mtiBt  be 
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reviewed  and  that  for  the  next  prepared;  now  and  then  tliere  seems  to  be  some 
waste  of  time,  bat  less  than  mi^ht  be  expected  and  no  more  than  is  inevitable,  under 
all  the  circnmstances.  Mnch  time  has  been  necessary  in  the  past  to  consider  qnes- 
tions  concerning  the  relations  of  the  iDStitntions  to  Congress  and  the  Executive 
Departments,  and  matters  of  organization,  administration,  and  accountability. 
These  have  been  subjects  of  serious  concern,  demanding  patient  and  careful  atten- 
tion. Such  deliberations  have  been  essential  to  the  existence  and  usefulness  of  the 
organization  and  have  brought  it  to  its  present  position.  As  expressed  by  one  of 
onr  past  presidents,  the  hundreds  of  workers  in  a  oonunon  cause,  who  are  submit- 
ting their  labors  to  the  scrutiny  of  science  on  the  one  hand  and  of  practice  on  the 
other,  and  who  render  an  account  of  their  stewardship  to  the  public,  round  up  each 
year  by  coming  together  in  convention  to  discuss  the  best  methods  of  carrying  on 
this  great  work.  '*At  such  a  time,  it  is  impossible  not  to  be  impressed  with  a  seri- 
ons  sense  of  the  responsibility  of  the  position  occupied  by  this  Association,'"  and 
while  giving  as  much  attention  as  possible  to  technical  subjects,  the  important  gen- 
eral questions  of  organization  and  unity  of  action  must  not  be  neglected. 

The  printed  proceedings  of  successive  conventions  become  more  and  more  inter- 
eeting.  Reexamination  of  these  pamphlets  impresses  one  with  the  value  of  their 
contents.  The  presidential  addresses,  the  annual  reports  of  the  chairmen  of  sections, 
the  business  features  of  the  conventions,  and  the  abstracts  of  discussions  in  sections, 
are  not  only  worthy  of  preservation,  but  of  frequent  reference.  The  reports  of  the 
chairmen  of  the  sections,  as  we  have  seen  to-day,  furnish  most  interesting  and  valua- 
ble epitomies  of  the  yearly  progress  of  the  entire  work.  These  pamphlets  deserve  a 
place  with  the  historical  and  technical  literature  of  the  colleges  and  stations,  and 
should  be  indexed  with  similar  publications. 

These  pages  contain  a  record  of  two  important  pieces  of  public  work  carried 
through  under  the  auspices  of  this  Association,  but  which  can  only  be  mentioned 
here :  ( 1)  The  collective  exhibit  of  the  agricultural  colleges  and  experiment  stations, 
in  cooperation  with  the  United  States  Department  of  Agriculture,  at  the  Columbian 
Exposition  of  1893;  and  (2)  the  comparative  tests  of  dairy  breeds  of  cuttle,  also  in 
connection  with  the  great  Chicago  Exposition.  Both  were  formidable,  laborious, 
and  expensive  undertakings,  but  executed  with  public  spirit  and  most  creditable  to 
the  Association  and  the  many  individuals  contributing  to  this  result. 

The  history  and  doings  of  {his  Association  show  that  it  has  been  eminently  a  busi- 
ness organization.  Ito  annual  gatherings  have  been  working  bodies,  bent  upon 
systematizing  the  discharge  of  the  duties  intrusted  to  the  associated  institutions 
and  increasing  the  beneficial  results  of  the  work  as  a  whole.  As  instances  not  yet 
mentioned  of  improving  methods  and  securing  uniformity,  the  Association  has 
effectively  cooperated,  through  regular  and  special  committees,  with  the  executive 
officers  of  the  Departments  of  the  Interior  and  of  Agriculture,  in  determining  the 
forms  of  reports  required  by  the  Morrill  Acts  of  1862  and  1890  and  the  Hatch  Act  of 
1887,  and  the  application  and  accounting  of  the  respective  appropriations  and  annui- 
ties granted  by  Congress. 

The  value  of  the  organization  as  an  agency  for  improving  the  work,  at  least  so 
far  as  the  experiment  stations  are  concerned,  has  been  emphatically  and  formally 
indorsed  by  the  Department  of  Agriculture.  The  attendance  of  station  officers  and 
workers  at  the  annual  conventions  has  been  encouraged,  the  expenses  necessary  for 
this  purpose  have  been  allowed  as  proper  charges  against  the  "  Hatch  funds,"  and 
the  annual  contribution  of  stations  to  the  general  expenses  of  the  Association  has 
been  specifically  approved.  Further,  these  decisions  have  been  officially  reviewed 
and  confirmed  by  the  Comptroller  of  the  United  States  Treasury.  This  is  a  most 
Ratifying  indorsement  of  the  use  which  the  Association  has  made  of  its  limited 
income,  as  reported  from  year  to  year.  The  proceedings  are  annually  reported, 
published,  and  distributed  as  a  bulletin  of  the  Department  of  Apiculture. 

On  the  college  side,  the  Association  has  been  cordially  recognized  and  its  objects 
and  work  commended  by  the  highest  officials  of  the  Department  of  the  Interior. 
Although  evident  that  no  part  of  the  annuity  under  the  act  of  1890  can  be  used  for 
such  purposes,  it  is  admitted  by  all  that  contributions  to  the  wants  of  the  Associa- 
tion, and  the  proper  expenses  of  delegates  to  these  conventions,  may  be  paid  from 
income  of  the  land-grant  fund  or  any  miscellaneous  receipts  of  tne  colleges. 

In  view  of  all  these  facts,  it  seems  strange  indeed  that  any  institution,  in  State  or 
Territory,  eligible  under  our  constitution,  should  refrain  from  full  participation  in 
this  Association,  and  especially  from  sharing  in  its  very  moderate  annual  expenses. 
These  institutions  are  beneficiaries  of  a  common  foundation,  and  have  like  obligations 
and  responsibilities.  There  can  be  no  doubt  that  every  college  and  every  station 
has  upon  several  different  occasions  been  directly  benefited  in  money  saved,  more 
than  anyone  has  been  asked  to  contribute  to  the  Association  since  it  was  orfi^anized. 
The  advantages  derived  from  the  existence  and  action  of  the  Association,  which  can 

1  President  Atherton.  at  third  convention. 
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not  be  meaBored  in  monej^  hare  been  of  itill  ^eater  Talue.  These  benefits  and 
advantaj2^e8,  direct  and  indireot,  have  been  actually  received  b^  aU  alike,  whethw 
in  affiliation  with  our  organization  or  not.  Every  eligible  institution  must  admit 
that  the  Association  has  been  its  servant  and  helper,  doing  things  which  it  needed, 
better,  easier,  and  cheaper  than  it  could  have  done  them  alone.  Does  any  station 
doubt  the  direct  money  value  of  advance  payments  of  the  quarterly  j|llowance,  or 
fail  to  appreciate  the  advantages  of  the  liberal  construction  of  the  free-mailing 
privilege  f  Has  any  college  declined  its  annuities  under  the  Morrill  Act  of  18901 
Has  not  every  college  aod  station  usually  represented  at  the  annual  conventions 
felt  the  beoefit  derived  bv  itself  and  by  its  delegates  fh>m  their  attendance  and  par- 
ticipation in  the  proceedings  t  The  only  possible  answer  to  these  questions  seems  to 
plainly  indicate  a  moral  obligation  on  the  part  of  every  colle^  and  station  on  the 
common  beneficiary  list  to  become  an  equal  factor  in  this  single  recognized  and 
authorized  agency  for  promoting  the  common  cause.  It  can  not  be  possible  that  the 
correct  view  of  this  subject  has  been  yet  presented  to  the  authorities  of  the  few 
institutions  which  do  uot  send  delegates  nor  help  support  the  Association.  (It  is 
suggested  that  there  is  here  a  proper  field  for  missionary  work,  and  that  the  Associa- 
tion may  well  authorize  its  executive  committee  to  fiu>ther  endeavor  to  bring  into 
the  fold  thefte  few  estrays  from  the  fiock,  who  are  so  backward  in  coming  forward.) 

It  will  be  necessary  to  explain  still  further  that,  for  manifest  reasons,  the  constitu- 
tion of  the  Association  recognizes  the  college  and  the  station,  in  every  State  and 
Territory,  as  two  institutions,  no  matter  how  closely  they  may  be  connected,  allow- 
ing each  a  voting  delegate,  and  asking  an  equal  annual  contribution  from  the  college 
funds  and  the  station  rands. 

It  is  also  a  singular  fact  that  some  of  these  associate  institutions,  in  full  and  reg- 
ular standing,  which  are  particular  to  fulfill  to  the  letter  all  the  requirements  of 
law,  national  and  State,  seem  unwilling  or  negligent  in  regard  to  complying  with 
the  declared  sentiment  of  the  Association  in  matters  not  legsdly  defined,  bnt  wherein 
uniformity  of  action  is  manifestly  desirable.  Take,  for  examples,  the  general  char- 
acter and  form  of  annual  reports  and  of  bulletins,  applications  to  Washington  author- 
ities for  rnlings  which  will  afi*ect  others  as  well  as  the  applicant,  and  attention  to 
requests  made  in  the  name  of  the  Association  for  its  interests.  Can  not  the  officers 
of  the  colleges  and  stations,  including  the  governing  boards,  be  convinced  that  it  is 
expedient  not  only  to  recognize  this  organization  as  a  convenience,  bnt,  by  common 
consent,  to  grant  it  some  measure  of  authority  as  a  legislative  and  adjninistrative 
body  concerning  matters  not  regulated  by  law,  nor  by  national  or  State  officials, 
and  not  conflicting  with  the  autonomv  of  the  respective  institutions  t  This  would 
be  useless  unless  all  consented  to  conform  to  the  will  of  the  minority,  as  expressed 
at  the  annual  convention. 

On  a  number  of  different  subjects,  where  the  lack  of  uniformity  in  aetion  or  the 
probability  of  variation  was  seen  to  be  detrimental  to  common  interests,  the  Asso- 
ciation, after  proper  consideration,  declared  its  opinion  by  formal  resolution  or  other- 
wise. The  records  of  such  action  are  scattered  through  the  published  proceedings 
of  the  successive  conventions.  In  a  good  many  instances,  cheerful  conformity  on  the 
part  of  the  majority  has  led  to  a  fairly  fixed  custom ;  in  other  cases,  the  tacit  agree- 
ment seems  to  have  been  forgotten ;  and  in  some,  little  attention  was  ever  paid  to 
the  action  of  the  Association.  Now,  as  a  step  in  the  direction  just  indicated,  and  by 
way  of  trial,  it  is  recommended  that  the  executive  committee,  or  a  special  committee, 
be  authorized  by  this  convention  to  collect  and  codify  such  of  these  various  votes 
and  declarations  as  may  be  considered  still  operative,  and  report  them  in  print  to 
the  next  convention,  with  suggested  amendments  or  modifications.  Then  let  this 
report  be  given  place  as  an  important  item  of  business  in  general  session,  where  the 
several  sections  of  the  code  ( t)  may  be  reaffirmed,  revised,  or  rejected.  This  done, 
and  the  result  being  promulgated,  it  can  soon  be  ascertained  how  far  the  associated 
institutions  will  consent  to  be  governed  by  the  judgment  of  the  majority. 

The  Association  can  not  realize  its  full  sphere  of  usefulness  until  it  is  empowered 
to  speak  with  some  greater  degree  of  authority  for  its  members  and  to  them,  and 
thus  govern,  within  carefully  guarded  limits,  and  always  by  the  consent  of  those 
governed. 

There  can  be  no  doubt  of  the  excellent  effect  produced  bv  what  may  be  called  the 
declaration  of  principles  as  to  the  Hatch  Act,  made  by  the  representatives  of  tiie 
beneficiary  institutions  at  the  first  Washington  convention,  in  October,  1887.  It 
must  be  remembered  that  at  this  time  a  ^od  many  of  the  land-grant  colleges  were 
barely  existing  upon  an  income  wholly  inadequate  for  the  work  expected  of  them. 
In  several  cases  this  new  endowment  for  research  considerably  exceeded  all  other 
resources.  There  was  a  sore  temptation  so  to  manage  the  anticipated  Hatch  funds 
as  to  materially  increase  the  college  force  and  facilities  for  instruction.  But  the 
assembled  delegates  of  the  colleges  about  to  come  into  possession  of  this  new  income, 
without  division  upon  any  material  point,  declared  most  honorable  intentions  in 
unmistakable  terms*    Here  if  the  doonment,  in  the  fonn  of  the  adopted  report  of  a 
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■peoial  oomiiiiiiee  appointed  to  propose  to  the  convention  "A  system  for  the  organi- 
zation and  management  of  agricultoral  experiment  stations  " : 

"(1)  That  all  appropriations  reoeiTed  nnderwhat  is  known  as  'the  Hatch  bill' 
should  be  applied  in  good  faith  to  agricultoral  research  and  experiment  and  the  dis- 
semination of  the  resolts  thereof  among  the  people,  and  that  any  diversion  of  funds 
to  the  general  uses  of  the  colleges  would  he  a  direct  violation  of  the  plaiu  spirit  and 
intent  of  the  law,  and  an  inexcusable  disappoiutment  of  just  public  expectation. 

"(2)  That  the  experiment  stations  si>ecially  referred  to  should  be  so  far  separate 
and  distinct  from  the  colleges  that  it  shall  be  possible,  at  auy  moment,  to  show  to 
any  anthorized  inspector  or  investigator  that  all  the  funds  derived  from  the  United 
States  under  the  Hatch  bill  have  been  expended  solely  for  the  purposes  of  agricul- 
tural experimentation,  according  to  the  intent  of  the  law. 

''(3)  That  every  department  to  be  known  and  designated  as  an  agricultural  experi- 
ment station  should  be  distinctly  organized,  with  its  duties  and  control  clearly 
defined  and  with  a  recognized  official  head,  whose  time  shall  be  chiefly  devoted  to 
this  department,  who  should  be  on  an  equal  footing  with  the  other  heads  of  depart- 
ments or  professors  of  the  college,  and  whose  compensation  should  recognize  the 
fact  that  the  duties  of  the  position  oocn|>y  every  month  of  the  year. 

"  (4)  That  the  publications  of  the  stations  should  be  entirely  separate  from  those 
of  tne  colleges.  The  quarterly,  or  more  frequent  bulletins,  should  give  their  readers 
the  results  of  experiments  as  iiwt  as  completed,  and  only  as  completed  or  as  distinct 
chapters  are  completed.  These  bulletins  shonld  enlarge  on  those  practical  points, 
such  as  the  improvement  or  restoration  of  soils,  the  development  of  plants,  and  the 
breeding  of  stock,  when  suffgested  by  work  done,  even  to  the  extent  of  repeating 
well-known  principles  and  facts  when  these  need  to  be  taught." 

It  will  do  no  harm  for  all  to  read  this  declaration  again,  and  it  is  esi»ecially  com- 
mended to  the  representatives  of  institutions  established  since  that  time  and  to  whom 
it  may  be  new.  The  committee  which  framed  the  report,*  after  mature  deliberation, 
was  composed  of  five  men  who  were  then  or  have  since  been  presidents  of  agricul- 
tural colleges,  three  also  directors  of  experiment  stations,  and  two  have  been  Assist- 
ant Secretaries  of  the  Department  of  Agriculture.  The  assertion  is  ventured  that 
this  convention,  or  a  still  more  complete  gathering  of  its  kind,  would  not  hesitate, 
after  eight  years  more  of  exi>erience,  to  reaffirm  these  principles  without  material 
change  and  by  almost  unanimous  vote. 

Nevertheless,  a  decided  difierence  of  opinion  prevails  as  to  some  points  apparently 
settled  at  that  time,  and  it  must  be  admitted  that  some  of  the  institutions  concerned 
have  not  fully  complied  wi^  the  course  of  procedure  then  agreed  upon. 

Dnring  the  present  year  an  agricultural  journal,  edited  by  an  ex-director,  has 
sharply  arraigned  stations  for  publishing  in  bulletins  matter  other  than  the  record 
of  their  own  investigations.  Yet  here  is  this  old  declaration,  ex  cathedra,  that  bul- 
letins should  enlarge  upon  practical  points,  even  to  the  extent  of  repeating  well- 
known  principles  and  /acts  when  these  need  to  be  taught.  The  issue  of  bulletins 
is  obligatory,  and  there  seems  to  be  little  doubt  that  a  station  may  meet  this  obliga- 
tion and  render  valuable  service,  as  some  stations  certainly  have  done,  by  publications 
in  no  way  related  to  its  own  work,  or  even  directly  suggested  by  that  or  the  work  of 
others.  Stations  do  not  always  find  their  experiments  prodncing  results  of  value 
even  in  a  negative  way,  and  the  perfunctory  record  of  such  work  can  not  reasonably 
be  regarded  as  difi^using  useful  and  practical  agricultural  information  among  the 
people  as  well  as  a  chapter  on  commercial  fertilizers,  a  description  of  noxious  weeds, 
a  stiatemeDt  of  the  pnnciples  of  economic  feeding,  the  latest  methods  in  successful 
dairy  practice,  or  directions  for  making  good  roads.  Where  an  exceptionally  good 
piece  of  work  is  done  bv  a  station  in  one  State  which  is  equally  applicable  in  others, 
there  is  a  positive  public  loss  in  not  having  this  information  more  widely  diffused 
than  it  can  be  done  by  abstracts  which  necessarily  have  a  very  limited  distribution. 

Take,  for  example,  a  good  bulletin  upon  diseases  of  the  potato,  equally  applicable 
and  nsefnl  in  many  States.  This  originates  at  a  stAtion  in  one  State,  but  it  is  at  the 
cost  of  the  people  in  all  the  States.  All  should  share  alike  in  the  benefits  of  the 
work.  The  station  system,  as  a  whole,  should  be  developed  to  reach  this  stage  of 
broader  nsefhlness.  If  it  can  be  done  by  cooperation,  very  well ;  but,  if  necessary, 
let  it  be  done  by  law,  recognizing  that  every  State  has  a  right  to  whatever  advantage 
may  be  derived  from  prompt  information  of  the  work  in  every  other  State. 

Further,  it  seems  to  me  that  the  several  stations  should  contribute,  as  the  results  of 
their  operations,  the  greater  part  of  the  Farmers'  Bulletins  which  are  now  published 
in  such  large  editions— hundreds  of  thousands — by  the  United  States  Department  of 
Agrloulture.  This  has  already  been  done  to  some  extent,  and  it  is  understood  to  be 
the  policjr  of  the  Department  to  progress  in  this  direction. 

The  primary  purpose  of  the  Hatch  Act  was  undoubtedly  provision  for  research  and 
experiment,  but  the  duty  of  difftwing  information  is  declared  in  the  same  sentence 
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witli  that  of  acqniringit.  This  diffkision  involr^s  the  fbnctioii  of  instmcttoB,  althoag^ 
the  methods  may  necessarily  differ  much  ftom  those  of  the  class  room  aed  college. 
What  these  methods  shall  be  seems  to  be  still  a  debatable  qnestioD.  A  liberal  con- 
straction  of  the  matter  and  manner  of  conyeyins^  nsefnl  information  to  the  peo]i]e 
can  not  fail  to  increase  the  power  for  good  which  the  stations  possess.  It  is  to  be 
hoped  that  the  Association  may  soon  find  time  to  review  the  whole  ^neation  of  the 
station  bnlletiii,  and  that  it  may  at  the  same  time  consider,  as  ooerdmate  means  of 
instmction,  participation  in  farmers'  institutes  and  like  meetings  and  in  public 
agricnltorid  exhibitions.  The  only  time  the  latter  subject  ever  came  before  the  Asso- 
ciation no  conclusion  was  reached.  Some  stations  seem  to  donbt  the  propriety  of 
availing  themselves  of  these  useful  adjuncts,  and  a  declaration  by  the  Association  is 
therefore  desirable. 

If,  as  some  believe,  there  was  during  the  early  years  of  the  operation  c€  the  Hatch 
Act  a  tendency  on  the  part  of  a  few  of  the  weaker  colleges  to  lean  heavily  npon  thtAt 
stations  for  support,  it  is  charitable  to  cloak  this  evidence  of  poverty  by  snppoeing 
that  the  instructional  function  of  such  stations  was  first  developed:  Imt  since  the 
act  of  1890  has  made  the  income  of  every  college  considerably  more  than  that  of  Its 
attached  station,  the  last  excuf*e  has  been  removed  for  any  college  encroachment 
upon  station  funds.  Some  of  the  younger  institutions  have  practloally  no  income 
outside  the  two  annuities  under  the  acts  of  1887  and  1890.  The  special  restrictions 
npon  the  new  Morrill  annuity  and  the  greater  latitude  allowed  in  the  nse  of  the 
station  appropriation  make  it  the  more  important  that  care  should  be  exercised  and 

iustifv  this  word  of  warning,  lliere  is  some  danger  that  where  college  and  station 
lave  been  established  and  started  at  the  same  time  the  line  of  demarcation  between 
the  two  has  not  been  kept  sufficiently  distinct.  The  early  declaration  of  the  Asso- 
ciation on  the  subject  of  scrupulous  separation  and  application  of  the  different  funds 
should  be  strictly  observed.  Recent  legislation  oonfers  full  authority  npon  the 
Secretary  of  Agriculture  to  guard  the  integrity  of  station  fdnds  granted  by  CoBH^reea. 
The  Association  should  coroially  cooperate  in  the  enforcement  of  the  law. 

Those  who  stoutly  maintain  the  principle  of  the  reserved  rights  of  the  States 
concede  that  it  is  not  only  the  privilege  but  the  duty  of  the  Federal  Government 
to  follow  all  moneys  leaving  the  public  treasury  by  act  of  Congress  and  provide 
machinery  to  insure  their  application  to  the  obiects  for  which  they  are  appropriated. 
There  is  no  reason  why  this  system  of  experiment  stations  in  l^e  several  States, 
largely  independent  yet  subject  to  the  one  organic  law,  should  not  be  as  regularly 
ana  as  thoroughly  inspected  by  Federal  officials  as  the  Postal  Service,  the  Indian 
Service,  or  the  national  banks. 

It  is  notable  that  the  institutions  assumed  at  the  ontset  that  such  inspection  would 
be  made,  and  advised  starting  the  work  in  such  manner  as  to  be  always  ready  for  it. 
And  the  stations  were  hardly  under  way  when  the  Association  began,  first  in  1890,  to 
yearly  propfise  that  full  authority  to  supervise  station  exi>endituree  shoald  be  given 
to  the  Department  of  Agriculture.  The  forms  proposed  to  the  Fifty-first  and  Fifty- 
second  Confesses  were  much  more  drastic  than  the  authority  finally  cmilerred  bv 
the  Fifty -third  Congress.  And  the  Association  at  last  secured  the  phraseology  which 
^ives  force  to  the  whole  clause.  Prescri blng  forms  for  reports  and  examining  returns 
in  an  office  would  do  very  little  good;  the  command  to  "ascertain''  the  facta  carries 
with  it,  necessarily,  the  power  to  inspect  and  investigate.  One  can  not  tell  whether 
the  expenditure  upon  a  certain  piece  of  work  is  right  until  he  sees  the  work  its^, 
or  the  results;  and  judgment  of  quality  as  well  as  quantity  is  necessary  in  order  to 
determine  the  question  of  value  received.  As  it  now  stands,  the  authority  of  the 
Department  to  scrutinize  station  accounts  and  enforce  the  proper  application  of 
station  funds  is  broad  enough,  but  none  too  broad.  It  should  be  actively  exercised; 
and  this  can  be  done  without  in  the  least  interfering  with  that  independence  of 
action  as  to  character,  plan,  and  execution  of  work  which  is  essential  to  good 
results  and  which  is  assured  to  every  station  by  the  last  few  lines  of  the  second  sec- 
tion of  the  Hatch  Act.  It  must  be  admitted  that  this  supervisory  power  is  needed. 
The  station  funds  have  undoubtedly  been  honestly  and  efficiently  administe£|d  aa  a 
whole,  lliere  has  been  far  less  ground  for  complaint  than  setne  have  segued  to 
believe.  Cases  of  waste,  incident  to  inexperience,  have  been  largely  outgrown  in  the 
progress  of  the  work.  Yet  there  have  been  a  few  instances  of  inexcusable  looeeness, 
irregularities,  and  abuses  in  the  financial  management  of  stations,  and  these  errors 
have  not  wholly  ceased.  With  the  existing  power  of  correction  these  few  eore  spots 
should  be  promptly  cured.  Considering  the  apparent  desire  of  the  Department  for 
this  new  authority,  the  tardy  and  mild  manner  in  which  it  has  been  exercised  has 
naturally  caused  surprise.  There  seems  to  be  special  care  lest  the  feelings  of  some- 
.one  should  be  hurt. 

It  is  said  that  corporations  have  no  souls,  but  they  certainly  have  manners  and 
customs.  Some  behave  and  some  misbehave.  Like  individuals,  corponations  avs 
subject  to  corrections,  and  as  they  increase  and  associate,  discipline  becomes  neces- 
sary.   In  the  exercise  of  discipline  errors  are  r^ressed  and  i^evented  through  the 
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fdcee  of  example.  One  proBemiced  ease  of  merited  and  recognized  puni^liment,  bo 
jadicionsl^  nmnaged  as  to  be  borne  on  the  wins^s  of  the  wind  without  any  apparent 
publicity,  is,  for  general  and  lasting  effect,  worth  a  whole  host  of  private  adinonitions. 
Despite  modern  views  of  the  subject,  **  Spare  the  rod,  spoil  the  child/^  is  a  good  old 
adaffe,  and  the  point  of  it  lies  in  its  application. 

iSe  institutions  forroiug  this  Association  are  very  closely  related,  although  widely 
separated.  Subject  to  local  control  and  adaptation,  each  in  its  own  State  or  Ter- 
ritory, they  still  depend  upon  a  oonunon  foundation  and  form  a  distinct  group, 
which  as  such  must  sustain  a  good  reputation  with  the  general  public.  They  are  so 
interdependent  that  serious  mistake^  failure,  or  wrongooiug  on  the  part  of  any  one 
has  an  injurious  effect  upon  all.  This  Association,  as  the  self-constituted  represent- 
ative  and  guardian  of  the  common  interests,  has  a  duty  to  perform  in  helping  to 
strengthen  the  weak  spots  and  raise  the  general  ayerage.  Thus  far  its  record  is  a 
good  one  as  to  both  theory  and  practice.  It  has  not  only  advocated  the  wisdom  of 
general  supervision  and  led  in  securing  the  needed  legislation,  but  while  the  authority 
was  in  doubt  it  lent  its  influence  toward  accomplishing  what  could  be  done  by 
moral  suasion.  In  the  ouly  three  cases  known  in  which  the  Department  of  Agri- 
culture used  its  advisory  powers  to  lead  erring  stations  to  mend  their  ways,  the  need 
of  action  was  first  pointed  out  by  officers  of  tlie  Association,  and  its  representatives 
were  the  agents  employed  by  the  Department  to  accomplish  the  desired  ends.  The 
results  were  satisfactory.  Other  cases  needing  attention  have  been  brought  to  the 
attention  of  the  Department  in  like  manner^  and  If  equally  efficient  action  has  not 
followed,  the  Association  has  at  least  done  its  part.  The  Association  officers  have 
in  numerous  cases  called  the  attention  of  institutions  or  their  officials  to  instances  of 
Be£[lect  or  minor  errors  which  needed  looking  after,  as  in  the  abuse  of  the  free- 
mailing  privilege.  Indeed,  if  the  supervisory  work  of  the  last  few  months,  the  result 
of  which  has  not  yet  developed,  is  excepted^  the  Association  stands  away  ahead  of 
the  Department  on  the  record,  as  a  corrective  and  disciplinary  agent.  From  the 
necessities  of  the  situation,  the  institutions  collectively,  through  the  Association, 
must  be  their  brother's  keeper  to  some  extent.  Whenever  any  action  is  known 
Ukely  to  injure  the  cause,  those  cognizant  of  it  should  promptly  report  the  facts  to 
the  officers  of  the  Association.  These  officers  should  notify  tlie  proper  Government 
authorities,  if  the  case  requires  such  attention,  and  should  directly  or  cooperatively 
do  what  is  possible  in  the  way  of  remedy.  Such  a  course  is  not  meddlesome;  it  is 
in  the  interest  of  the  common  welfare.  It  is  simply  a  matter  of  insurance,  a  sani- 
tary measure,  perhaps  unpleasant  to  the  individual  but  necessary  for  the  public 
heidth.  It  may  become  expedient  to  give  formal  recognition  of  this  duty  and  pro- 
vide for  its  execution.  There  is  evidence  at  times  that  the  censorial  function  should 
be  lodged  somewhere  and  fearlessly  exercised. 

At  the  convention  of  1885,  and  aeain  In  1887,  a  central  agency  at  the  Department 
of  Agriculture  was  discussed,  and  tnis  resulted  in  procuring  the  means  which  enabled 
the  Office  of  Experiment  Stations  to  be  established.  With  all  due  respect  to  those 
who  have  directed  that  office,  and  with  a  full  appreciation  of  its  excellent  work,  it  is 
still  true  that  it  ha§  conspicuously  failed,  in  some  respects,  to  meet  the  expectations 
of  those  who  first  advocated  the  need  of  it.  The  advisory  powers  conferred  by  the 
first  half  of  section  3  of  the  Hatch  Act  might  have  been  more  broadly  and  vigorously 
exercised,  with  good  effect,  and  without  any  assumption  of  centralized  authority. 
And  it  was  certainly  expected  that  the  office  would  act  as  an  expert  critic  of  the  work  of 
the  experiment  stations — a  valuable  service,  which  has  been  entirely  lacking.  In  the 
discussion  of  the  Cull  en  bill  at  the  convention  of  July,  1885,  the  president  of  the 
oldest  agricultural  college  in  the  country  thus  expressed  himself  on  this  particular 
point: 

^yihtki,  bill  is  weak  in  one  respect.  There  should  be  incorporated  in  it  an  appro- 
priation of  $5,000,  to  be  given  to  the  Commissioner  of  Agriculture  to  select  some 
good  man  to  consolidate  these  reports  and  arrange  them  so  that  we  can  send  them 
out  through  the  country.  Let  him  have  $5,000  to  select  a  brainy  man  who  can.  take 
charge  of  the  whole  matter ;  a  man  who  can  consolidate,  a  man  who  can  reason,  a 
ODAn  of  jppenius,  who  can  draw  conclusions  from  these  reports  and  can  say  annually 
what  iaunres  and  what  successes  have  been  made.'' 

Admitting  the  difficulties  in  finding  the  man  described,  it  is  to  be  regretted  that 
the  gentleman  quoted  did  not  attempt  to  put  his  principles  here  stated  into  practice, 
to  some  degree  at  least,  during  the  four  years  when  it  was  a  part  of  his  duty  to 
BQpervise  the  working  of  the  Office  of  Experiment  Stations. 

Tbis  office  not  only  declines  to  directly  discriminate,  but  in  the  manner  of  its 
reviews  and  abstracts,  in  all  particulars  save  quantity  or  space,  it  places  on  a  par 
the  good  work  of  one  station,  the  commonplace  of  another,  and  the  still  lower-grade 
production  of  a  third.  A  serious  degree  of  responsibility  seems  to  attach  to  this 
couise.  It  has  the  effect  of  indorsing  poor  work  and  tends  to  its  increase  and 
t^petition. 

The  pifice  of  £4zperiia€flt  Btstions  has  grown  rapidly  in  men  and  means.    Would 
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it  not  oome  nearer  to  the  ideal  adjunct  of  the  stations  If  more  of  its  time  and  money 
were  applied  to  yisiting,  advising,  and  critiolHing,  and  less  to  the  muiafactare  of 
bulletins,  which,  however  well  done,  is  encroaching  directly  upon  a  special  fancfion 
of  the  stations! 

Yet  this  ''  clearing  honse''  of  the  stations  has  done  so  mnch  good  woric  and  become 
so  indispensable  that  we  are  M^ain  reminded  of  the  need  of  a  similar  central  agency 
at  Washington,  organized  and  supported  by  the  Government,  as  an  aid  to  the  eol- 
leges.  The  executive  committee  reports  progress  in  the  efforts  of  the  Association  in 
this  direction,  bat  no  satisfactory  results  as  yet.  This  work  should  be  revived  and 
vigoroasly  prosecuted.  The  origin,  growth,  and  usefulness  of  the  OiBce  of  Experi- 
ment Stations  furnish  at  once  illustration  and  argument  which  are  almost  certain  to 
insure  ultimate  success. 

During  the  last  few  months  a  good  many  of  the  stations  have  been  visited  by  rep- 
resen tati  ves  of  the  Department  of  Agriculture.  (Why  not  call  these  **  visits  "  by  toe 
more  significant  name  of  ''  inspections  "  at  once^  that  all  may  become  accustomed  to 
the  object  and  recognize  its  propriety  t)  The  opinion  is  ventured  that  the  two  things 
which  have  been  and  will  be  found  lacking  oftener  than  any  other  at  the  stations 
are  good  business  management  and,  what  is  closely  related,  proper  executive  control. 
The  Association  was  sound  in  its  declaration  of  1887  as  to  the  station  organization. 
Every  station  should  have  its  executive  officer,  and  it  should  be  a  director  who  directs. 
This  is  as  necessary  as  it  is  for  the  college  to  have  a  president  who  presides.  Tliis 
does  not  mean  the  annoyance  of  professors  nor  interference  with  scientific  workers, 
nor  assumption  and  irritation  anywhere.  On  the  contrary,  the  capable  and  energetic 
executive  is  a  reenforcement,  a  helper,  and  base  of  supplies  for  every  department  of 
coUeee  and  station,  while  at  the  same  time  he  plans,  advises,  trims,  adinsts,  and 
fits  all  together,  so  the  result  is  a  symmetrical,  harmonious  whole.  The  publications 
of  different  stations  are  evidence  in  point.  A^s  those  firom  one  station  come  to  hand, 
one  after  another,  no  matter  how  diverse  in  authorship  and  subject,  you  at  once  rec- 
ognize them,  the  station  to  which  they  belong,  and  the  uniformity  and  finish  whidi 
characterize  the  application  of  editorial  skill  and  executive  control.  Half  a  dozen 
consecutive  publications  from  another  station  may  be  handled  top^ther  without  a 
suggestion  of  having  the  same  source  until  closely  examined,  so  diverse  are  they  in 
appearance  and  other  particulars.  The  one  station  is  a  power;  the  influence  of  the 
other  is  little  felt.  The ''  go  as  you  please  "  plan  is  not  suited  to  station  management, 
and  I  have  yet  to  see  a  station  conducted  successfully  by  a  council  of  administraticm, 
unless  it  also  had  an  executive  officer  to  round  out  and  finish  off  the  proceedings. 
The  concentration  in  one  person  of  the  responsibility  for  general  management  almost 
always  results  w«Il. 

The  declaration  of  1887  on  this  point  was  none  too  strong.  If  to  be  now  changed 
at  all,  in  the  light  of  experience  ^is  declaration  should  be  made  stronger  and  more 
specific. 

The  union  of  the  duties  of  college  president  and  station  director  in  one  person 
seems  to  be  expedient  only  in  exceptional  cases.  Certainly  this  is  bad  policy  onless 
that  person  is  wholly  relieved  from  all  duties  other  than  those  of  an  execntire  char- 
acter. To  make  a  college  president  also  director  is  equivalent  to  assigning  a  presi- 
dent full  charge  of  one  of  the  leading  departments  of  instruction,  or  rather  more 
than  this.  In  olden  times  it  was  expected  that  the  college  president  would  perfbim 
the  full  duties  of  a  professor,  but  tnis  custom  has  been  found  inexpedient,  and  hss 
largely  disappeared.  College  departments  as  well  as  college  administration  at  large 
have  been  tne  sainers.  There  can  be  no  doubt  that  station  administration  is  im- 
proved where  there  is  a  single  recognized  head  responsible  for  this  department  in  all 
its  affairs,  and,  of  course,  subordinate  to  the  president  of  the  institution  to  which 
the  station  is  attached.  I  know  that  this  form  of  organization  is  highly  fisvored  at 
Washington,  and  it  may  be  wise  for  the  Association  to  declare  again  its  approval  of 
the  plan. 

Should  a  similar  system  of  visiting  the  land-grant  colleges  be  instituted,  I  appre- 
hend that  the  point  most  susceptible  of  criticism  would  be  the  grade  of  work  per- 
formed. This  would  by  no  means  be  general,  but  in  a  number  of  cases  it  would  be 
found  that  instruction  was  in  progress  which  could  not  possibly  be  regarded  as  <rf 
college  grade.  Tet  no  one  can  read  the  original  Morrill  Act  and  its  supplement,  aaA 
the  debates  in  Congress  upon  those  measures,  without  being  convinced  that  the  inten- 
tion was  to  found  institutions  of  college  grade,  and  nothing  less.  We  all  know  what 
that  means.  As  the  distinguished  author  of  the  law  has  expressed  it,  '*  inatitntions 
offering  courses  of  study  of  not  less  than  three  years^  and  preferably  four,  leading 
to  a  degree,  as  authorized  by  State  law.'' 

It  is  certain  that  Congress  never  intended  by  land  grants  or  annuities  to  relieve 
any  State  or  Territory  from  the  duty  of  providing  its  own  high  schools  and  grammar 
schools.  The  legality  of  applying  the  so-called  "Morrill  funds ''to  the  support  of 
preparatory  departments,  excepting  only  '*  institutions  of  like  character  kt  tlie 
education  of  colored  students  "  (act  of  1890,  sec.  1),  is  to  be  doubted  in  any  oaM.    In  a 
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few  exeeptional  inttanoesy  the  oironmstances  may  Justify  a  land-grant  college  in 
making  temporary  proviaion  for  preparing  students  for  its  college  classes.  But  the 
expense  of  such  work  should  eertainly  be  met  from  other  funds  as  soon  as  possible, 
and  the  responsibility  of  public-school  service  of  all  grades  thrown  upon  local 
autiiorities.  The  institutions  in  afiUiation  with  this  Association  should  in  all 
respects  be  colleges  in  fact  as  well  as  in  name. 

'The  more  I  see  of  the  administration  of  colleges  and  experiment  stations,  the  more 
convinced  I  am  that  the  one  thing  which  contributes  above  all  others  to  the  smooth 
movement,  successful  progress,  and  effective  result  of  an  institution  is  an  experienced 
man  of  aflfairs  at  the  head.  The  accomplished  man  of  letters,  the  successful  teacher, 
the  accurate  student,  and  the  true  scientist  and  investigator  are  all  essential  in  their 
places:  but  an  institution  may  have  all  these  and  yet  fail  from  the  lack  of  a  capable 
executive.  As  a  rule,  it  is  easier  to  fill  any  other  place  in  a  college  or  station  than  it 
is  to  find  just  the  right  man  for  its  head,  able  to  conduct  its  affairs  in  a  thoroughly 
businesslike  and  successful  manner. 

This  Association  has  done  many  different  things  in  its  conventions  and  between 
them.  It  seems  to  me  that  its  most  valuable  feature  has  been  the  practical,  busi- 
nesslike way  in  which  its  work  has  been  conducted.  Even  after  the  '^  office  of 
land-grant  colleges"  has  been  put  in  successful  operation,  and  the  Office  of  Experi- 
ment Stations  has  been  further  developed,  it  is  not  unlikely  that  it  will  be  found 
necessary  and  prove  a  pieoe  of  true  economy  for  the  Association  to  establish  and 
maintain  a  regular  business  agencv  at  the  seat  of  Government  for  the  use  and  benefit 
of  its  members,  jointly  and  severally. 

To  say  that  this  Association  is  a  necessary  adjunct  to  the  colleges  and  stations 
but  feebly  expresses  the  estimate  I  place  upon  the  past  and  present  value  to  the  work 
and  the  possioilities  of  its  future  usefulness.  Its  operations  may  be  greatly  extended, 
bringing  about  desirable  cooperation  and  in  many  ways  being  of  assistance  in  a  busi- 
ness capacity.  But  its  chief  end  and  aim  will  be  to  improve  the  administration  of 
these  great  trusts,  to  render  more  effective  the  bounty  of  the  people,  and  to  maintain 
this  union,  ever  ready  to  meet  any  emergency.  I  look  for  the  time  when  the  Asso- 
ciation will  have  a  legal  status  and  denned  functions  and  authority,  with  regular 
provision  for  its  wants  and  for  periodically  bringing  a  certain  part  of  the  workers 
together  as  a  matter  of  duty,  for  the  good  of  the  service. 

The  name  of  the  Association  will  be  jealously  guarded  in  the  future,  as  in  the  past ; 
used  only  when  the  object  is  worth  the  effort,  always  in  a  good  cause,  and  appealing 
to  intelligence  and  mature  judgment.  Thus  will  be  husbanded  its  rcBcrved  power, 
which  can  hardly  be  overestimated,  and  which  will  ever  be  potent  in  the  promotion 
of  higher  and  technical  education  and  the  progress  and  prosperity  of  American 
agriculture. 

I  can  not  dose  without  again  assuring  the  associated  institutions,  through  the  dele- 
gates here  assembled,  of  my  full  appreciation  of  the  kindness  so  long  8hown  to  me 
personally,  and  particularly  for  the  nonor  conferred  upon  me  the  present  year.  The 
latter  is  especially  gratifying,  as  this  is  likely  to  be,  much  to  my  regret,  the  end  of 
my  active  participation  in  these  notable,  profitable,  and  enjoyable  conventions. 

Mr.  White.  I  desire  to  offer  the  following  resolutions,  which,  I  am  sure,  will  receive 
the  support  of  all  present: 

Beaolv^,  That  the  Association  returns  thanks  to  Professor  Alvord  for  his  valuable 
and  interesting  address,  and  orders  its  publication  in  the  proceedings. 

Besolvedy  That  the  president's  address  be  referred  to  a  special  committee  of  five, 
to  be  appointed  by  the  presiding  vice-president,  with  instructions  to  report  to  the 
Association,  during  the  present  session,  resolutions  embodying  such  action  as  may 
be  desirable  upon  the  suggestions  therein  contained. 

The  Prbsiding  Officer.  You  have  heard  the  resolutions  offered  by  Mr.  White. 
Are  you  ready  for  the  question  f 

Upon  vote,  the  convention  adopted  the  resolutions  as  read. 

The  Pbbsiding  Officer.  The  Chair  will  now  appoint  the  committee  of  three  to 
whom  was  referred  that  part  of  the  report  of  the  executive  committee  touching  upon 
the  matter  of  compensation  for  post-offices  that  handle  large  amounts  of  the  bulle- 
tins  and  other  franked  mail  mattw  of  the  experiment  stations.  I  will  name  as  that 
eommittee  Messrs.  Redding,  Myers,  and  True. 

I  will  name  as  the  committee  requiring  appointment  In  the  resolution  just  passed 
Messrs.  White,  Flagg,  Bryan,  Armsby,  and  Schweitzer. 

Now,  by  the  programme  already  adopted  by  the  Association  this  morning,  the 
hour  has  expired  for  this  meeting;  and  at  9  o'clock  this  evening  the  meetings  of  the 
Sectioiia  on  College  Work,  Horticulture  and  Botany,  and  Entomology  will  convene. 
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Mr.  Northrop.  I  h%g  your  indalgence  jost  a  moraent,  in  view  of  the  fact  that  I 
shall  be  obliged  to  leave  the  hall  before  the  coavention  closes.  I  have  not  had  an 
opportunity  to  coufer  with  my  aftsociates,  but  I  rise  simply  for  the  purpose  of  saying 
that  it  would  give  us  in  Minnesota  very  great  pleasure  to  have  the  convention  of 
this  organization  meet  with  us,  and  I  extend  to  this  convention  a  most  cordial  in\'i- 
taiion  to  meet  at  Minneapolis  next  year.  I  suppose  it  is  highly  probable  that  the 
National  Educational  Convention  will,  under  the  circumstances,  meet  at  Dulnth, 
and  it  will  be  possible  to  obtain  rates  the  same  as  that  organization  for  our  con- 
Tention,  if  held  at  Minneapolis.  I  can  only  say,  sir,  that  we  will  do  everything  In 
oar  power  to  make  it  pleasant  for  you,  and  I  think  it  will  be  profitable  for  the 
Association  to  see  our  station  and  see  our  work ;  not  that  we  will  be  able  to  instmot 
you,  sir,  but  that  it  may  be  profitable  to  see  the  way  in  which  the  work  is  carried 
on  at  our  Minnesota  station.  I  recognize  the  fact  that  I  am  not  in  order  in  making 
this  application  at  this  time,  but  I  am  sure  the  convention  will  pardon  me  for  speak- 
ing, under  the  circumstances,  and  I  hope  that  our  invitation  will  be  welcomed  as 
heartily  as  it  is  given  by  us. 

Mr.  GooDSix.  Mr.  President,  I  move  that  we  do  now  adjourn. 

Carried. 

MoBNiNO  Session,  Wednesday,  July  17, 1895. 

Convention  called  to  order  at  9.30  a.  m.  by  President  Henry  £.  Alvord. 
The  Chairman.  As  unfinished  business  fh>m  yesterday  morning's  session,  we  will 
now  call  for  the  report  from  the  chairman  of  the  Section  on  College  Work. 
Mr.  Connell  presented  the  following  report: 

Bbjport  of  tub  Sbction  on  College  Work. 

Mr.  Chairman  and  Qbntlsmen  op  the  Convention  :  I  was  given  notice  about 
the  middle  of  June  that  the  duties  of  chairman  of  the  Section  on  College  Work  would 
fkll  to  my  lot  as  vice-chairman  of  that  section.  As  soon  as  possible  I  set  about  send- 
ing out  a  circular  letter  of  inquiry  to  the  president  of  each  college,  asking  that  a 
report  of  progress  upon  certain  points  be  made  at  his  earliest  convenience.  Unfortu- 
nately some  of  these  mouiries  were  received  after  summer  vacations  had  begun,  and  it 
was  impossible  to  ^ive  rull  and  satisfactory  replies  to  all  of  the  questions  propounded. 
We  are  fortunate  m  having  fairly  complete  reports  from  the  States  of  Maine,  Mon- 
tana, Colorado,  Wisconsin,  Idaho,  Rhode  Island,  Arkansas,  Pennsylvania,  Tennessee, 
New  York,  Massachusetts,  New  Mexico,  Florida,  Minnesota,  Kentucky,  Maryland, 
Wyoming,  Oklahoma,  and  Texas.  These  institutions  have  presented  some  important 
information  concerning  the  methods  of  their  work  and  courses  of  study,  the  num- 
ber of  instructors  employed  in  several  departments,  the  number  of  graduate  in 
various  courses,  the  success  of  graduates  as  farmers  and  mechanics,  the  additional 
cost  of  equipment  added  during  the  past  year,  etc.  Time  will  not  permit  the  reading 
of  the  questions  which  were  suomitted  to  the  various  institutions,  but  I  beg  leave  to 
call  your  attention  in  another  portion  of  this  report  to  a  few  of  the  more  important 
questions  and  replies  that  go  to  make  up  the  systematized  answers  from  the  20  col- 
leges replying. 

In  the  reports  from  the  20  institutions  it  is  interesting  to  note  that  more  than 
$75,000  has  oeen  spent  in  permanent  equipment  during  the  past  year.  Massachusetts 
reports  the  maximum  for  any  one  institution  ($13,000),  while  several  report  no  greater 
expenditure  than  $2,000.  We  would  judge  from  this  that  the  coUeges  are  making 
steady  prof^ress  and  are  adding  materially  to  their  permanent  equipment. 

Information  was  sought  as  to  what  important  changes  in  curricula  had  been  made. 
I  note  a  few  of  the  answers  which  indicate  the  greatest  progress  along  this  line. 
Maine,  ^*  Entire  rearrangement  of  both  agricultural  and  mechanical  courses.'^  Mon- 
tana, ''  Short  two  years'  agricultural  course  and  more  shop  work  added  in  mechanical 
course.^'  New  Mexico,  "Less  farm  work  in  lower  class  and  increase  in  farm  work 
and  study  in  higher  classes.  An  increase  in  shop  work,  English  history,  and  lan- 
guages.'' Minnesota,  "  The  dairy  school  enlarged,  department  of  domestic  eooBMiy 
for  women  added,  special  course  in  mechanics  and  physics  added.''  Ken  tacky, "  Some 
additional  studies  in  electrical  line,  and  more  physical  laboratory  work/'  Other 
changes  of  more  or  less  importance  are  reported  from  several  States. 

The  constant  tendency  to  increase  the  number  of  instructors  in  agricolture  and 
mechanics  in  the  v^arious  colleges  indicates  that  these  two  subjects  are  reeetring 
much  more  attention  than  formerly.    The  question  was  asked :  **  What  addition  hM 


1 


33 

been  made  to  faculty  or  force  of  instmction  in  agricnUnral  department,  mechanical 
department,  and  other  linee  of  instmction  V*  Maine  reports  having  added  3  instrnct- 
ors  in  affrioaltnre  and  2  in  mechanic  arts.  Wisconsin ^  1  in  agricultnre.  Idaho,  1  in  ^ 
mechanics,  other  departments  1.  Rhode  Island,  a^ioolture  2,  mechanics  4,  other 
departments  2.  Arkansas,  other  departments  4.  Massachusetts,  agrionlturel.  New 
Mexico,  2  substation  superintendents,  other  departments  2.  Minnesota,  mechanics 
1,  seTend  instructors  in  other  departments.  Maryland,  mechanics  1,  in  other  depart- 
ments 3.    Oklahoma,  other  departments  2.    Texas,  1  new  substation  superintendent. 

The  answers  to  the  inquiry  for  the  ''number  of  officers  now  employed  in  the  agri- 
enitural  department,  mechanical  department,  and  natural  sciences''  snow  that  of  the 
institutions  reporting  the  departments  are  equipped  with  the  following  force  of 
salaried  men :  Agriculture  averages  6.3  men ;  mechanic  arts  average  5.8  men  -per 
inatitation.  The  natural  sciences  (upon  the  average)  are  equipped  with  5.5  men. 
Of  course,  in  some  of  the  institutions  the  aKricultural  or  the  mechanical  department 
is  entirely  lacking,  but  this  is  true  in  but  lour  cases  reported.  The  greatest  number 
of  men  serving  any  agricultural  department,  as  reported,  was  35  from  Cornell  (N.  Y.), 
while  20  are  employed  in  Wisconsm  and  16  in  Minnesota.  The  greatest  number  of 
men  serving  in  the  mechanical  department  of  any  institution  is  45  at  Cornell,  15  in 
Minnesota,  and  8  in  Rhode  Island.  The  greatest  number  of  men  serving  in  natural 
science  departments  was  reported  to  be  18  from  Minnesota,  10  from  Rhode  Island, 
and  6  ^m  Wyoming. 

It  has  for  a  long  time  been  a  question  with  this  Association,  ''How  can  the  students 
of  the  lower  classes  be  induced  to  undertake  the  last  two  years'  work  of  the  four- 
year  B.  8.  course  f  Statistics  from  various  States  show  that  in  but  a  few  of  our  col- 
leges  does  a  satisfactory  number  of  freshmen  graduate  in  agriculture  or  mechanic 
arts.  In  seeking  information  upon  this  subject,  Maine  reported  to  your  chairman 
that  90  per  cent  of  the  students  spending  two  years  in  that  college  graduated. 
Massachusetts  stated  that  80  to  90  per  cent  of  such  students  graduated.  Minnesota 
reported  that  nearly  all  of  the  agricultural  stadents  who  remain  two  years  finish  the 
four-year  course,  and  70  per  cent  of  the  mechanic  art  students  in  this  class  graduate. 
Would  it  not  be  interestmg  to  learn  from  the  representatives  of  those  colleges  just 
how  they  make  their  work  so  strongly  attractive  that  students  complete  the  work  of 
four  years  if  it  has  only  been  well  begun  f  Would  it  not  also  be  interesting  to  lenrn 
the  conditions  which  permit  the  colleges  of  Maine,  Massachusetts,  Colorado,  Wis- 
consin, Rhode  Island,  Minnesota,  and  Maryland  to  employ  more  than  90  per  cent  of 
their  graduates  in  agriculture  and  mechanic  arts  in  those  particular  callings!  It  is 
very  likely  true  that  there  are  local  conditions  of  one  or  more  kinds  that  assist  them 
in  reaching  this  highly  desirable  percentage;  nevertheless  it  is  evident  that  there  is 
something  i>eculiar]y  strong  in  their  curricula,  methods,  or  meu  which  produces  such 
satisfactory  results. 

In  seeking  for  information  as  to  the  prevailing  customs  of  our  military  feature  in 
all  of  the  colleges  of  this  country,  it  was  developed  that  the  States  of  Idaho,  Penn- 
sylvania, and  Tennessee  excuse  senior  and  junior  classes  from  drill.  Kentucky 
excuses  her  senior  class.  Some  interesting  information  was  obtained  concerning 
uniforms  worn  by  the  students  of  our  several  colleges.  The  price  varies  from  $10 
to  $20  for  complete  suits.  A  fair  idea  was  gained  of  the  number  of  hours  devoted  to 
drill  in  each  institution.  It  is  noticeable  that  where  no  barracks  or  dormitory 
privileges  are  had  the  time  given  to  drill  and  other  military  exercises  is  often  per- 
ceptibly increased.  This  is  no  doubt  largely  due  to  the  air  of  military  discipline, 
which  strongly  pervades  all  of  our  land -grant  college  student  bodies  where  '' bar- 
racks" are  used.  The  presence  day  and  night  of  a  superior  officer,  surrounded  by 
militarv  setting,  the  guard  duty  daily,  marching  to  and  from  meals,  usurp  the  place 
of  much  of  the  time  given  to  drill  in  other  institutions  where  barracks  are  not  had. 

The  fourth  question  asked  was,  "What  has  been  done  to  increase  the  number  of 
students  taking  the  agricultural  course  in  your  institution  f'  I  append  all  replies 
giTMi  to  this. 

Montana,  a  short  course  added;  Colorado,  nothing;  Wisconsin,  by  short  courses 
we  have  brought  up  attendance  to  over  200  students ;  Idaho,  only  preparatory  work 
attempted  in  agriculture;  Rhode  Island,  nothing;  Arkansas,  prizes  of  different 
kinds  for  practical  work,  and  prizes  for  essays;  Pennsylvania,  a  farm  home  has  been 
provided  agricultural  students;  Tennessee,  nothing  unusual;  New  Mexico,  every- 
thing we  know  how  to  do;  Florida,  greater  emphasis  has  been  put  upon  the  course, 
improvements  have  been  made ;  Minnesota,  a  school  of  practical  agriculture  has  been 
establiidied  and  is  very  popular:  Maryland,  whole  influence  so  directed;  Wyoming, 
general  improvement  of  »cilities;  Oklahoma,  nothing;  Texas,  paid-student  labor 
system  in  operation -and  improvements  in  course  of  study. 

I  believe  it  will  be  interesting  to  note  in  this  connection  the  active  part  taken  by 
the  colleges  here  reporting  in  the  work  of  instructing  fanners  in  their  several  States 
by  active  participation  in  institute  work,  by  use  of  instructive  exhibits  at  fairs,  and 
by  acting  as  bureaus  of  agricultural  information.    It  is  pleasant  to  note  that  each 
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college  without  exception  doee  institute  work  in  its  State  where  there  are  institu- 
tions. The  Midne  college  and  the  Montana  college  participated  largely  In  fairs  and 
institutes  in  those  States  last  year.  Colorado  coflege  reports  all  farmers'  institates 
attended  and  exhibits  made  at  fairs;  Wisconsin,  all  institute  work  is  under  control 
of  the  coUeffe;  Idaho,  the  college  has  led  the  way  in  such  organizations ;  Rhode 
Island  has  done  all  that  was  possible;  Arkansas  reports  4  institutes  attended  last 
year;  PennsylTania  sends  one  or  more  of  the  staff  to  such  meetings,  expenses  paid  by 
station ;  Tennessee  college  gives  annually  60  lectures  throughout  the  State ;  Massa- 
chusetts college  attended  24  institutes  last  year;  New  Mexico  college  takes  part  in 
the  Territory  fair;  Florida  college  takes  part  in  the  few  meetings  hmd  in  that  State; 
Minnesota  college  originated  the  institutes  and  frequently  participates  in  them; 
Kentucky  occasionally  exhibits  at  fairs,  State  agricultural  meetings  attended ;  Mary- 
land college  represented  at  all  fairs;  Oklahoma  ooUege  attends  all  institutes  and 
fairs;  Texas  attends  fiumers'  institutes  frequently,  no  attendance  on  fairs. 

From  the  foreffoine  we  must  conclude  that  the  colleges  in  the  several  States  are 
active  agencies  for  the  upbuilding  of  agricultural  interests  b^  their  institute  work, 
by  exhibits  at  fairs,  and  oy  acting  as  bureaus  for  the  dissemination  of  agricultural 
information  in  their  respective  States. 

Allow  me  to  briefly  call  your  attention  to  the  results  of  an  inquiry  which  was  pnt 
to  learn  the  proportional  amounts  of  time  given  to  class-room  instruction  of  students 
taking  the  agricultural  course,  (1)  as  to  scientiflc  agriculture  in  class  rooms,  (2)  as 
to  practical  agriculture  out  of  class  rooms,  and  (3)  as  to  scientiflq  laboratory  work. 

The  average  number  of  hours  per  year  (in  the  four-years*  course)  devoted  to  the 
study  of  agriculture  in  the  section  room  by  the  colleges  reporting  is  about  120  hours, 
the  maximum  being  198  hoars.  For  agricultural  work  out  of  the  class  room  the  aver- 
age for  the  year  is  about  150  hours,  uie  maximum  being  600  in  Pennsylvania.  The 
average  number  of  hours  forscientidc  laboratory  work  is  about  180  hours  for  the  year; 
the  maximum  reported  is  240  hours  in  the  Montana  college.  Correspondingly,  the 
instruction  in  mechanic  arts  in  the  class  room  amounts  to  about  150  hours^  aven^ 
per  annum.  Their  work  out  of  the  class  room  is  200  hours'  average  per  annum.  The 
work  of  mechanic  art  students  in  laboratory,  with  few  exceptions,  aoes  not  run  over 
eighty  hours  per  annum.  Upon  the  whole,  it  would  appear  tnat  students  of  mechanie 
arts  do  not  receive  as  manv  hours  scientific  instruction  annually  in  the  colleges 
reporting  as  do  the  agricultural  students,  but  obtain  more  technical  industrial 
training. 

One  of  the  questions  asked  was,  "What  are  the  results  of  your  efforts  to  procure 
employment  for  your  graduates  in  the  mechanical  course  t"  I  append  some  of  the 
answers  received t 

Maine,  entirely  satisfactory;  Colorado,  they  obtained  places  readily;  Idaho,  noth- 
ing has  been  done ;  Arkansas,  graduates  are  almost  all  employed ;  Tennessee,  a  large 
per  cent  find  positions;  Florida,  very  good;  Minnesota,  secure  employment  without 
effort  on  our  part;  Kentucky,  nearly  all  secure  employment;  Maryland,  no  gradu- 
ates, work  just  beffun;  Oklahoma,  no  mechanical  department;  Texas,  no  special 
efforts,  results  satisfactory. 

It  has  been  suggested  at  some  former  conventions  of  this  Association  that  it  woold 
probably  be  advisable  (in  the  near  future)  to  provide  some  systematic  means  for  the 
employment  of  the  graduates  of  our  colleges,  but  should  the  success  of  the  colleges 
here  reporting  upon  this  subject  be  taken  as  an  index  of  the  experience  of  all  our 
colleges,  such  a  step,  for  the  present  at  least,  is  unnecessary. 

No  doubt  it  is  largely  through  this  organization  that  so  much  of  uniformity  in 
methods  and  results  have  been  obtained.  A  report  sin^ilar  to  this  in  some  respects 
made  to  this  body  will  not  only  mark  something  of  the  progress  of  our  colleges  but 
will  afford  opportunity  by  comparisons  for  each  to  measure  up  to  the  standard  of  the 
very  best  in  certain  essential  features. 

The  Chairman.  We  also  laid  over  yesterday  reports  from  special  committees  of  the 
Association.  Are  any  of  the  committees  appointed  at  the  present  convention  ready 
to  report! 

Mr.  BuRRiLL.  Mr.  President  and  members  of  the  Association,  your  committee 
appointed  to  prepare  a  statement  concerning  the  life  and  services  to  agriculture  of 
Dr.  Norton  S.  Townsend,  just  deceased,  beg  leave  to  present  the  following  brief 
report : 

Dr.  Townsend  came  to  mature  manhood  upon  his  father's  farm  in  northern  Ohio, 
and,  thoueh  he  then  chose  as  a  profession  the  practice  of  medicine,  he  never  lost  his 
first  love  for  agricultural  sciences  and  pursuits.  Such  was  his  ability  and  energy 
that  he  became  prominent  in  various  lines  of  activity  as  a  citizen  of  his  adopted 
State,  and  he  held  at  different  times  high  and  important  offices  in  the  State  and  in 
the  nation. 

But  as  we  knew  him,  he  was  especially  preeminent  as  a  teacher  and  worker  in  sgri- 
culture.    In  association  with  the  late  Dr.  J.  P.  Kirtland  he  established,  in  1854,  the 
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firat  school  Id  Amerioa  in  which  instraction  Id  agrionltaral  topics  was  made  a  leading 
feaiare.  He  may,  therefore,  he  termed  the  first  professor  of  agrioulttire  in  the  coun- 
try, thouffh  others  held  the  formal  title  earlier  than  he  did. 

Onward  from  the  date  mentioned  he  was  continuously  c<mnected  with  agricultural 
organizations  and  instruction ;  a  member,  and,  at  a  critical  time,  presi&nt  of  the 
State  board  of  a^culture;  one  of  the  first  board  of  trustees  of  the  State  Uniyersity 
of  Ohio,  and  continuously  an  honored  member  of  the  faculty  of  that  institution  t^m 
the  time  of  its  organization  until  his  death. 

He  was  several  times  a  delegate  to  the  meetings  of  this  Association,  and  was  known 
to  ns  all,  at  least  by  reputation,  as  a  successful  worker  in  the  specialties  of  this 
organization,  and  as  a  man  of  wide  attainments  and  great  executive  ability. 

His  broad  humanity  and  abiding  interest  in  his  fellow-man  were  as  conspicuous  as 
was  his  professional  eminence. 

On  all  sides  he  was  one  of  nature's  noblemen.  He  died,  after  a  very  short  illness, 
on  the  13th  of  the  present  month,  and  was  laid  to  rest  upon  the  day  of  our  assem- 
bling—the 16th. 

We  recommend  that  this  report  be  entered  upon  the  minutes  of  this  meeting  of  our 
Association,  and  that  a  copy  thereof  be  forwarded  to  the  family  of  our  deceased 
brother. 

T.  J.  BURRILL, 

L.  B.  Wing, 
W.  W.  Cooke, 

Committee. 

On  motion  of  Mr.  Hunt  the  report  was  adopted. 

The  Chairman.  Are  there  any  other  committees  ready  to  report  f  If  not,  then  the 
order  is  general  business.  We  now  haye  the  consideration  of  the  proposed  amend- 
,  ment  to  the  constitution  as  the  next  on  the  order  of  business. 

Mr.  GoODKLL.  I  understand  that  a  letter  has  been  reoeiyed  f^om  the  moyer  of  the 
resolution,  which  you  will  find  incorporated  in  the  general  progranmie.  I  will  call 
for  the  reading  of  that  letter  by  the  secretary. 

The  secretary  then  read  that  portion  of  a  letter  from  President  R.  W.  Silvester 
referring  to  the  proposed  amendment  to  the  constitution  introduced  by  him  at  the 
Washington  convention  in  1894,  and  expressing  the  wish  that  the  consideration  of 
the  resolution  might  be  deferred  till  the  next  convention. 

Mr.  Gk>ODRLL.  In  accordance  with  the  request  of  the  introducer  of  this  resolution, 
I  move  that  this  amendment  to  the  constitution  be  laid  on  the  table. 

After  some  discussion  the  motion  to  lay  on  the  table  prevailed. 

The  Chaibmak.  The  Chair  desires  to  notify  members  that  this  question  must  be 
reintroduced  upon  the  programme  for  next  year  if  it  is  to  be  considered  at  the  next 
annual  meeting.  The  next  order  of  business,  according  to  our  programme  adopted 
yeeterday,  in  this  morning's  session  is  **  Discussion  of  Methods  of  Instruction  in 
Teaching  Agriculture."    This  discussion  will  be  opened  by  Mr.  Thomas  F.  Hunt. 

Mr.  Hunt  then  presented  his  paper,  entitled 

MXTHODB  OF  iNSTBUOnON  IN  TSAOHINa  AGRICULTURE. 

I  trost  that  an  examination  of  the  programme  will  convince  you  that  I  have  been 
chosen  to  open  this  discussion  on  the  theory  that  in  battle  the  junior  officer  is  sent 
first.  I  most  necessarily  be  brief  and  I  trust  you  will  understand  that  in  referring 
to  the  work  of  the  department  with  which  I  am  connected,  as  I  must  do,  I  do  not  do 
so  for  the  purpose  ox  parading  the  work  of  that  department,  but  because  it  is  the 
work  with  which  I  am  familiar,  and  it  is  the  only  experience  that  I  could  give  which 
would  be  of  value.  I  have  not  had  time  since  being  notified,  even  had  it  been 
expected,  to  collate  the  work  of  other  institutions. 

I  have  no  theories  with  regard  to  methods  of  instruction  in  agriculture.  As  Miss 
Lydia  Hunt,  superintendent  of  Indian  schools,  San  Carlos,  Ariz.,  said  last  week  with 
regard  to  the  Indians,  I  believe  in  doing  the  best  you  can  under  the  circumstances. 

Two  agricultural  college  men  fell  to  talking  about  two  institutions.  One  said, 
*'I  do  not  understand  how  it  is  that  the  university  has  so  many  students  iiM^sular 
courses  in  agriculture.  University  A  has  splendid  facilities  and  excellent  specialists, 
in  both  respects  superior  to  University  B,  and  yet  has  practically  no  students  except 
in  the  short  winter  courses.''  The  other  person  replied,  "  There  are  probably  several 
reasons,  but  the  following  seems  to  me  an  important  one :  University  A  teaches  that 
it  is  a  good  thing  to  have  a  good  education,  but  a  much  more  important  one  to  make 
good  butter.    University  B  constantly  holds  before  its  students  the  idea  that  it  is  a 
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splendid  thiiie  to  be  s  good  batter  maker,  bat  maob  more  important  to  be  an  edaoated 
man.''  This  u  not  quoted  to  disoass  the  propositions  inTolyed,  bat  to  emphasize  the 
fact  that  in  my  own  teaching  and  in  this  discussion  I  keep  the  latter  proposition 
prominently  in  mind.  Mt  attempt  is  to  train  as  well  as  to  inform,  to  giye  power  as 
well  as  knowledge,  to  make  men  as  well  as  edaoated  farmers. 

While  I  am  analterably  committed  to  instruction  in  technical  agrienltore,  I  wonld 
prefer  a  man  well  ednoaled  in  Qreek  to  conduct  a  farm  for  me  to  a  man  poorly  edn- 
oated  in  affriculture. 

The  method  of  instruction  in  agriculture  depends  largely  upon  the  previous  tnUn- 
ing  of  the  student.  Twenty-five  to  thirty  students  in  the  agricultural  ooorses  of  tiie 
Ohio  State  University  take  forginff  and  woodwork  in  the  mechanical  department 
each  winter.  These  students  possibly  constitute  one- fifth  of  the  students  that  take 
this  work,  the  rest  being  mostly  from  the  engineering  courses.  The  director  of  the 
industrial  department  and  the  instructor  in  the  forge  shop  are  emphatic  in  tiieir 
statements  that  the  agricultural  students  do  more  and  better  work  in  the  same  time 
than  any  other  students  who  come  to  them  for  instruction. 

On  the  other  hand,  when  we  consult  the  instructors  in  mathematics  and  physics, 
we  find  that  as  a  class  the  agricultural  students  do  less  work  in  a  given  time  than 
their  neighbors.    Without  making  too  much  of  this,  I  think  it  is  clear  that  the 

Srevious  training  of  the  agricultural  student  has  taught  him  to  do  mnch  more  pro- 
ciently  than  to  think.  It  is  not  necessary  in  this  audience  to  insist  that  students 
be  tau£[ht  both  to  do  and  to  think;  not  only  because  in  after  lifb  they  mast  both  do 
and  think,  but  because  the  two  faculties  assist  one  another  and  make  each  more 
proficient  and  accurate.  To  my  mind,  however,  our  methods  of  instraction  should 
recognise  that  the  agricultural  student  needs  especially  to  be  trained  into  habits  of 
thought.  For  this  reason  I  prefer  poor  text-books  even  to  good  courses  of  leotorss. 
Most  of  the  students  who  come  to  me  for  instruction  have  had  at  least  one  year's 
training  in  the  institution  before  entering  my  classes,  yet  I  prefer  as  far  as  possible 
to  assign  definite  daily  lessons,  to  be  prepared  either  from  text-books  or  library  refer- 
ences, or  by  the  giving  of  special  problems  to  be  worked  out.  I  like  to  get  these 
students  upon  their  feet  in  tne  recitation  room  and  tell  what  they  have  learned.  If 
I  wish  to  add  anything  to  what  they  have  found  in  the  text-book  or  elsewhere,  I 
prefer  to  do  it  by  asking  them  questions  which  will  enable  them  to  think  it  ont.  I 
am  aware  this  is  considered  old-fashioned,  and  is  no  longer  popular  as  a  uni- 
versity method.  I  believe,  however,  that  such  a  method,  followed  systematically 
and  consecutively  three  to  five  days  each  week,  week  after  week  for  nine  months, 
will  produce  a  nowth  in  your  student  which  is  substantial  and  lasting  and  qaite  as 
rapid  for  this  class  of  stuaents  as  any  other.  With  seniors  and  advanced  students, 
they  may  be  profitably  thrown  somewhat  more  upon  their  own  resooroes,  and  here 
lectures  and  seminary  methods  may  be  profitably  employed. 

Methods  of  instruction  are  modified  by  t^e  fact  tnat  it  is  not  desirable  to  teach 
students  that  which  they  know  already.  We  may  for  this  reason  teach  students  to 
jndge  cows,  but  not  to  milk  them.  By  growing  small  plats  for  the  purpose  we  may 
teach  students  to  judge  of  the  character  and  value  of  varieties  of  com,  but  generally 
speaking,  it  would  be  wasting  their  time  to  teach  them  to  plant  or  to  husk  it.  We 
may  teacn  students  the  manaal  onerationof  butter  and  cheese  making,  of  the  laying 
of  tile  drain,  of  budding  and  grafting,  but,  speakYng  generally,  not  those  of  plowing, 
sowing,  or  harvesting. 

The  methods  of  instruction  are,  like  the  pleasures  of  Colorado  touristy  largely 
modified  by  the  weather.  I  believe  I  could  arrange  a  practicom  for  one-naif  day 
each  week  in  the  year  which  would  be  of  distinct  value.  These  practicoms,  how- 
ever, must  be  held  at  definite  and  regular  times  to  fit  the  university  schedule. 
Indeed,  if  there  was  no  university  schedule  they  should  be  regular  and  systematic 
If  reflection  does  not  convince  you  that  this  is  impracticable  in  any  conntiy  where  it 
rains  on  an  average  one  day  out  of  three,  try  it. 

Agriculture  is  a  comprehensive  term,  and  the  method  of  instruction  will  depend 
upon  whether  the  instruction  is  on  farm  equipment,  soil  physios,  farm  crops,  stock 
breeding,  stock  feeding,  butter  making,  or  rural  economics.  The  best  way  to  lesni 
to  jndge  live  stock  is  to  judge  them.  The  best  ^ay  to  get  a  dear  onderstanding  of 
the  history  of  agriculture  is  by  reading  and  reflection. 

It  is  with  considerable  hesitation  and  trerpidation  that  I  have  bronght  with  me 
some  illustrations  of  the  methods  employed  in  teaching  agrionltore.  The  orodenesB 
of  these  attempts  will  certainly  shield  me  fh>m  the  charge  of  egotism.  I  know  of  ne 
other  way  in  wnich  we  can  get  at  some  common  ground  along  specific  lines  of  instrao- 
tion.  Here,  for  example,  are  a  set  of  student  score  cards  and  report  cards  on  the  eub- 
joct  of  animal  mechanism,  stock  judging,  butter  and  cheese  making,  similar  and  is 
some  cases  identical  with  those  used  by  other  institutions.  There  is  nothing  original 
about  these,  but  some  of  you  who  are  not  familiar  with  them  may  be  interested  and 
porhaps  benefited.  (Student's  work  in  soil  physios,  in  planning  farms  and  fans 
buildings,  in  rural  economics,  and  descriptions  and  researches  in  onltivated  i 
were  here  shown.) 
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In  fact,  the  beeetldn^^  sin  of  agricoltaral  education  has  been,  in  my  Judgment,  its 
oiij^ality.  Every  instmctorhas  prided  himself  on  his  own  methods.  The  instmo- 
tora  of  afirricaltare,  instead  of  consulting  together  and  formnlating  systematic  meth- 
ods that  they  might  become  a  drilled  army  of  workers,  have  remained  isolated,  and 
to  this  day  know  little  of  each  other's  work  in  teaching.  In  experimentation  it  is 
quite  different.  Instead  of  being  a  drilled  army  working  along  definite  lines,  the 
aggregation  reminds  one  of  nothing  more  than  the  curiosities  which  fre€[nently  travel 
from  place  to  place  and  are  exhibited  under  canvas  for  a  50-cent  admission.  Nothing 
is  more  needed  than  a  classification  of  the  subjects  to  be  taught,  the  amount  of  time 
to  be  devoted  to  each,  and  the  methods  to  be  employed.  For  example,  the  following 
are  definite  branches  of  instruction  in  agriculture,  viz,  farm  equipment,  soils  and 
soil  physics,  farm  crops,  rural  economics,  history  of  agriculture,  breeds  of  live  stock 
(which  may  include  animal  mechanism  and  judging),  stock  breeding,  stock  feeding, 
butter  making,  and  cheese  makiug.  In  a  four-year  B.  8.  course  in  agriculture,  how 
much  time  should  be  given  to  each  of  these  subjects,  and  how  much  time  should  be 
devoted  to  laboratory  and  practical  work?  These  are  questions  which  some  com- 
mittee of  this  Association  should  consider  and  determine.  It  would  probably  take 
several  years  and  considerable  hard  work  for  a  committee  to  formulate  a  sohedule 
that  would  be  satisfactory,  and  it  would  take  a  good  many  years  for  the  several 
institutions  to  adjust  themselves  to  this  schedule,  but  the  importance  of  the  result 
makes  the  attempt  desirable,  for  the  subject  of  agriculture  will  never  have  the  stand- 
ing in  our  American  colleges  and  universities  that  it  should  have  until  this  is  done. 
In  language,  mathematics,  and  some  of  the  sciences,  the  amount,  the  method,  and 
the  place  of  the  several  branches  of  the  subject  in  the  curriculum,  and  the  prepara- 
tion necessary  before  enterinf^  upon  them  is  well  recognized  by  educated  people. 
We  should  work  toward  a  similar  result  in  agriculture.  A  beginning  must  be  made 
before  the  end  can  be  reached. 

The  Chaihmak.  General  discussion  will  be  postponed  until  the  end  of  the  presen- 
tation of  papers. 

Mr.  Whbslicb.  I  would  like  to  ask  why  it  is  that  the  men  who  study  agriculture 
can  not  think,  or  that  the  men  who  study  mathematical  problems  choose  the  mechan- 
ieal  coursef 

Mr.  Hunt.  In  my  judgment,  those  students  who  take  the  agricultural  courses  are 
farm  boys  who  have  been  trained  to  do  rather  than  to  think,  and  this  is  the  thing 
that  they  take  to  and  the  thing  that,  relatively,  we  need  to  lay  least  stress  on.  They 
know  pretty  well  how  to  do;  now,  what  we  want  to  do  is  to  coordinate  their  studies. 

Mr.  W.  M.  Hays  presented  the  second  paper  upon  the  topic  **  Methods  of  Instmo- 
tion  in  Teaching  Agriculture." 

In  some  colleges  the  term  professor  of  agriculture  has  become  well-nigh  obsolete 
in  the  much  subdivision  of  the  work  into  specialties.  Professors  of  horticulture, 
botanjr,  entomology,  agricultural  chemistry,  dairy  chemistry,  agricultural  physics, 
bacteriology,  mycology,  dairy  husbandry,  animal  husbandry,  and  other  more  or  less 
clearly  denned  lines  nave  developed  as  offshoots  from  the  original  comprohensive 
chair,  and  the  subdivision  can  go  a  long  way  yet  and  still  leave  ample  fields  for 
each  specialty.  With  only  farm  management  and  crops  as  my  specialty,  and  the 
ability  to  work  twelve  hours  daily,  I  must  either  subdivide  my  work  or  use  assist- 
ants to  meet  the  demands  of  over  300  agricultural  students. 

Onr  school  of  agriculture,  virtually  an  agricultural  high  school,  our  dairy  school, 
and  onr  agricultural  school  for  women  have  led  all  our  teachers  into  making  their 
work  concrete  and  practical,  and  have  laid  a  foundation  for  scientific  work  in  ti.e 
college  course,  the  students  of  which  have  received  the  equivalent  of  a  two  years' 
agricultural  high  school  preparation.  Most  of  us  shrank  from  teaching  students 
two  Tears  in  the  school  of  agriculture  and  then  taking  them  forward  in  the  same 
studies  in  the  college  course,  but  it  only  makes  it  necessary  for  each  professor  to 
build  up  the  methods  and  matter  of  our  instruction  to  meet  the  demand,  and  each 
teacher  is  becoming  the  stronger  for  it.  The  most  important  feature  of  our  instruc- 
tion is  that  we  have  arrangea  a  high  school  for  boys  aud  girls  who  are  going  to  con- 
tinue in  the  farm  life,  and  very  few  besides  those  who  wish  to  enter  professional 
agricultural  lines  are  choosing  to  proceed  with  the  four  years'  college  course,  which 
has  over  two  hundred  hours  more  of  scientific  recitation  and  laboratory  work  than 
any  other  scientific  course  in  our  universitv. 

I  divide  the  instruction  given  by  myself  in  the  school  of  agriculture  into  three 
terms'  work  of  twenty-five  to  sixty  lessons  each.  In  the  first  term  something  is  given 
of- the  great  sheet  of  geological  drift  with  which  our  State  is  covered.  Drainage  if 
taken  up  in  lectures,  and  iQustrated  in  the  fields,  and  practice  is  given  in  laying  tile 
drahia.    Enough  of  soil  physics  is  taught  to  give  some  knowledge  of  the  movements 
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of  water  in  soils,  and  the  ceneral  fiftots  regarding  cnltlTation.  The  physical  condi- 
tion of  the  soil  is  followed  from  the  turning  of  the  native  sod,  and  backse^ing,  drag- 
ging, pnlrerizing,  roUinsr,  methods  of  planting,  interonltoral  tillage,  stnblile  plow- 
uig,  and  fallowiD^  are  aU  discussed  in  relation  to  the  mechanical  condition  of  the 
soil  to  weed  eradication  and  to  profits.  Road  building  and  repairing  are  taagbt  by 
means  of  leetnreS;  models,  obsenration,  charts,  and  eyen  some  practioe  is  given  with 
some  of  the  modem  road  machinery.  Fence  building  is  also  taught,  as  are  £arm 
planning  or  laying  out  fitrms,  and  each  student  is  reqmred  to  do  some  drafting  and 
observing  of  farms. 

During  the  term  following  I  assist  in  the  drawing  class,  where  our  architect  teaohea 
the  planning  and  drafting  of  farm  buildinss.  Here  each  student  presents  a  plan  of  bia 
fsther's  or  his  own  farm,  made  during  tne  holiday  vacation.  If  the  erection  of  a 
bam  or  other  building  is  contemplated  by  the  owner  of  the  farm  the  details  of  what 
is  wanted  are  brought  to  the  drafting  room,  and  the  buildins  is  located  on  the  sta- 
dent's  plat  of  &rm,  and  together  the  teacher  and  student  work  out  a  practical  build- 
ing, and  the  student  makes  working  drawings.  Should  no  buildings  be  needed  at 
home  it  is  easily  assumed  that  one  or  more  have  been  burned  and  nlans  for  a  new  ona 
must  be  made.  This  line  has  proved  very  interesting  and  valuable  to  students.  In 
one  term  of  general  drafting  and  one  term  in  drafting  buildings  the  young  men  gain 
an  ability  with  the  use  of  the  pencil  and  confidence  in  it. 

The  second  term's  work  is  devoted  to  grains,  grass,  and  other  forai^e  eropa,  roota, 
and  to  weeds.  Our  school  of  agriculture  being  of  necessity  in  session  in  winter, 
when  our  farm  boys  can  attend  and  still  retain  their  place  in  the  fitrm  work,  we  are 
at  a  disadvantage  in  giving  practice.  This  work  is,  of  necessity,  done  moetiy  by 
means  of  lectures.  Raiding  and  even  some  text-book  work  are  reouired,  and  each 
student  writes  papers,  the  best  of  which  are  read  to  the  class.  Bundles  of  field  crops 
and  of  weeds  are  preserved,  and  the  students  are  reo  uired  to  make  themselves  botan- 
ically  familiar  with  them  by  dissecting  them.  Eaon  crop  is  discussed  in  detail,  the 
entire  method  of  cultivation  being  reviewed,  and  illustrations  are  given,  where  prac- 
ticable, of  operations.  We  need  and  have  planned  for  this  purpose  an  indoor  garden 
floor,  where  many  things  may  be  iilustratea  in  the  ground.  Wnile  we  are  in  a  great 
machine-using  State,  we  have  difllcnlty  in  giving  laboratory  practioe  in  field  and  gar- 
den work  to  our  school  of  agriculture  boys.  Inope  others  will  discuss  this  part  of 
the  subject. 

In  the  third  term,  Jointly  with  Professor  Snyder,  our  chemist,  I  discuss  the  man- 
agement of  fields  and  their  fertility,  though  the  major  part  of  the  work  is  left  to  hiuL 

Our  professor  of  animal  husbandry.  Professor  Shaw,  divides  his  live-stock  instruc- 
tion into  breedinff,  breeds,  and  feeds.  He  makes  it  a  strong  point  to  train  the  eye, 
and  even  the  hand,  on  types,  and  in  the  judgment  of  individuality,  usually  having 
one  or  more  specimens  before  the  class,  when  talking  of  breeds  and  brooding,  and 
sometimes  in  lectures  on  feeding.  The  amphitheater  lecture  room,  with  an  area  for 
animals,  is  a  necessity,  and  our  many  students  demand  that  we  keep  a  large  number 
of  specimens  for  illustration.  Professor  Haecker,  who  is  present,  trains  the  students 
to  size  up  the  digestive  and  lacteal  departments  of  the  cow,  and  then  turns  the 
student's  attention  to  the  fact  that  he  wants  as  little  cow  besides  as  is  decent.  By 
repeatedly  passing  indgmeut  on  cows,  thev  learn  the  meaning  of  the  ruffed  and  fluted 
spine,  the  sweenied  crops,  the  attenuated  neck,  and  the  cat  hams  of  the  dairy  cow, 
whion  gets  so  much  internal  exercise  in  making  milk  that  she  is  much  leas  liable  to 
contract  tuberculosis  than  the  round,  fat,  indolent  beef  animal  that  does  no  work 
and  is  restrained  from  her  natural  exercise.  It  is  constant  practice  that  tmins  the ' 
boy's  eye  and  builds  up  in  his  mind  the  revolutionarv  ideas  of  the  professor.  Study- 
ing such  noble  forms  as  the  cow's  is  considered  worthy  of  long  time  by  the  sculptor 
or  painter,  and  how  can  we  breed  animals  without  long  eye  and  mind  practice  f  It 
is  as  easy  to  learn  Greek  in  six  easy  lessons  as  to  learn  the  arts  of  agriculture  at  one 
sitting  of  a  farmers'  institute.  In  feeding  the  dairy  cow  Professor  Haecker  does 
most  of  the  work  in  the  class  room,  and  if  anyone  can  tell  him  how  to  give  labora- 
tory practice  and  not  lower  the  records  of  his  pet  cows  I  am  sure  he  will  be  thankful. 

Dairy  manufacturing  is  taught  to  all  our  farm  boys  and  fiirm  girls  by  a  series  of 
lectures,  and  enough  practice  so  that  each  student  can  learn  how  to  make  good  butter 
or  good  cheese,  as  the  case  may  be.  In  this  work  it  is  practicable  to  give  an  abun- 
dance of  laboratory  work  of  a  clean-cut  kind,  that  enables  each  student  to  take  up 
the  dairying  successflilly  at  home.  Besides  the  care  of  milk,  the  creaming  and  care 
of  cream,  the  churning  and  packing  of  butter,  and  the  making  and  curing  of  several 
kinds  of  cheese,  of  course  each  student  gets  also  the  supporting  work  in  testing 
milk,  and  the  chemistry  and  physics  related  thereto.  But  the  practical  part,  that 
will  give  the  farm-school  student  when  he  gets  home  the  grip  on  the  business,  is 
the  practioe,  continued  tiU  there  is  no  longer  luck  but  certainty  in  his  operations. 
We  need  to  give  these  practical  things  plenty  of  time.    The  boys  enjoy  the  practice. 

Our  meat  house,  erected  a  year  ago,  has  proven  a  very  valuable  feature,  and  in  it 
my  foreman,  Mr.  Boss,  has  developed  a  practical  line  of  instraotiony  which  ia  of 
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ffieat  interest  and  profit  to  the  students.  The  students  are  taken  in  groups  of  about 
lye;  each  group  manages  the  meat  house  for  a  week  at  a  time.  The  dormitory  and 
the  professors'  tables  are  furnished  with  meats,  which  Mr.  Boss  purchases  of  the 
station  or  of  outside  parties,  sometimes  feeding  for  a  short  time,  and  sells  at  cost. 
The  groups  of  students  kill  and  dress  the  cattle,  sheep,  swine,  and  poultry  for  about 
900  people,  usuaUy  doing  this  work  on  the  weekly  holiday.  They  meet  in  the  cut- 
ting room  of  the  meat  house  daily,  and,  under  the  instructor,  with  charts  at  hand, 
fill  the  orders  for  the  day.  The  instructor  talks  to  each  sproup  of  boys  and,  besides, 
gives  a  number  of  lectures  to  the  class.  Instmotion  and  practice  are  given  in  the 
mining  of  wursts,  sausages,  etc.,  and  in  preserving  meats.  Here  also  is  tought  some 
physiology,  and  many  of  the  lessons  of  conformation  in  the  breeding  and  feeding 
classes  are  here  illustrated  by  inspecting  the  liye  animal  and  its  carcass,  in  whole 
and  in  parts. 

In  our  four  years'  course  for  colle|[e  students  all  of  whom  have  taken  the  course 
in  the  school  of  agriculture,  we  oner  to  juniors  and  seniors  twenty -two  subjects 
directly  relating  to  agriculture,  and  of  these  the  student  must  elect  at  least  twelve, 
or  one-fourth  ofthe  entire  course.  The  professors  of  agriculture,  animal  husbandry, 
and  dairy  husbandry  each  offer  two  or  tnree  terms,  and  the  other  heads  of  divisions 
in  the  experiment  station,  all  together  comprising  the  special  faculty  of  the  college 
of  agriculture,  offer  the  rest.  This  work  is  bein^  reduced  to  system,  and  thorough 
work  is  required,  thouf;h  the  method  of  instruction  is  much  after  the  style  of  post- 
graduate work.  This  is  becoming  the  most  eujoyable  part  of  our  work,  and  some  of 
It  can  be  done  in  connection  with  experiments.  Preliminary  experiments  may  often 
be  done  with  this  class  of  student  labor,  and  the  students  learn  much  of  methods, 
and  especially  of  the  importance  of  care,  honesty,  patience,  and  of  well-defined 
plans  in  experimental  research.  These  students  learn  by  practice  how  to  independ- 
ently study  subjects,  as  distinct  fh>m  books,  and  are  required  to  prepare  papers 
and  perform  work  of  a  laboratory  nature,  rather  than  hear  lectures.  Our  school  of 
agriculture  gets  less  of  literary  education  than  students  who  come  from  high  schools 
of  the  State,  but  it  is  recognized  in  the  university  that  these  young  men  have  a  prac? 
tical  training  to  think  as  well  as  to  do.  Each  of  the  half  dozen  professors  making 
up  the  special  faculty  of  the  college  of  agriculture  at  the  experiment  farm  is  devef 
oping  a  scheme  of  studies  for  college-course  students.  Our  agricultural  chemist,  for 
example,  offers  five  or  six  terms'  work  after  the  two  terms  given  in.  the  school  of 
agriculture. 

Having  the  two  distinct  courses,  as  we  now  have,  makes  the  classification  of  our 
work  more  difficult,  in  that  some  of  the  subjects  covered  in  the  college  course  are 
taught  in  the  agricultural  high-school  course;  but  when  once  finished  the  classi- 
fication will  be  more  complete,  because  of  the  greater  number  of  terms  into  which 
the  subjects  may  be  divided.  Two  of  three  terms  offered  to  the  college  students  in 
my  line  are  designated  field  agriculture  and  rural  economics.  The  professor  of  ani- 
mal husbandry  naturally  divides  his  subjects,  much  the  same  as  in  the  school  course, 
under  breeding  and  feeding  animals.  The  professor  of  dairying  has  each  student 
take  up  certain  lines  of  dairy  study  and  research,  and,  now  that  a  class  of  several  are 
starting  into  the  college  course  with  a  view  to  specializing  in  dairy  science,  he  will 
need  to  work  them  in  groups  or  classes. 

We  make  farmers  in  our  high-school  course,  and  professional  agricultural  workers 
in  our  college  course.  On  the  side,  we  educate  a  lot  of  factory  dairymen,  and  for 
the  farmers  we  train  a  lot  of  wives  who  know  cooking,  dairying,  sewing,  gardening, 
fruit  raising,  and  home  making,  as  a  class  of  farm  women  never  knew  these  things 
before.  Our  farmers'  institute  are  a  power  to  send  us  students  and  to  arouse  our 
fsrmers  to  hunger  after  knowledge,  as  well  as  to  teach  them  technical  agriculture. 

I  can  not  refrain,  in  passing,  from  sa^in^  that  our  State  agricultural,  horticultural, 
dairy,  and  other  like  associations  are  in  hue  and  speeding  forward  the  good  work, 
and  our  agricultural  press  is  a  iM)wer  in  our  land. 

The  Chairman.  The  next  gentleman  designated  to  continue  the  discussion  of  this 
subject  is  Prof.  W.  W.  Cooke. 

Mr.  CoOKB.  In  the  ten  minutes  allowed  me  for  continuing  this  discussion,  I  wish  to 
present  the  phase  of  it  brought  to  our  attention  during  the  discussion  in  the  College 
Section  of  ''What  studies  should  be  embraced  in  the  four-year  B.  S.  course,"  m 
which  you  have  the  whole  time  of  the  student,  forenoon  and  afternoon  and  evening  if 
yon  want  it.  for  two  ^ears,  to  be  devoted  principally  to  agricultural  work.  That  is 
not  the  proolem  that  is  presented  to  us  in  a  large  part  of  the  colleges  of  the  United 
States.  We  have  coming  to  us  a  class  of  men  who  say  they  want  to  take  an  agricul- 
tural course— the  four  years'  agricultural  course.  Now,  shall  we  undertake  to  teach 
them  straight  agriculture  for  four  years,  or  shall  we  try  to  make  of  them  well-edu- 
cated men  with,  in  addition,  some  theoretical  and  practical  work  in  agriculture  f 
There  have  always  been  two  classes  at  variance  in  answering  this  question.  When 
the  agricultural  college  fint  stikrted,  thirty  years  ago,  the  idea  in  the  minds  of  a  good 
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many  at  leaat  of  those  who  favored  the  proposition  was  what  we  call  a  farm  sebool. 
It  was  subject  to  a  great  deal  of  criticism.  I  hope  and  believe  that  the  affricalt-ural 
college  has  gotten  far  enough  along  in  its  course  to  justify  its  existence  without  being 
a  farm  school ;  to  justify  its  existence  in  giving  agricultural  students  a  good  all- 
round  general  education.  Now,  what  is  meant  at  the  present  time  by  a  good  all-roimd 
education  f  It  covers  a  multitude  of  topics,  and  there  is  much  difference  of  opinion 
as  to  what  studies  ought  to  be  taught.  We  have  Just  heard  from  the  last  speaker 
how  they  took  twelve  terms  of  agriculture  during  the  four  years'  coarse.  I  think 
that  is  Just  about  the  average  at  the  present  time.  We  have  heard  what  he  bajBj  in 
addition  to  that  contention  of  those  specialists  in  agriculture  who  want  to  give  an 
additional  two,  three,  or  five  terms  of  work  to  the  student;  and  the  field  is  so  large 
that  I  do  not  know  how  we  are  going  to  adjust  the  pressure  from  the  two  sides.  Bat 
this  much  has  been  brought  out  very  clearly  by  the  work  and  experience  of  the  dif- 
ferent colleges,  that  we  shall  have  to  give  np  the  idea  of  manual  training  in  agri- 
culture, in  its  pure  sense  of  cnltivating  the  soil,  in  a  four  years'  course.  We  have 
got  to  confine  our  work ;  concentrate  it  into  the  class  room,  instead  of  spreading  it 
over  a  large  amount  of  work  that  must  necessarily  be  to  a  large  extent  a  re}>etition 
of  what  the  student  has  learned  before  he  comes  to  the  college.  There  are  certain 
phases  of  it  that  are  still  capable  of  being  taught  by  the  hand.  Dairying  is  perhaps 
the  best  example  we  have,  and  to  a  large  extent  we  can  teach  the  feeding[  and  breed- 
ing of  animals;  bat  there  is  so  much  to  be  crammed  into  the  student  in  that  ibnr 
years  that  we  have  got  to  do  almost  the  whole  of  it  in  the  class-room  work ;  and  that 
professor  of  agriculture  does  the  best  who  has  most  learned  to  concentrate  that  work, 
to  teach  his  s&dent  to  think,  to  exercise  his  mind,  at  the  same  time  that  he  is  pour- 
ing into  that  mind  the  information  of  technical  agriculture. 

The  Chairman.  This  question  is  now  open  for  discussion.  It  would  appear  that 
about  twelve  minutes  remain  to  consider  this  subject. 

Mr.  Trus.  Just  a  word  on  this  subject  fh>m  the  standi>oint  of  one  who  has  never 
taught  agriculture,  but  who  has  had  considerable  experience  in  teaching,  and  has 
made  something  of  a  study  of  methods  of  teaching.  I  believe  Professor  Hunt  strack 
the  root  of  the  matter  in  one  or  two  things  which  he  said.  It  seems  to  me  that  in 
agriculture,  as  in  other  subjects,  the  college  professor  has  given  too  little  attention 
to  his  work  as  a  teacher.  If  he  will  devote  himself  to  the  work  of  teaohing — to 
the  methods  of  teaching — I  believe  that  he  will  be  able  to  develop  a  coarse  in  agri- 
culture which  will  be  along  the  right  line.  The  other  point  is,  tnat  agricaltare  as 
a  department  of  college  instruction  needs  to  be  more  carefully  defined,  as  Professor 
Hunt  said,  and  the  subject-matters  to  be  taught  and  topics  to  be  selected  should  be 
very  carefully  considered.  It  is  along  these  two  lines,  the  consideration  of  methods 
of  teaching  and  the  careful  selection  of  topics  to  be  tanght,  that  we  are  to  work 
out  a  proper  course  of  instruction  in  agriculture,  as  in  other  snbjects  that  are  taught 
in  our  coUeges. 

Mr.  Clutb.  In  the  meeting  in  Washington  l^st  held  there,  Bfr.  Harris,  of  the 
Bureau  of  Education,  in  a  very  learned  talk,  said  that  in  his  observation  of  meth- 
ods of  teaching,  the  subjects  of  agriculture  and  horticulture  had  not  yet  been 
reduced  to  pedagogic  form.  This  morning,  as  I  listened  to  Professors  Hunt  and 
Hays,  it  seemed  to  me  that  at  least  those  gentlemen  were  reducing  the  subject  of 
agriculture  to  pedagogic  form.  They  are  mapping  out  definite  lines  of  work  and 
are  showing  just  how  that  work  may  be  done  in  the  hands  of  the  clear-headed  agricul- 
turist and  teacher.  I  was  very  much  interested  in  the  remarks  made  b^  those  gentle* 
men.  It  would  seem  that  the  laboratory  side  of  agricultural  work  is,  in  their  hands, 
and  I  hope  in  the  hands  of  others,  being  so  carefmly  elaborated  that  we  shall  have 
these  as  precedents  to  guide  the  various  departments  of  agriculture  throughout  the 
country.  It  strikes  me  that  while  there  maybe  a  very  large  amount  of  valuable 
work  for  their  students  in  chemistry,  in  physics,  and  in  some  of  the  other  scienees, 
the  laboratory  work  is  so  directed  that  the  minds  of  the  students  are  at  once  aroused. 
In  the  course  of  the  discussion  here,  as  regards  mechanic  arts,  the  students  become 
immensely  interested  because  they  have  laboratory  work  with  the  machinery  and 
tools,  and  they  are  able  to  accomplish  something  by  the  aid  of  those  tools.  Now, 
formerly  in  agricultural  and  horticultural  colleges,  tne  laboratory  methods  have  been 
often  meager;  there  has  been  nothing  of  interest  or  beauty  to  attract  students  in 
those  directions.  But  in  the  last  few  years,  especially  under  the  leadership  of  such 
men  as  Professors  Hays  and  Hunt,  these  laboratory  methods  are  being  thought  out. 
And  there  is  another,  too,  in  the  dairy  school,  the  scho<d  of  horticulture,  as  outlined 
by  Professor  Hays,  and  various  methods  of  that  kind.  This  whole  subject  is  get- 
ting into  such  form  that  we  may  hone  very  soon  that  the  criticism  of  Dr.  Hams 
that  the  methods  of  teaching  agriculture  and  horticulture  have  not  been  reduced 
to  pedagogic  form  will  no  longer  apply  to  those  branches.  Now,  just  one  word 
further  as  regards  the  subject  of  manual  training.*  I  do  not  regard  it  an  essen- 
tial to  introduce  very  much  of  manual  training  into  the  course  of  i^tmotion  in  a^- 
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enlioTe  and  hortionltare;  bnt  it  seems  to  me,  Mr.  Chairman,  that  what  the  labora- 
tory worker  needs  is  the  manual  training.  Then,  indeed,  the  laboratory  work  is  edn- 
catlTe.  Hie  stndent  is  pat  at  his  mowing  machine  and  he  has  to  take  the  machine 
all  apart  and  put  the  whole  thing  together  again  and  then  run  that  mowing  machine 
as  it  ought  to  be  run ;  and  when  we  have  taught  the  laboratory  work  in  that  wav 
we  have  the  right  kind  of  manual  training,  and  the  quicker  we  get  over  the  fetish 
that  has  been  held  up  to  us  for  the  last  twenty-fiye  years,  that  in  order  to  educate 
a  bov  for  a  farmer  you  must  put  that  boy  to  hoeing,  chopping,  or  cleaning  out  the 
stable,  the  better  it  will  be  for  the  instruction  of  agriculture  everywhere.  That  is 
ia  not  the  kind  of  labor  we  need  especially  to  teach  in  the  agricultural  colleges. 

Mr.  Davenport.  I  would  like  to  add  a  word  to  these  remarks  upon  meuiods  of 
laboratory  teaching  of  agriculture.  We  must  reduce  somewhere,  we  must  draw  in ; 
there  are  so  many  lines.  I  long  ago  gave  up  the  idea  of  teaching  the  whole  subject 
of  agriculture  to  any  one  student.  When  we  approach  the  technical  work  I  hold 
that  it  is  not  necessary,  in  order  to  ^ve  discipline,  that  we  put  student  A  through 
all  the  labor  system,  through  all  the  instruction  in  dairying,  stock  feeding,  soils,  and 
cropping.  To  build  upon  President  Clute's  illustration,  it  he  takes  apart  and  thor- 
oughly studies  a  mowing  machine  is  it  necessary  for  him  to  take  apart  and  study  a 
reaper  f  No.  A  portion  of  it  well  driven  in  and  nailed  down  is  worth  the  whole 
thing  smattered  over. 

Mr.  Hats.  I  believe  this  morning  is  an  opportune  time  to  emphasize  a  matter  that 
has  l^en  brought  to  my  mind.  I  have  never  seen  a  lot  of  students — ^take  the  boy 
who  has  sort  of  got  tired  with  study,  the  country  boy  who  has  failed  to  get  a  graap 
on  things  in  the  country  school — I  have  never  seen  a  class  of  students  who  ti&e  as 
much  interest  as  the  boys  who  go  into  this  kind  of  school  where  there  is  united  some 
general  text-book  work  with  considerable  manual  training  in  our  carpenter  shops. 
These  students  not  only  get  waked  up,  but  during  the  few  winters  they  stay  with 
na  they  get  a  development  that  is  remarkable.  And  these  classes,  when  they  gradu- 
ate Arom  this  school  of  agriculture,  with  what  training  they  have  had,  know  some- 
thing about  raising  corn,  making  roads,  and  raising  chickens,  even  though  they  may 
not  be  able  to  elecmfv  audiences  with  brilliant  graduating  speeches.  It  is  the  way 
this  education  takes  hold  of  and  develops  the  student  which  seems  to  confirm  the 
wisdom  of  adopting  this  method  of  training.  I  should  like  to  hear  from  Professor 
Smith  upon  this  topic. 

Mr.  Smith.  I  am  a  crank ;  I  am  radical.  In  the  first  place,  I  believe  that  the  only 
time  to  hold  an  agricultural  course  of  instruction  is  in  the  summer.  You  may  be 
ingenious  enough,  too,  in  substituting^  for  actual  farm  work  in  some  meager  way  the 
methods  of  house  culture.  We  find  in  Michigan  another  thing;  we  believe  in  the 
old-fashioned  idea,  now  so  unpopular,  that  the  best  way  to  get  a  boy  to  working  is  to 
let  him  work.  We  strive  as  far  as  we  can,  Mr.  Chairman,  to  make  this  work  educa- 
tional.  We  are  second  to  none  in  this  matter;  where  others  give  this  instruction  in 
words,  we  f^ve  it  in  deeds.  We  do  not  consider,  however,  that  the  work  in  farm 
mechanics  is  in  itself  an  end  any  more  than,  as  I  said  yesterday,  the  ability  to  use 
the  forceps  makes  the  botanist,  or  the  ability  to  use  the  test  tubes  makes  the  chemist. 
The  boy  that  will  reap  must  plow ;  a  boy  that  would  harvest  a  crop  must  sow  it.  We 
teach  soil  physics — all  of  physics — and  this  relieves  us  of  the  necessity  of  teaching 
the  purely  elementary  part.  Let  it  be  understood  that  the  Michigan  AgricultnriS 
College  was  one  of  the  first  to  adopt  the  student-labor  idea.  Understand  that  we, 
as  a  faculty  and  as  a  board,  thoroughly  believe  that  the  student-labor  system  aa 
there  practiced  is  the  essential  backbone  of  our  agricultural  college  work. 

Mr.  Kanb.  I  am  but  a  recent  graduate  in  agriculture,  and  it  seems  to  me  there  is 
an  opportunity  for  perfecting  the  departments  of  agricultural  work  in  our  various 
colleges.  You  will  find  that  in  many  of  the  institutions  we  have  agricultural 
courses  that  really  run  for  three  years,  and  in  others  four.  Now,  in  Professor  Hays's 
institution  at  Minneapolis,  they  have  the  full  course  of  four  years.  After  finishing 
the  oburse  there,  many  of  his  students  go  into  the  university ;  they  go  into  an  insti- 
tution in  which  they  are  thrown  in  with  men  that  have  considerable  brain  capacity, 
and  it  is  here  that  the  agricultural  college  young  men  especially  wish  to  come  in  con- 
tact with  men.  It  Is  a  sort  of  drawback  to  these  departments  to  endeavor  to  carry 
such  men  in  universities.  I  believe  in  institutions  liKe  the  Minneapolis  institution, 
which  I  visited  in  coming  here,  and  I  think  that  this  is  the  practical  solution  of  the 
problem.  Now,  men  taking  the  three  years'  course  necessarily  have  not  got  as  much 
practical  education  as  those  who  have  taken  four.  The  basis  of  agricultural  educa- 
tion is  the  scientific  work,  and  we  must  use  that  as  a  basis,  and  that  is  the  reason  at 
the  present  time  that  we  have  no  system  of  books — we  have  no  real  arrangement  by 
which  students  in  agriculture  are  taught  at  the  present  time  according  to  any  standard. 
Evenrone  has  his  own  ideas  of  teaching.  Now,  if  we  could  make  some  arrangement 
by  which  we  could  have  a  standard  of  teaching  agriculture,  the  present  state  of  things 
would  be  reyersed.    We  have,  for  instance,  in  the  variout  courses  of  mathematics 
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and  sciences  which  we  teach,  *  basis  fbr  an  agrfcnttnTti  edacation;  but  they  are  not 
np  to  the  standard  that  the  purely  scientific  course  is,  and  it  seems  to  rae  that  the 
ffradaate  in  an^ricultnre  shoold  have  folly  as  macli  work  as  the  bachelor  of  science. 
Under  the  present  arrangement  men  have  passed  the  work  and  come  out  as  college 
men  with  a  degree  that  is  not  a  degree  on  a  two  or  three  years'  course. 

The  Chairman.  The  Chair  calls  up  for  oonsidemtion  the  next  item  npon  the  pro- 
gramme, "  Some  Elements  of  Permanency  in  £xi>eriment  Station  Work,"  introducing, 
to  present  that  subject,  Director  A.  C.  True,  of  the  Office  of  Experiment  Stations. 

Mr.  True.  Mr.  President  and  gentlemen  of  the  AsHociation,  before  proceeding  to 
a  statement  of  some  thoughts  suggested  by  the  topic  formally  given  me,  I  wiab,  in 
an  informal  manner,  to  say  something  about  the  work  of  the  Office  of  Experiment 
Stations  during  the  last  fiscal  year.  I  deem  it  my  duty,  in  coming  annually  to 
meetings  of  this  Association,  to  present  a  summary  of  what  the  office  has  done  in 
the  interests  of  the  great  system  of  experiment  stations  in  this  country.  As  yon 
well  know,  onr  work,  to  a  very  large  extent,  consists  in  collating  and  summarizing 
the  publications  of  the  experiment  stations  in  this  and  otber  countries.  During 
the  year  just  past  the  office  has  issued  twenty-four  regular  publications,  not  counting 
circulars  and  miscellaneous  papers.  The  Experiment  Station  Record  has  been  con- 
tinued through  another  volume.  Its  form  has  been  somewhat  changed.  It  has 
reached,  I  might  say,  another  stajie  in  its  development,  in  which  all  the  matter  pre- 
sented is  arranged  in  one  series  of  topics,  so  that  the  work  of  foreign  institutipna  is 
included  wiUi  those  of  our  own  under  one  general  series.  The  scone  of  this  work 
has  also  been  considerably  enlarge<l,  and  we  have  therefore  publishea  in  the  Experi- 
ment Station  Beoord  considerab^  more  matter  in  the  same  space  than  we  did  a  year 
ago.  In  this  work  we  have  also  had  this  year,  more  definitely  than  ever  before,  the 
cooperation  of  the  scientific  divisions  of  the  Department  of  Agriculture  and  or  the 
abstract  committee  of  the  Association  of  Official  Chemists.  Some  idea  of  the  work 
Evolved  in  the  preparation  of  the  Experiment  Station  Record  may  be  given,  per- 
haps, in  a  few  statistical  statements.  Takins  into  aooonnt  only  the  abstracts  of 
articles  in  that  publication,  you  will  find  that  we  have  abstracted  somewhat  over 
1,600  articles,  which  in  their  original  form,  in  the  different  languages,  contain  lust 
about  29,000  printed  pages.  These  have  been  condensed  into  about  800  pages  of  the 
Record.  In  addition,  we  have  given  2,100  titles  of  articles  without  abstracts.  The 
number  of  publications  of  American  stations  abstracted  is  295  bulletins  and  42 
annual  reports.  We  have  also  included  70  publications  of  the  Department.  The 
editorials,  special  articles,  and  notes  have  made  200  additional  pages  and  the  index, 
166  pages,  making  in  all  about  1»200  images  in  the  volume.  The  editions  of  the 
Record  have  been  8,000  copies.  There  is  a  constantly  increasing  demand  for  this 
publication,  but  at  the  same  time  the  publication  is  growing  inoreasins[ly  teehnical, 
and  it  is  probable  that  after  the  current  volume  is  issued  we  shall  restrict  the  circu- 
lation. A  greater  effort  will,  however,  be  made  to  supply  the  demand  for  informa- 
tion about  the  work  of  the  stations  in  this  country  and  abroad  through  our  publica- 
tions of  a  more  popular  character.  In  addition  to  the  Experiment  Station  Record, 
the  office  has  issued  five  bulletins,  comprised  of  824  pages,  besides  the  Annnal  Report 
of  the  Director  and  an  article  for  the  Year  Book  Department  for  1894.  We  have 
also  done  considerable  work  on  three  bulletins  which  we  hope  to  issue  next  year. 
The  work  on  the  Index  of  Experiment  Station  Literature  has  steadily  progressed. 
During  the  year  about  3,000  cards  have  been  printed  at  the  Government  Printing 
Office  and  distributed  to  the  stations.  In  the  Farmers'  Bulletin  series,  the  office  has 
issued  this  year  seven  bulletins,  comprising  about  200  pages.  Of  these  sev^i.  three 
have  been  prepared  by  men  engaged  in  work  in  the  experiment  stations  or  toe  col- 
leges. Of  the  thirteen  Farmers'  Bulletins  thus  far  completed  in  the  office,  six  have 
bMU  by  men  outside  the  office,  directly  connected,  with  possibly  one  exception,  with 
the  experiment  stations  of  the  country.  The  Farmers'  Bulletin  work  of  the  Depart- 
ment has,  as  you  know,  greatly  enlarged.  Until  the  present  year  very  limited  funds 
were  at  the  disposal  of  the  Department  for  this  purpose.  Now  that  we  have  larger 
means,  it  is  the  intention  to  greatly  develop  this  line  of  work.  As  one  feature  of  the 
office  work,  it  may  be  interesting  to  know  that  our  correspondence,  as  compared  with 
two  years  ago,  has  more  than  doubled.  We  received  during  the  last  fiscal  year  about 
18,000  letters  and  sent  out  some  20,000.  It  is  probable  that  during  the  year  not  far  fh>m 
a  million  copies  of  publications  issued  by  the  office,  and  representing  very  largely 
the  work  of  the  experiment  stations,  have  been  distributed  throughout  this  and  other 
countries.  The  library  in  charge  of  the  office  has  been  increasea  during  the  year  by 
the  addition  of  720  books  and  pamphlets,  besides  a  large  number  of  periodicals.  The 
exchanges  from  foreign  stations  have  largely  increased  in  number.  Congress,  as  yon 
know,  laid  a  new  duty  upon  the  Secreta^  of  Agriculture  with  reference  to  the 
expenditure  of  experiment  station  money ;  and  the  work  on  this  line  has  been  intrusted 
to  the  Office  of  Experiment  Stations.  The  financial  schedules  were  issued  as  soon  as 
practicable  after  Congress  passed  the  bill  last  autumn.    It  should  be  oleariy  under- 


stood  that  the  enlarged  powers  of  the  Secretary  of  Agricnltnre  in  this  direction  have 
been  confined  to  the  fiscal  year  jnst  past,  and  that  any  examination  of  accounts  which 
he  mi|^t  make  under  the  law  would  pertain  to  that  year  exclusively.  ThiSy  perhaps, 
wiU  BQffgest  one  reason  why  the  work  of  visiting  the  stations  was  not  entered  upon 
earlier  m  the  year.  It  was  thought  best  to  wait  until  the  stations  had  matured  their 
plans  for  the  expenditure  of  the  appropriation  for  this  year. 

It  has  seemed  desirable,  not  only  that  we  should  have  the  publications  of  the  sta- 
tions to  show  what  has  been  done  and  the  financial  schedules  made  out  in  the  form 
prescribed  by  the  Department,  but  also  that  we  should  learn  more  definitely  regard- 
ing the  work  and  expenditures  by  a  personal  visitation.  The  office  has  entered  upon 
this  work,  and  a  considerable  nnmher  of  the  stations  have  already  been  visited. 
These  visits,  I  might  add,  are  intended  to  be  more  than  mere  inspections  regarding 
expenditures;  they  are  rather  in  a  larger  sense  to  be  conferences  with  station  officers 
to  learn  the  conditions  and  needs  of  their  work,  to  get  their  views  on  many  of  the 
oomplex  problems  involved  in  the  management  of  the  station  work,  to  ascertain 
how  ti^e  funds  intrusted  to  them  have  been  expended,  and  also  how  the  work  of  the 
stations  may  be  made  more  effective  and  usefiil.  It  is  believed  that  only  by  taking 
into  account  the  local  environments  of  the  stations  and  the  circumstances  nnder 
which  their  work  has  developed  that  a  just  estimate  can  be  formed  of  what  they 
have  accomplished,  as  well  as  of  the  proper  limits  of  their  work. 

Another  line  of  work  which  has  been  imposed  upon  the  office  during  the  year, 
nnder  a  special  appropriation,  has  related  to  the  investigation  of  the  nutritive  value 
and  pecuniary  economy  of  foods.  This  work  has  been  under  the  immediate  direction 
of  Prof.  W.  O.  Atwater,  and  studies  have  been  carried  on  at  Middletown,  Conn., 
New  York  Ci^,  New  Brunswick,  N.  J.,  Ghicaffo,  the  University  of  Tennessee,  in  Ala- 
bama in  connection  with  the  Tuskeeee  Institute  and  the  Alabama  Experiment  Sta- 
tion, at  Charleston,  S.  C,  Purdue  University,  the  University  of  Missouri,  and  at 
Pittsburg,  Pa.  These  studies  have  involved  the  consideration  of  food  supply,  the 
determination  of  the  constituent  elements  of  food  by  analysis,  and  inquiries  regard- 
ing methods  of  work,  the  improvement  of  apparatus,  and  special  studies.  There 
has  also  been  compilation  of  the  results  of  European  studies.  Two  bulletins  on  foods 
have  been  issued  during  the  past  year,  and  others  are  in  preparation. 

The  office,  I  may  say,  in  general,  has  endeavored  as  far  as  it  was  able  to  do  what 
seemed  to  be  usefhlto  promote  the  general  interests  of  the  experiment  station  enter- 
prise. It  is  our  desire  to  understand,  as  fully  as  we  may,  the  needs  of  the  stations, 
what  we  can  do  to  help  them,  and  how  we  can  improve  our  lines  of  work.  We  shall 
f^ways  welcome  suggestions  from  station  and  college  workers  regarding  the  work 
of  the  office,  and  shall  endeavor  to  do  what  we  can  to  promote  their  interests  in  ike 
Department. 

PSRMANBKT  ELEMENTS  IN  EXPERIMENT  STATION  WORK. 

Americans  have  hardly  yet  grasped  the  idea  of  permanency  in  institutions.  For  a 
time,  the  rapidly  rising  tide  of  population  was  held  back  by  the  Alleghanies,  and  it 
seemed  as  if  society  would  assume  definite  shape  in  the  New  World  as  it  had  in  the 
Old.  Fortunate  epoch— for  it  gave  us  independence  from  European  control  and  a 
Constitution  of  marvelous  strength  and  flexibility.  But  when  once  the  barrier  of 
the  Eastern  mountains  was  passed  the  surging  crest  of  the  tidal  wave  of  emigration 
swept  onward  and  outward  with  ever-accelerating  rapidity,  until  the  farthermost 
limits  of  the  great  West  were  reached,  when  the  eddying  currents  ran  hither  and 
thither  into  the  fertile  valleys,  and  even  up  on  the  arid  highlands.  It  has  been  a 
period  of  perpetual  change  and  motion,  and  is  not  yet  closed.  Every  now  and  then 
a  President's  proclamation  removes  the  artificial  dam  built  across  some  Indian  reser- 
vation and  the  "boomers'"  flood  covers  the  land  in  an  hour.  Under  such  conditions, 
how  is  it  possible  for  individuals  or  communities  to  settle  down  to  a  calm  and  steady 
life  or  to  realize  that  what  they  build  to-day  will  not  be  torn  down  to-morrow  f  To 
"  hustle"  seems  to  be  the  highest  virtue,  and  it  is  well-nigh  impossible  to  make  men 
see  that  ''haste  makes  waste."  ''Act  in  the  living  present"  is  the  only  motto  that 
seems  worth  regarding.  To  plan  for  the  great  fhture  requires  room  and  opportunity 
for  quiet  thou^t  and  patient  endeavor,  but  where  can  one  find  either  when  cities 
and  States  are  being  built  in  a  dayf  There  has  been  no  past.  And  what,  after  all, 
is  the  future f  Magnificent  achievements,  marvelous  development!  Tes;  but  let  us 
try  to  get  our  breath  in  this  rarefied  atmosphere  and  oonsider  whether  the  life  of 
society  has  any  other  elements  than  enterprise  and  energy.  Whether,  in  fact,  the 
body  politic  should  not  have  a  solid  skeleton,  as  well  as  swifb-coursing  blood  and 
highly  sensitive  nerves.  While  naturally  the  most  extreme  examples  of  the  unrest 
and  snifting  of  American  affairs  are  found  on  our  most  recent  frontiers,  yet  the  same 
spirit  is  manifested  to  a  large  degree  even  in  our  oldest  communities.  How  few  of 
our  business  houses  last  bevond  a  single  generation.  Most  of  the  churches,  even  in 
our  great  cities,  are  located  and  constructed  without  reference  to  the  requirements  of 
the  coming  centuries.    Our  schools  and  colleges  too  often  are  living  from  "hand  to 


44 

month,''  with  no  appArent  reslizfttioD  of  the  meararee  neoeasary  to  the  g^wth  and 
deyelopmeDt  of  institatione  which  are  to  mold  the  thonght  andactiyity  of  the  a^ea, 
apparently  forgetful  of  the  fact  that  it  is  as  maoh  the  atmosphere  of  Oxford  and 
Rnghy,  or  even  of  onr  own  Harvard  tmd  Yale,  redolent  with  the  wisdom  of  a  lonf; 
past,  which  gives  form  and  vigor  and  the  indefinable  grace  of  a  true  culture  to  tlie 
yonUiful  mind  and  heart  as  any  prescribed  course  of  training  or  even  the  influence 
of  the  living  teacher.  The  American  loves  politics,  and  may  even  be  said  to  have  m 
special  genius  for  government,  but  one  might  imagine  from  current  newspaper  XaXk 
tnat  many  among  us  believe  that  our  nation's  fate  is  trembling  in  the  balance  all 
the  time  and  that  total  destruction  may  come  with  any  passingstrike  or  Supreme 
Court  decision  or  Presidential  election.  We  sometimes  shout,  ''The  Union  forever!" 
but  we  go  on  building  post-offices  and  custom-houses  with  such  hideous  architecture 
and  flimsy  construction  that  the  stranger  landing  on  our  shores  is  led  to  inquire  how 
soon  the  Federal  Government  expects  to  give  way  to  the  autonomy  of  the  States. 
Even  in  Washington  we  have  a  great  Pension  building  which  is  usually  mistaken 
for  a  railroad  depot,  and  a  Department  of  Agriculture  largely  housed  in  wooden 
buildings  made  out  of  second-hand  lumber.  It  is  becoming  fashionable  to  pooeees 
what  are  nowadays  called  ''  altruistic  tendencies/'  but  I  fear  that  much  of  our  cur- 
rent iJtruism  is  confined  to  eflbrts  to  make  the  world  in  which  we  now  move  more 
comfortable,  to  save  ourselves  the  pain  of  beholding  misery  and  distress  ever  present 
before  onr  own^es.  Altruism  which  takes  postenty  into  account  has  little  place 
in  our  midst.  We  are  perfectly  willing  that  as  many  of  us  as  possible  shall  enrich 
ourselves  by  cutting  down  the' forests.  It  is  none  of  our  concern  whether  the  men 
of  the  next  century  have  material  for  houses  or  sufficient  rainfall  for  agriculture. 
And  yet  there  are  some  promises  of  a  better  day.  I  have  lately  been  deeply  im- 
pressed with  the  fact  that  the  young  and  often  thoughtless  West  has  conceived  one 
of  those  great  ideas  which  permanently  affect  nations  and  bless  all  ages.  In  the 
development  of  great  systems  of  irrigation  the  arid  region  has  undertaken  a  task 
which  argues  w^l  for  the  permanency,  not  only  of  her  agriculture,  but  of  her  mani- 
fold institntions.  These  great  reservoirs  and  waterways  imply  strength  and  endur- 
ance for  the  States  which  build  them. 

It  may  seem  that  I  have  indulged  in  a  lofty  preamble  to  the  discussion  of  a  humble 
theme.  But  I  am  convinced  th;it  the  experiment  station  enterprise  in  this  country 
has  in  it  the  potency  of  a  vast  influenee  on  the  greatest  of  our  industries;  that  it  ia 
to  be  an  important  permanent  feature  of  our  system  of- institntions  for  education 
and  research,  and  that  its  lines  of  operation  run  so  close  to  the  life  and  thought  of 
millionsof  our  fellow- citizens  that  its  development  will  ever  depend  on  the  national 
appreciation  of  the  proper  equipment,  operations,  and  atmosphere  of  those  institu- 
tions which  are  established  to  promote  the  advance  of  civilization  and  to  confer 
benefits  accumulating  in  number  and  importance  with  the  lapse  of  time.  The  experi- 
ment stations  of  to-day  represent  the  best  thought  of  our  generation  regarding  agricul- 
ture, and  their  defects  are  largely  the  reflection  of  the  current  mistakes  and  ignoranoe 
of  our  times  regarding  the  functions  of  institutions  working  in  the  interests  of  those 
depuiiments  of  human  life  which  have  had  a  long  past  and  are  to  have  a  long  future. 

When  once  we  have  conscionsly  adopted  the  idea  that  the  experiment  station  is  to 
be  a  permanent  institution  having  distinctive  functions,  our  first  effort,  perhaps,  wUl 
be  to  give  it  a  form  of  organization  which  will  make  it  stand  out  sharply  as  a  distinct 
entity  and  at  the  same  time  permit  it  to  develop  gradually  and  steadily  as  its  work 
grows  in  strength  and  importance.  The  station  is  very  properly  a  department  of  the 
college  or  university,  but  for  that  reason  it  should  not  be  split  into  as  many  separate 
pieces  as  it  has  different  lines  of  work,  so  that  we  shall  have  an  agricultural  section 
of  an  experiment  station,  and  a  horticultural  section,  and  a  chemical  section,  but  no 
solid  experiment  station.  While  it  may  be  advisable  under  certain  conditions  tiiat 
the  professors  of  agriculture,  horticulture,  etc.,  shall  be  at  the  same  time  membeis 
of  the  station  staff,  they  should  not  be  allowed  to  reg.ird  their  station  work  as  simply 
an  addendum  to  the  other  work  of  their  college  departments— to  be  shifted  about  aa 
circumstances  suggest.  The  station  should  l^  a  department  of  the  college  as  clearly 
defined  as  the  medical  school  or  the  law  school ;  it  should  have  its  definite  programme 
of  work,  and  its  different  lines  of  effort  should  be  coordinated  and  systematized  so 
that  the  public  will  feel  that  there  is  really  a  permanent  agricultural  experiment 
station — an  organized  effort  of  science  to  help  the  farmer.  All  this  may  be  effected 
in  such  a  way  as  not  to  interfere  with  the  proper  liberty  of  the  individual  investiga- 
tor— indeed,  his  efforts  may  be  stimulated  to  greater  achievement  with  the  aid  of 
that  esprit  de  corps  which  connection  with  an  unportaut  and  well-defined  organiza- 
tion greatly  promotes.  Unity  of  purpose,  aim,  and  organization  will  do  much  to 
secure  the  permanence  of  the  experiment  station. 

Under  our  system,  the  control  of  experiment  stations,  as  of  colleges,  is  committed  to 
boards  of  management  variously  constituted,  but  perhaps  most  often  appointed  by  the 

Svemor  of  the  State.    The  functions  of  these  boards  are,  as  a  rule,  loosely  defined  in 
e  statutes  creating  them.  In  a  general  way,  however,  it  may  be  said  that  their  proper 
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duties  consist  in  determining  the  general  policy  of  the  station,  appointing  its  chief 
offioers,  snperyising  its  expenditures,  and  standing  between  the  people  and  ute  station 
workers  to  prevent  popular  clamor  and  caprice  from  interfering  with  station  work  and 
to  secure  aaeqnate  resnlts  from  the  disbursement  of  public  fun  as.  These  boards,  prop- 
erly constituted,  are  composed  of  eminent  citizens  who  have  manifested  deep  interest 
in  a^cultural  education  and  research  and  who  understand  the  needs  and  duties  of 
the  institutions  they  are  called  to  supervise.  In  this  country  good  men  for  such 
boards  are  usually  very  busy  men.  They  have  neither  the  time  nor  the  training 
which  fits  them  to  make  detailed  plans  of  station  work  or  to  closely  supervise  the 
progress  of  the  investigations.  When  they  have  carefully  selected  the  proper  agents 
to  conduct  experimental  inquiries  in  agriculture,  with  the  aid  of  such  expert  advice 
as  they  can  secure,  they  must  be  content  to  wait  until  results  may  reasonably  be 
expected  before  they  attempt  to  sit  in  Judgment  on  what  has  been  done.  It  will  be 
perceived  that  our  ideal  member  of  a  board  of  control  of  an  experiment  station 
must  be  a  wise  and  patient  man,  and  that  his  functions  are  of  such  a  delicate  nature 
that  experience  in  tne  management  of  such  matters  ou^ht  to  make  him  increasingly 
valuable  to  the  station  and  to  the  community.  It  is  quite  essential,  therefore,  to  the 
permanence  and  efficiency  of  the  experiment  stations  that  their  boards  of  control 
shall  be  stable  bodies.  The  tenure  or  office  should  be  such  that  violent  and  abrupt 
changes  of  station  policy  and  work  will  be  out  of  the  question.  Wherever  political, 
personal,  or  other  unworthy  motives  play  any  considerable  part  in  the  selection  of 
members  of  boards  which  are  to  govern  experiment  stations,  there  is  little  hope  that 
sufficient  permanence  in  station  work  will  be  maintained  to  produce  the  best  results. 
Our  people  have  yet  to  learn  that  &ilure  to  secure  good  results  from  investigations 
in  agriculture  rests  primarily  with  the  governing  boards.  They  are  to  be  held 
responsible  for  the  efficient  management  of  these  institutions.  In  their  hands  lies 
the  destiny  of  the  stations  to  a  grater  extent  than  we  have  perhaps  imagined.  It  is 
of  the  highest  importance,  therefore,  that  a  righteous  tradition  regarding  the  mem- 
bership andpermanence  of  these  boards,  shall  be  established  in  our  diflerent  com- 
munities. That  it  shall  come  to  be  a  matter  of  course  that  honest,  intelligent,  and 
experienced  men  shall  be  kept  on  these  boards  and  that  the  lines  of  station  policy 
once  fixed  in  right  directions  shall  not  be  turned  aside  for  trivial  or  improper  reasons. 

The  idea  of  permanence  should  be  prominent  in  the  minds  of  the  governing  boards 
when  they  select  the  officers  of  the  station.  Of  course,  there  will  inevitably  be 
more  or  less  shifting  about  in  the  subordinate  positions,  out  the  responsible  officers 
of  the  stations  must  have  long  tenures  if  the  station  work  is  to  be  what  it  ought  to 
be.  All  the  formalities  of  introduction  to  office  and  of  continuance  therein  should 
be  such  as  to  facilitate  the  choice  of  able  men  and  to  make  their  positions  secure 
and  comfortable.  It  needs  only  a  superficial  survey  of  our  institutions  for  educa- 
tion and  research  to  discover  that  in  what  everybody  would  consider  the  best  ones 
there  is  extraordinary  permanence  of  official  tenure.  Who  ex^ieots  that  a  president 
or  professor  of  Johns  Hopkins  or  Harvard  Universit:^  is  to  continue  in  office  only  for 
a  year  or  two,  or  be  subject  to  the  cruelty  of  taking  his  chances  of  reelection  annually 
or  biennially  f 

Considerable  pains  are  taken  to  get  good  men  for  these  places,  and  then  they  are 
aUowed  to  settle  down  to  work  in  secunty  and  make  the  most  of  their  opportunities. ' 
Of  course  many  men  of  mediocre  ability  get  into  the  faculties  of  even  our  greatest 
institutions,  but  on  the  whole  that  plan  which  secures  the  greatest  permanency  in 
the  personnel  of  educational  and  scientific  institutions  gives  the  best  attainable 
remilts.  No  doubt  the  American  spirit  of  change  often  leMS  the  individual  workers 
to  voluntarily  go  from  place  to  place,  on  insufficient  pretexts,  to  their  ultimate  disad- 
vantage, as  wen  as  to  the  injni^  of  the  institutions  they  serve.  A  truly  great  or  use- 
Ifil  man  is  after  all  not  altogether  dependent  on  his  surroundings.  It  may  even  be 
better  for  him  to  remain  in  a  smaller  insti  tn  tion.  When  the  importance  ofpermanent 
work  at  experiment  stations  is  more  firmly  fixed  in  the  minds  of  both  governing  boards 
and  station  workers,  we  shall  expect  to  have  far  fewer  changes  than  at  present,  to 
the  mutual  benefit  of  the  station  and  the  investigator. 

Another  permanent  element  of  the  experiment  station  is  its  records.  Hitherto  this 
has  been  much  neglected.  It  rarely  occurs  that  institutions  become  alive  to  the  desir- 
ability of  a  complete  record  of  their  transactions  until  the  time  for  makins  such  a 
recora  is  past.  I  have  known  several  educational  institutions  which  finally  awoke 
in  g^reat  surprise  to  find  that  they  had  nothing  like  a  complete  record  of  the  students 
who  had  attended  them,  or  even  of  their  graduates— that  anything  like  an  adequate 
history  of  the  institution  was  out  of  the  question.  The  accumulation  of  data  which 
may  be  of  service  in  the  interpretation  of  nature's  laws  is  one  of  the  important  func- 
tions of  an  experiment  station.  Many  facts  and  phenomena  will  be  observed  of  no 
apparent  value  now  which  may  have  great  significance  after  the  workers  of  to-day 
have  passed  away.  If  we  really  believe  we  are  not  working  simply  for  our  own  day 
but  for  iJl  time,  we  shall  carefully  record  what  we  do  and  see,  and  arrange  as  far  as 
in  US  lies  to  have  those  records  transmitted  intact  to  those  who  come  after  us.    Time 
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and  thought  shonld  be  giyen  to  the  form  of  station  records,  that  they  may  be  orderly, 
compact,  and  intelligible,  and  snfficient  clerical  assistance  should  be  provided  to 
make  them  reasonably  complete.  Of  oonise,  such  records  are  the  property  of  the 
institution  and  not  of  the  individnal,  and  the  authorities  should  see  to  it  that  they 
are  not  removed  from  the  custody  of  the  sti^on.  There  may  easily  be  extravagance 
in  the  preparation  of  unnecessarilv  elaborate  records,  but  on  the  other  hand  what 
seems  to  be  a  saving  of  a  few  hundred  dollars  for  a  clerk  may  result  in  an  ultimate 
loss  which  can  not  be  calculated  in  figures.  Besides  the  records  of  individnal  ex]Mr- 
iments,  there  should  be  certain  general  records,  such  as  those  regarding  the  station 
farm,  a  history  of  the  diflferent  fields  and  plats,  the  soil^the  climate.  8ome  stations 
in  the  West  are  beginning  with  almost  virgin  soils.  What  a  mnd  opportnnitjr  to 
record  the  changes  In  the  physical  and  chemical  properties  or  soils  due  to  yanoaa 
known  infiuences.  Soil  science  demands  the  accurate  recording  of  fsots  for  many 
years.  In  this  way  alone  is  there  any  hope  of  discovering  principles  or  building  up 
a  true  science  of  the  soil.  What  is  true  nere  is  equally  true  in  other  lines.  I  wish 
simply  to  emphasize  the  necessity  of  more  attention  to  the  planning  and  keeping  of 
station  recoras.  I  know  some  of  the  difficulties,  but  I  believe  they  may  be  overcome. 
I  know  something  of  the  good  work  in  this  line  which  is  being  done.  I  am  now  pre- 
senting the  other  side. 

I  suppose  that  we  will  all  agree  that  the  station  records  should  be  more  than  a 
series  of  notebooks.  Specimens,  photographs,  and  drawings  should  illustrate  and 
complete  the  written  records.  These  should  be  gathered  and  arranged  on  some  con- 
sistent plan,  so  as  to  be  far  more  than  a  heterogeneous  mass  of  material.  Proper  pro- 
vision should  be  made  for  the  housing  of  these  records.  If  they  can  not  be  sept  in 
fireproof  buildings,  then  at  least  safes  should  be  provided  in  which  to  store  them. 
They  should  be  made  and  kept  under  such  conditions  as  will  secure  them  from  alter- 
ation or  destruction. 

The  printing  of  these  detailed  records  should  not  be  thought  of.  Indeed,  much 
that  is  now  put  in  station  bulletins  and  reports  might  more  wisely  be  left  in  the 
manuscript  books  in  the  station  safe  until  enough  data  have  accumulated  to  make 
some  sort  of  a  satisfactory  conclusion  possible.  Instead  of  more  leave  to  print,  the 
stations  need,  perhajM,  more  compulsion  to  record  and  to  wait. 

As  regards  the  printed  matter  issued  by  the  stations,  I  am  inclined  to  think  tliat 
if  the  idea  of  permanency  had  been  more  prominent  in  the  minds  of  the  authors 
there  would  have  been  more  care  in  the  composition,  editing,  and  typography,  and 
even  in  the  subject-matter.  That  concise  Latin  motto,  Soripia  manent — what  is  writ 
sticks— should  be  pinned  up  in  a  conspicuous  place  in  the  desk  of  every  station 
writer. 

Each  station  should  have  a  few  investigations  which  it  proposes  to  carry  on  for  a 
loD£  term  of  years.  In  regard  to  these,  what  care  should  be  taiken  in  planning,  what 
faiUifulness  in  executing,  what  accurac;^  in  recording.  What  a  test  of  the  real  man- 
hood and  ffreatness  of  the  investigator  is  presented  here.  He  does  not  expect  to  see 
the  end  or  his  labors.  What  he  sows  another  shall  reap.  Yet  into  this  work  he  puts 
more  of  wisdom,  earnestness,  and  painstaking  than  into  all  his  other  labors.  It  is  a 
•great  and  permanent  work,  therefore  it  must  be  done  well.  It  is  a  cathedral  of 
truth — deserving  a  great  architect,  wise  master  builders,  cunnins  workmen.  Each 
arch  and  pillar,  every  beam  and  architecture,  every  curve  and  decoration  must  be 
the  best  that  can  be  made.  However  out  of  sight,  each  part  must  have  its  true  finish. 
The  reward  of  the  workers  is  not  in  having  their  names  blasoued  on  the  portal,  but 
in  the  thought  that  their  work  shall  rejoice  and  bless  the  coming  generations. 

I  have  no  fear  that  we  shall  fail  to  embody  the  permanent  elements  in  experiment- 
station  work  in  suitable  form  and  dress  when  once  we  have  become  possessed  of  the 
idea  that  these  are  permanent  institutions.  The  needs  of  the  present  hour  have  nec- 
essarily occupied  most  of  the  attention  of  our  station  workers.  These  needs  are 
pressing  still  and  must  be  met,  but  in  some  way  we  must  find  space  and  opportu- 
nity for  permanent  work.  When  the  station  enterprise  seemed  of  doubtful  useful- 
ness and  likely  to  continue  only  a  brief  time,  there  was  perhaps  some  excuse  for 
transient  effort  and  irregular,  fragmentary  records.  Now,  when  the  usefulness  of 
offricultural  investigations  is  absolutely  determined,  when  no  voices  are  raised  to 
abolish  but  all  true  friends  of  ajBpricnlture  seek  to  uphold  and  strengthen  the  sta- 
tions, it  is  hardly  less  than  criminal  to  let  the  years  slip  by  without  making  those 
arrangements  and  writing  those  records  which  will  secure  the  most  lastiuff  benefits 
to  the  cause  of  agricultural  advancement.  Not  in  the  sand  of  the  desert  but  on  some 
rock-hewn  pyramid  let  us  write  what  may  now  be  only  the  hieroglyphics  of  truth. 
One  day  the  interpreter  will  come,  and  we  shall  be  found  to  have  inscribed  there  a 
prophetic  revelation  full  of  comfort  and  blessing  to  our  fellow-men. 

On  motion  of  Mr.  Wheeler,  of  Rhode  Island,  Dr.  Trne's  paper  was  referred  to  the 
committee  to  which  the  president's  address  was  referred. 
The  Chairman.  The  attention  of  the  convention  is  called  to  a  portion  of  the  eon- 
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Btitation  which  proYides  that  "the  annual  oonrention  of  the  Association  shall  com- 
prise general  sessions  and  meetings  of  the  sections,  and  provision  shall  be  made 
therefor  in  the  programme.  The  section  meetings  may  be  simnltaneous  or  otherwise, 
at  the  discretion  of  the  execntiye  committee,  bat  at  least  two  sections  of  the  Asso- 
ciation, to  be  designated  each  year  by  the  execntiye  committee,  shall  present  in  gen- 
eral session  of  each  convention  a  portion  of  the  snbjects  coming  before  them/'  Two 
snch  sobjects  are  now  to  be  presented  from  the  Section  on  College  Work.  First, 
"What  Studies  Shonld  be  Embraced  in  the  Fonr-year  Bachelor  of  Science  Course  f" 
This  qnestion  is  to  be  opened  by  President  Ellis. 

Mr.  Eujs.  I  deem  it  exceedingly  unfortunate  for  my  subject  and  those  who  are 
interested  in  the  discussion  that  the  subject  comes  up  at  the  noon  hour;  for  it 
strikes  me  that  after  we  have  remained  on  these  seats  three  hours  it  is  rather  an 
inopportune  time  to  enter  upon  a  long  discussion  of  this  topic.  I  have  neither  had 
time  nor  inclination  to  prepare  a  paper,  consequently  I  have  no  excuse  to  present 
for  not  having  prepared  a  production  on  this  question.  I  feel  that  the  topic  is  a  very 
important  one,  ana  I  shall  ask  your  indulgence  as  I  proceed  to  the  discussion  of  it 
in  such  manner  as  I  may  be  able.  I  am  not  responsible  for  the  fact  that  1  stand  in 
vour  presence  at  an  hour  when,  as  it  was  said  of  Burke  in  the  House  of  Conunons, 
''he  pursued  his  subject  while  his  auditors  were  all  dining,"  and  whether  my  audi- 
tors shall  be  dining  or  not  I  am  going  right  ahead  just  as  though- 1  were  the  first  on 
the  exercises  of  the  day.  I  am  to  discuss  what  are  the  requirements  for  a  four-year 
course  leading  to  the  degree  of  Bachelor  of  Science.  I  will  let  my  mind  run  back 
to  my  own  college  days.  Nearly  thirty  years  ago  this  year  I  received  that  degree 
firom  the  State  Universitv  of  OMo,  and  I  have  been  trying  to  think  what  were  some 
of  the  branches  over  which  I  passed  and  from  which  I  received  that  degree  thirty 
years  ago.  That  course  embraced  algebra,  geometry — descriptive  geometry — survey- 
ing, navigation,  trigonometry,  and  integral  calculus;  that  was  the  course  in  mathe- 
matics that  entitled  me  to  the  degree  of  Bachelor  of  Science.  In  the  course  of 
English,  I  had,  as  near  as  I  remember,  as  follows:  Watts  on  the  Mind,  and  I  wish 
to  say  that  if  all  of  us  had  a  little  more  of  "Watts  on  the  mind"  it  might  be  a  good 
thing;  then  we, had  Liddell's  History  of  Rome;  we  had  something  of  Hume's  His- 
tory of  England— it  began  at  the  fourth  volume,  in  the  reign  of  Queen  Elizabeth,  I 
think ;  Perry's  Evidences  of  Christianity,  Butler's  Analogy,  and  something  in  the 
wa^  of  the  history  of  civilization  as  found  in  the  little  condensed  text-book  of 
Gnizot.  We  had  something  of  physiology,  something  of  jihysics,  something  of 
chemistry,  something  of  geology  and  mineralogy,  and  something  of  biology  and  bot- 
any ;  and  all  we  received  in  the  way  of  science  we  received  from  one  man,  who  was 
designated  in  the  catalogue  as  "professor  of  natural  sciences." 

Now,  that  is  the  course  which  I  had  that  entitled  me,  thirty  years  ago,  to  the  degree 
of  Bachelor  of  Science.  But  I  wish  to  say  to-day,  without  liDar  of  intelligent  con- 
tradiction, that  there  was  far  more  of  culture  in  connection  with  that  course  than 
there  is  in  three-fourths  of  the  courses  to-day  that  we  have  in  our  agricultural 
colleges  and  technical  schools.  I  verily  believe  that  the  bands  of  progress  in  respect 
to  culture  have  turned  backward.  Of  course,  it  is  a  fact  that  our  instruction  in 
science  was  of  a  very  rudimentary  character;  yet  I  believe  to-day  that  that  course 
would  not  be  a  very  bad  course,  with  one  or  two  amendments,  to  lead  to  the  degree 
of  Bachelor  of  Science.  That  course  took  us  about  four  years.  We  had  access  to  a 
library  of  9,000  carefully  chosen  volumes;  we  had  access  to  the  regular  college 
classes — sat  side  by  side  with  them  and  pursued  those  studies  under  the  same  iustruct- 
ors.  The  advantages  extended  to  the  students  of  both  classes  were  the  same.  Now, 
coming  back  a  little  more  practically  to  the  subject,  I  might  remark  that  the  num- 
ber of  studies  to  be  included  in  the  four  years'  course  will  depend  very  largely  upon 
the  requirements  for  admission  to  that  course,  for,  as  you  can  readily  see,  if  the 
requirements  for  admission  are  of  a  very  rudimentary  character  the  subsequent 
courses  must  be  limited ;  while,  on  the  other  hand,  if  we  can  require  of  students 
who  seek  admission  to  that  four  years'  course  leading  to  the  degree  of  Bachelor  of 
Science  a  more  extended  preparation,  then  the  four  years'  course  can  be  made  more 
fruitful,  both  in  the  way  of  practical  work  and  in  the  way  of  cultural  work.  I  am 
pretty  much  in  the  position  of  the  wise  man  of  old;  of  this  we  may  be  sure:  "Of 
the  making  of  books  there  is  no  end,  and  much  study  is  a  weariness  to  the  flesh." 
I  think  I  saw,  some  two  or  three  years  ago,  in  type,  a  list  of  the  degrees  conferred  by 
the  various  American  colleges  of  high  ana  low  degree ;  and,  if  I  am  nut  mistaken,  that 
list  was  so  extensive  that  it  would  occupy  the  whole  time  allotted  to  me  this  morning 
in  merely  enumerating  the  degrees  conferred  in  American  colleges.  As  to  the  mean- 
ing of  the  degree  of  Bachelor  of  Science,  one  puts  one  interpretation  upon  it  and 
another  another  interpretation,  and  the  practice  of  the  different  institutions  by  which 
this  degree  is  reached  is  as  various  as  the  number  of  institutions  theiuselves. 

It  is  customary  in  some  of  our  agricultural  colleges,  the  institution  that  I  have  the 
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hoDor  to  repreeenty  for  instance,  to  confer  the  dejnree  of  Bachelor  of  Science  upon 
all  gradnates  of  the  institntion,  although  we  have  loar  clearly  differentiated  oonnet 
of  instraction.  Now,  is  not  the  cnltnre  of  each  of  these  four  courses  of  study  equal 
to  the  culture  of  each  of  the  others  f  And  yet  the  only  degree  conferred  hy  the 
institution  is  the  degree  of  Bachelor  of  Science.  Now  let  me  ask  yonr  attention 
for  a  moment  to  some  of  the  requirements  for  admission  to  these  courses.  In  some 
institutions,  for  instance  the  Michigan  Agricultural  College,  the  institution  at  Man- 
hattan, and  others,  these  requirements  are  made  rudimentary,  not  by  action  of  the 
faculties  of  the  institutions  themselves,  but  by  action  of  the  legislatures.  It  is  a 
legislative  enactment  that  they  shall  receive  pupils  who  have  passed  with  fair  credit 
through  the  courses  of  the  common  schools  and  have  reached  the  age  of  15  years. 
Now,  that  is  the  qualification  on  which  we  must  admit  students  to  our  preparatory 
classes.  We  have  some  students  who,  under  a  strict  interpretation  of  the  law,  would 
be  entitled  to  freshmen  standing,  and  by  making  the  course  five  years  instead  of 
four  we  are  enabled  to  round  up  a  fairly  good  course  of  instruction,  and  when  we 
confer  the  degree  of  Bachelor  of  Science  we  should  endeavor  not  to  confer  it  altogether 
without  the  person  upon  whom  it  is  conferred  being  entitled  to  it.  Other  cmleges 
require  a  much  more  extended  preparation  in  the  lower  courses  leading  to  the  fonr- 
vear  course  for  the  degree  of  Bachelor  of  Science,  in  the  way  of  American  and  Eng- 
lish literature  and  in  the  way  of  the  study  of  the  English  lan^age.  It  will  take, 
possibly,  alffebra  through  quadratic  equations.  It  would  require  of  students  in  the 
same  cases  alittle  preparation  in  the  way  of  Latin  and  German.  I  believe  that  these 
are  about  the  highest  requirements  bv  the  institutions  of  which  I  have  knowled^ 
at  this  time  for  the  course  leading  to  the  degree  of  Bachelor  of  Science.  There  is 
some  slight  difference  between  the  requirements  for  admission  to  these  different 
classes  of  schools. 

It  will  take  a  student  some  time  to  acquire  a  knowledge  of  English  and  American 
literature,  for  instance.  We  know  what  it  is  to  conduct  a  class  in  algebra  so  that 
the  members  will  be  familiar  with  all  the  operations  of  algebra  up  to  quadratics, 
and  to  take  them  through  a  course  in  what  we  might  call  about  six  books  of  plain 
geometry ;  that  the  time  required  for  the  mastery  of  these  subjects,  at  least,  would 
possibly  be  equivalent  to  one  and  one-half  or  two  years  of  ordinary  instmction. 
Now,  tiiere  is  a  gap  that  we  will  have  to  bridge  in  some  way;  there  is  a  gap  that 
we  will  have  to  eliminate  in  some  way.  Now,  what  I  have  to  say  upon  this  course 
of  study  (in  the  preparation  of  this  course,  we  have  followed  the  ideal  course,  not 
my  own),  we  give  the  degree  of  Bachelor  of  Science  to  four  different  courses  built 
upon  the  attainments  of  the  student  in  the  public  school  course.  Of  course  I  am 
not  here  to  say  that  this  is  the  rounded  course  that  should  be  required  for  the  degree 
of  Bachelor  of  Science,  and,  as  has  well  been  suggested,  our  environment,  our  cir- 
cumstances, seemed  to  make  it  necessary  at  this  time  that  we  should  hold  our  course 
to  about  the  subjects  that  are  now  included  in  it.  My  ideal  course  leading  to  the 
degree  of  Bachelor  of  Science  would  be  a  thorough  acquaintance  with  ul  those 
branches  which  we  know  and  designate  as  ''common-school  branches,''  in  addition 
some  culture  derived  from  the  study  of  English  and  American  literature,  the  study 
of  some  elementary  text-book  on  civil  government.  I  should  require  of  the  student 
a  thorough  knowledge  of  algebra  as  far  as  quadratics,  and  he  snould  have  all  the 
culture  mat  would  naturally  follow  in  the  wake  of  such  instruction  as  would  lead 
to  that  work.     - 

Now,  having  that  as  a  preliminary  basis  or  as  the  qualification  for  admission,  I 
should  build  upon  that  a  four-year  course,  and  that  course  should  take  into  considera- 
tion the  clearly  recognized  nature  of  the  human  mind.  I  believe  that  if  we  need  to 
enter  any  protest,  it  is  against  overzealousness  in  prosecuting  specialties.  I  am  of 
the  opinion  that  we  want  to  have  a  man  well  rounded  before  he  begins  a  course  of 
study  leading  to  some  special  degree.  I  do  not  believe  in  allowing  a  young  man  just 
entering  upon  a  college  course  to  choose  some  special  course  of  his  own  when  he 
shows  by  every  ap])earance  that  he  has  not  the  faintest  conception  of  what  a  coU^ 
course  means.  He  desires  to  pursue  a  couiise  in  chemistry.  You  will  ask  the  young 
man  what  he  knows  about  chemistry ;  he  answers  that  he  does  not  know  very  much 
about  it,  but  he  has  heard  the  word  "chemistry;"  he  thinks  that  it  is  a  pretty  nice 
thing  and  he  wants  to  study  chemistry ;  it  may  be  that  he  can  not  spell :  ne  can  not 
write  an  English  sentence  correctly;  he  does  not  know  anything  at  all  about  the 
ftindamentals  of  an  English  education.  When  we  have  a  young  man  of  this  charac- 
ter apply  for  admission  we  try  to  beat  some  sense  into  his  head ;  try  to  get  him  to 
consent  to  go  right  down  and  sit  at  the  foot  of  the  college  course  before  he  attempts  to 
go  to  the  top  of  it. 

Another  student,  a  young  lady,  will  come  into  the  college,  and  she  says :  "I  want 
to  become  a  stenographer;  you  teach  stenography,  and  I  want  to  pursue  the  study 
of  stenography."  We  ask  her:  ''What  do  you  know  about  English  grammar?  Are 
you  a  good  speller?"  She  answers,  "Oh I  I  haven't  thought  much  about  that;  I 
want  to  study  stenography  I "    And  every  question  you  ask  is  answered  by  the  plsa^ 
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*«  I  want  to  study  stenography."  We  say  to  her :  " Do  you  not  know  that  the  stenog- 
rapher nanst  know  how  to  spell f  That  a  stenographer  mnst  have  some  idea  of  the 
eonstraction  of  an  English  sentence!  That  a  stenographer  ought  to  be  a  well-read 
person  f  That  he  could  not  possibly  take  down  the  address  of  anyone  in  which  there 
IS  involyed  the  expressions  and  allusions  employed  by  those  who  have  acquired  an 
English  education  unless  he  also  has  a  fairly  good  education  and  is  able  to  know  what 
a  quotation  is  and  to  put  it  down  in  an  intelligible  form/'  She  says  you  are  entirely 
too  practical  for  her,  and  she  leaves,  much  to  her  own  disgust  and  much  to  your  sat- 
isfaction. Now,  this  is  what  I  want  to  protest  against.  I  would  not  allow  auy  stu- 
dent to  enter  upon  such  work  as  that  under  any  circumstances  whatever  unless  he 
liad  the  foundation  of  a  good,  common-school  education.  This  new  institution,  it 
has  a  tendency,  I  say,  to  let  down  the  bars  and  to  allow  admission  under  that  kind 
of  work  too  easily.  Now,  as  I  said  before,  I  have  an  idea  that  an  education  can  be 
too  much  in  the  line  of  specialties.  There  are  certain  studies  that  are  absolutely 
needed  to  round  it  out  properly.  There  is  so  much  of  history  that  every  scholar 
ought  to  have;  there  is  so  mucn  of  civil  government  that  every  scholar  ought  to 
have,  and  so  much  of  literature  and  general  culture  of  the  imagination  and  uplift  of 
soul  that  comes  from  the  theoretical  and  intimate  acquaintance  with  these  studies 
that  we  can  not  dispense  with  them  in  any  well-rounded  system  of  education ;  and 
I  have  been — and  you  will  be — surprised  in  this  convention  to  hear,  on  more  than  one 
occasion,  the  members  addressing  the  convention  speaking  about  "equivalents.'' 
My  friends,  there  is  no  equivalent  for  anv  of  that  kind  of  work.  You  can  not  study 
agriculture  as  a  science  ten  years  and  take  it  as  an  equivalent  for  that  general  edu- 
cation that  every  citizen  ought  to  have. 

I  do  not  believe,  my  friends,  that  it  was  the  intention  of  the  law  to  which  these 
institutions  owe  their  existence  that  the  instruction  to  be  given  in  them  should  be 
along  little,  narrow,  special  lines.  I  only  wish,  from  my  knowledge  of  matters  as  an 
educator,  that  it  were  possible  for  us  to  defer  all  kinds  of  specialties  until  the  stu- 
dent had  accomplished  an  all-round  course  leading  to  the  degree  of  Bachelor  of 
Science;  but  this  idea  of  taking  a  boy  or  girl  who  has  just  the  rudiments  of  an  edu- 
cation as  taught  in  a  country  district  school  and  turning  him  out  as  a  specialist  in 
mechanics,  agriculture,  horticulture,  chemistry,  and  other  lines  in  science,  I  believe 
is  detrimental  to  sound  learning,  and  I  believe  there  is  nothing  to-day  that  is  driv- 
ing the  agricultural  colleges  oi  this  country  into  such  just  disrepute  and  just  con- 
tempt as  the  idea  of  them  which  many  people  have  that  a  mere  smattering  of  edu- 
cation will  do.  I  would  have  this  course,  then,  begin  upon  the  kind  of  cultivation 
that  I  have  attempted  so  imperfectly  to  present  in  your  presence.  I  should  have 
it  embrace  all  the  scientific  work  that  we  now  have;  I  should  have  it  include 
history  and  literature,  and  I  should  by  all  means  have  it  include  at  least  two  years 
of  German  and  French.  Now,  I  believe  that  when  the  student  has  accomplished 
that  course  under  proper  instruction,  under  instructors  of  wide  experience,  that 
that  student  will  go  out  entitled  to  the  degree  of  Bachelor  of  Science  and  with  the 
amount  of  advancement  and  accomplishment  that  will  bring  honor  and  credit  upon 
the  degree  and  the  institution  that  confers  it.  It  seems  to  me  we  ought  not  to  make 
this  degree  too  cheap.  Give  your  degree  of  Electrical  Engineer  and  Mechanical 
Engineer,  but  in  the  Bachelor  of  Science  degree,  as  I  see  it,  it  means  more  than  that 
special  work;  it  means  an  all-round,  well-guarded  scientific  course,  in  which  the 
humanities  are  not  excluded,  and  that  is  the  kind  x)f  a  course  I  would  have  in  the 
coarse  which  is  intended  for  the  degree  of  Bachelor  of  Science.  Now,  my  friends^ 
I  do  not  believe  that  the  use  of  such  a  course  would  in  any  wise  detract  from  the 
importance  and  value  of  the  work  that  we  may  now  be  doing  in  the  way  of  special 
scientific  agriculture  or  in  training  in  the  mechanic  arts.  I  believe  that  with  such 
a  course  of  study  as  that  assigned  as  the  central  course  in  your  iustitutions,  that  the 
student  will  have  greater  incentive  for  the  highest  attainment  of  intellectual  work. 
I  am  heartily  in  sympathy  with  the  idea  that  we  want  to  have  a  great  deal  more  of 
the  oultural  in  our  college  work.  I  wish  to  say  here  that  I  am  giving  away  no  secret 
when  I  say  that  every  one  of  us  knows  that  the  colleges  of  liberal  arts  offer  more  sys- 
tematized work  in  the  way  of  building  up  the  cultural  in  the  minds  of  the  youth  of 
the  land,  and  most  of  you  know  how  difficult  it  is  for  jxs  to  come  into  competition 
with  them,  and  our  short  courses  and  short  cuts,  and  our  degrees  of  ''Bachelor  of 
A^culture'^  and  "Bachelor  of  Scientific  Agriculture"  afford  them  grouuds  for 
cntioism  and  comparisons  unfavorable  to  our  institutions,  and  we  ought  to  be  will- 
ing to  make  a  lonir  step  in  advance,  I  tell  you,  if  these  agricultural  colleges  are  ever 
ai^hin  to  ground  ^emselves  in  the  confidence  of  the  people  of  the  country.  They 
are  going  to  do  more  work  than  they  have  ever  done  before.  I  verily  believe  the 
more  of  mind  culture,  the  more  of  soul  culture,  you  can  put  into  the  mind  of  a  young 
man,  the  more  you  have  done  to  build  up  work  along  specific  lines. 

Mr.  Anderson.  After  the  eloquent  discussion  that  we  have  just  listened  to,  it  is 
almost  needless  for  a  young  man  to  attempt  to  add  anvthing.  I  have  listened  to  the 
diAoossion  of  President  Ellis,  and  I  agree  with  him  in  almost  every  particular.    It 
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eeems  to  me  that  this  \b  the  right  method,  and  I  believe  that  every  man  in  the  con- 
vention ag^ed  with  President  Ellis.  We  need  more  cultore;  we  need  more  scienoe. 
How  are  we  goins  to  strike  a  happy  medinm  f  So  far  as  the  multiplication  of  degrees 
is  concerned,  I  think  the  American  colleges  are  making  a  mistake.  1  believe  we 
shoald  have  in  our  American  colleges  scientific  courses  that  perhaps  are  identical  ap 
to  the  junior  or  sophomore  year,  and  after  that  time  specialize.  I  think  we  mieht 
arrange  a  course  to  be  known  as  the  mathematical  course;  we  might  arrange  another 
course  and  call  it  the  biological  course,  each  leading  to  the  degree  founded  apon  that 
course;  a  chemical  course  leading  to  the  same  degree.  It  is  a  very  difficult  problem 
to  determine  what  studies  ought  not  to  be  comprised  in  these  courses.  I  question 
whether  the  scientific  courses  as  at  present  organized  are  able  to  carry  on  t^e  cul- 
tural. It  seems  unfortunate  that  our  scientific  courses  are  so  organized  now  that  we 
are  compelled  to  gradually  cut  out  the  humanities.  I  hope  tl^t  the  movement  in 
that  direction  will  stop.  We  do  not  get  enough  of  culture  studies,  but  with  the 
immense  development  of  scientific  lines,  how  are  we  going  to  crowd  into  the  four- 
year  course  all  the  culture  studies  and  scientific  studies  we  needf  A  great  deal 
has  been  said  about  developing  ideal  courses  of  study,  and  the  attempt  has  been 
made  and  more  papers  written  to  develop  a  course  of  study  in  mechanical  engineer- 
ing, for  instance,  and  that  will  apply  to  all  the  colleges  of  the  country.  Now  this 
is  a  useless  waste  of  energy.  The  conditions  for  admission  and  the  amount  of  money 
at  the  disposal  of  the  college  and  various  other  things  have  to  be  taken  into  consid- 
eration. I  am  not  versed  in  scientific  courses,  and  I  have  no  authority  to  speak  upon 
them,  and  perhaps  what  I  say  is  of  no  value  whatever,  but  the  same  thing  would 
apply  to  scientific  courses  that  applies  to  the  mechanical  engineering  course.  A  col- 
lege can  not  hope  for  the  State  to  do  better  for  them  in  agriculture,  perhaps,  than 
has  been  done  for  the  State  College  of  Kentucky.  I  will  outline  briefly  what  I  would 
consider  an  ideal  course  in  science.  A  course  of  mathematics  running,  perhaps, 
through  analytical  geometry,  with  an  additional  five  months  of  calculus;  two  years 
of  English  literature,  five  months  of  physiology,  five  months  of  chemistry,  five 
mouths  of  biology,  five  months  of  botany,  five  months  of  metaphysics  and  loffio,  two 
years  of  English,  and  perhaps  one  year  of  German,  and  one  year  of  French.  I  would 
give  at  least  one  year  to  history  if  such  a  general  course  of  study  could  be  arranged 
for  a  Bachelor  of  Science  degree.  We  want  to  specialize.  I  think  it  is  the  tendency 
to  specialize.  I  believe  in  specializing  to  a  certain  degree,  although  I  have  great 
confidence  in  what  President  Ellis  has  said,  and  agree  with  him  thoroughly.  We 
are  tending  toward  specialists  in  science.  If  a  man  wants  to  devote  himself  to 
chemistry,  you  have  enough  time  left  to  fill  up  the  course  with  chemical  studies.  If 
he  wishes  to  devote  himself  to  mathematics,  put  more  mathematics  in  the  course. 
There  you  would  have  three  separate  lines  to  eliminate  the  culture  studies,  and  if 
any  other  line  of  work  is  necessary  to  be  developed,  the  course  could  be  so  ex- 
tended along  special  lines.  As  far  as  the  special  courses  are  concerned,  I  believe 
we  ought  to  have  a  degree  in  agriculture.  I  am  in  sympathy  with  the  Bachelor  of 
Agriculture  degree.  The  thing  for  the  agricultural  men  to  do  is  to  dignify  that 
degree.  I  believe  we  ought  to  have  degrees  for  the  mechanical  course.  There  is  a 
tendency,  I  will  admit,  to  multiply  the  number  of  degrees,  but  I  believe  that  this  is 
one  of  the  things  that  will  be  a  necessity.  In  generaL  then,  for  all  technical  courses 
of  study  ^ive  special  degrees,  but  for  all  science,  as  I  have  outlined  in  these  three 
courses,  give  the  Bachelor  of  Science  degree. 

The  Chairman.  The  next  speaker  upon  the  topic  under  discussion  ia  Professor 
HUgard. 

Mr.  HiLGARD.  Mr.  President  and  Gentlemen  of  the  Convention :  I  can  first  say  that 
I  agree  most  thoroughly  with  everything  that  has  been  said  by  President  Ellis. 
There  Is  one  point  of  view,  I  think,  which  has  been  somewhat  neglected  or  over- 
looked by  the  previous  speakers,  and  that  is  this:  What  are  we  aiming  at  in  the 
education  of  the  students  at  our  colleges!  The  Morrill  Act  says  that  these  colleges 
are  designed  to  teach  scienoe,  meaning  the  agricultural  and  mechanical  arts.  If  the 
idea  is  that  we  are  to  educate  the  rank  and  file  of  the  farmers^  boys  to  be  farmeis  it 
is  one  thing,  but  I  think  that  is  simply  impossible,  and  so  long  as  the  colleges  try  to 
do  that  I  think  they  will  simply  fail  to  accomplish  anything  that  is  reafiy  wortii 
doing.  I  have  put  myself  on  record  in  regard  to  that  matter  so  often  that  I  un 
Afraid  I  shall  tire  others  by  repeating  that  1  do  not  think  that  these  colleges  were 
intended  to  educate  the  rank  and  file ;  that  in  educating  the  leaders  they  do  the  best 
possible  service,  and  that  this  was  the  purpose  which  was  intended  to  be  subserved 
by  Senator  Morrill  himself.  Now,  while  I  say  "  leaders,"  I  mean  that  it  will  be  better 
for  these  colleges  to  educate  a  few  thoroughly,  who  will  be  shining  examples  to  their 
fellow-farmers,  than  to  educate  a  number  poorly  and  have  them  go  out  as  a  reproach 
to  the  system  of  these  institutions  which  was  forced  upon  them  and  which  has  to  be 
taken  as  a  euide.  Now.  then,  if  we  are  to  educate  the  leaders,  what  kind  of  leaders 
do  we  need?  I  think  there  are  two  chief  classes  (I  mean  those  apart  now  from  ^e 
farmers  themselves) ;  there  are  two  (dassea,  I  think,  tiiat  need  to  be  educated,  «&« 
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those  are^the  officers  of  the  ooUeffes  and  experiment  stations— of  which  there  are  far 
too  few-^aud  then  we  want  to  educate  a  yery  large  number  of  men  who  will  be  able 
to  teach  the  ajgricultural  sciences  in  the  schools,  which  I  consider,  of  necessity,  will 
haye  to  be  a  link  between  the  college  and  the  common  school.  I  am  not  prepared  to 
say  that  the  common  school  will  not  ultimately  take  part  in  the  education  of  the 
fEurmer ;  but  it  is  quite  certain  in  my  mind  that  from  what  we  haye  heard  from  Mr. 
Hays  in  regard  to  the  high-school  course  which  they  haye  adopted  there  that  that 
institution  is  a  fine  example  of  what  onght  to  be  done  in  other  parts  of  the  country. 
In  fact,  I  rejoice  to  hear  &om  Professor  Bays  of  the  condition  of  things  in  that  insti- 
tution; it  is  ideal,  in  my  mind.  We  haye  there  the  agricultural  student,  who  is  to 
be  an  all-round  man,  and  can  hold  up  his  head  eyerywhere  alongside  of  tfie  student 
from  other  uniyersities,  and  that,  if  the  agricultural  student  has  relegated  the  farmer 
to  the  ranks,  is  simply  putting  the  farmer  just  where  the  farmer  onght  not  to  be, 
namely,  relegated  to  the  ranks.  Let  us  educate  the  men  who  are  to  represent  us 
effectually;  and  here  I  wish  to  put  in  something  which  struck  me  during  the  discus- 
sion in  this  room. 

We  are  a  republic^  which  rests  upon  the  farmer  as  a  population.  The  largest  por- 
tion of  our  industries  are  based  upon  farming,  and  yet  it  is  a  remarkable  fact  that 
the  farmer  is  looked  down  upon  in  this  country :  he  is  called  a  *'  hayseed/'  he  is 
called  a  '' granger, '^  and  eyery  thing  else:  and  while  the  politician  seeks  his  yote,  he 

g'lyes  him  the  cold  shoulder  as  soon  as  he  gets  where  he  does  not  need  his  support, 
ut  I  ask  the  farmers,  "  Whom  do  you  send  to  yonr  legislatures;  whom  do  you  semi 
to  Congress  by  your  own  yotesf  Are  they  the  men  who  are  in  sympathy  with  youf 
Send  your  sons  to  the  agricultural  college,  so  that  they  can  hold  their  own  along- 
side of  any  lawyer  or  any  doctor  or  other  professional  man."  So  far  from  segregating 
from  the  nniyersity  the  means  for  obtaining  the  highest  education  in  the  State,  I 
would  put  in  another  attic  with  a  good  dormitory  and  kitchen  for  the  accommoda- 
tion of  the  farmers'  boys ;  I  would  haye  the  agricultural  college  furnish  the  highest 
education  in  the  State.  It  is  one  of  those  mistakes  which  the  farmer  makes :  it  is  still 
contended — and  he  simply  giyes  himself  a  black  eye  by  contending — that  tne  farmer 
is  not  worthy,  as  it  were,  to  be  associated  with  the  higher  education  of  the  State. 
Then  will  the  farmer  get  his  rights  if  that  is  done.  And  why  f  Because  he  has  got 
as  much  general  culture  as  has  any  other  class.  We  will  inyariably  do  precisely 
what  we  wish  to  do.  I  think  I  made  it  understood  last  eyening  that  I  belieye  in 
short  courses,  but  I  belieye  in  them  only  as  such,  and  I  do  not  b^ieye  in  giving  any 
degrees  in  short  courses. 

f  belieye  the  degree  of  Bachelor  of  Agriculture  ii  an  unnecessary  degree;  but  I 
do  mean  this :  That  in  eyery  institution  that  has  an  ^ricultural  course  there  should 
be  a  great  deal  of  leniency  and  liberty  in  the  admission  of  those  who  wish  to  study 
this  subject,  as  far  as  educational  qualifications  are  concerned.  I  will  giye  you  an 
example.  In  the  Uniyersity  of  Califomia  we  haye  at  this  time  as  regular  prescribed 
fonr-year-course  students,  I  do  not  suppose  oyer  a  dozen.  Now,  these  do  not  go  into 
the  record  as  agricultural  students,  but  they  haye  attended  the  lectures  aud  the  col- 
lege of  agriculture  is  giying  the  benefits  of  its  instruction  to  those  students.  Now, 
a  Girge  number  of  these  could  not  haye  passed  the  required  examination,  and  had 
we  refused  to  admit  them  to  instruction  in  the  college  of  agriculture  on  that  ground, 
when  they  went  away,  perhaps,  finding  that  they  had  not  accomplished  what  they 
hoped,  they  would  probaoly  have  gone  with  this  conyiction :  "  If  we  had  only  known  in 
time  what  was  necessary  to  become  good  farmers  we  would  have  begun  at  the  bottom." 
Now,  a  good  deal  of  discussion  has  been  had  in  the  faculty  meetings  as  to  conferring 
the  degree  of  Bachelor  of  Agriculture.  Agriculture  is  not  a  single  science;  it  is  so 
many  that  it  takes  the  broadest  kind  of  a  mind  to  overlook  it  all,  and  there  is  where 
the  difficulty  arises  in  the  short  courses.  They  must  be  men  far  broader  than  a 
great  many  of  those  who  now  occupy  those  positions.  We  have  chemists,  botanists, 
and  physicists,  and  the  biological  and  botanical  laboratories  with  their  specialists, 
bat  the  all-round  men  are  more  needed  in  a^cultural  courses  thau  in  any  other.  I 
am  delighted  to  know  that  there  is  one  institution  in  the  United  States  that  can  say 
that  they  have  a  course  in  agriculture  which  is  accessible  to  the  high -school  gradu- 
ates, soeh  as  are  the  courses  in  Europe,  and  at  the  same  time  be  regular  students  in 
agriculture  up  to  the  full  quality  of  the  students  in  the  scientific  and  classical 
courses.  If  we  can  not  educate  these  men  let  us  keep  the  courses  high  and  not  low. 
Is  not  it  possible  to  prepare  a  four-vear  course  in  such  manner  that  the  young  man 
or  woman  attempting  to  take  it  shall  get  the  best  possible  results  f  I  have  arranged 
for  the  large  number  of  special  students  that  come  to  us  a  two-year  special  course; 
and  this  two-year  special  course  produces  yery  good  results.  I  have  found  that 
those  who  are  fairly  well  prepared  in  the  public  schools  make  very  satisfactory 
progress  in  our  special  two-year  course,  but  of  course  it  is  only  a  partial  prepara- 
tion, and  is  not  what  it  should  be. 

A  Member.  I  should  like  to  ask  if  that  two  years'  course  ii  of  the  first  two  years 
or  of  the  second  two  years'  course  f 
Mr.  HfLOABD.  It  is  of  the  second  two  years'  course. 
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The  Chaibmak.  Shall  the  diMossion  of  this  topic  be  poiBiied  farther  t 
Mr.  JoHH SON.  Under  items  3  and  4  of  the  oonstitation,  relating  to  membership  of 
ihe  convention,  provision  is  made  for  extending  the  privileges  of  the  convention, 
except  the  right  to  vote,  to  visiting  friends.    We  have  with  ns  this  morning  an  inter- 
ested listener  and  Mend  of  the  Association,  the  Hon.  David  Boyd,  of  Colorado. 

The  Chaikmajv.  By  vote  of  the  convention  yesterday,  Senator  Boyd  has  the  priv- 
ileges of  the  floor. 

Senator  Boyd.  I  do  not  wish  to  say  anything  in  particular  on  this  sabjeot.  I  un 
a  graduate  of  the  Michigan  University.  I  understand  a  large  proportion  of  the 
graduates  of  the  Agricultural  Collej^  of  Idichigan  are  engaged  in  professional  work. 
Since  graduating  in  1866  in  the  University  of  Michigan  I  have  en^ged  in  farming^ 
and  have  succeeded  in  making  a  living.  I  have  found  my  practical  experience  in 
the  art  of  sgriculture  by  getting  it  in  uie  field.  Indeed,  instead  of  getting  training 
in  the  field  at  the  anicultural  college,  I  was  getting  field  training  in  the  sammeron 
my  father's  farm.  Now,  on  the  whole,  I  admired  very  much  the  discussion  opened 
by  President  Ellis.  If  we  begin  with  a  Bachelor  of  Science  degree,  I  know  that  onr 
agricultural  college  course  is  ver^  unevenly  adjusted  for  that  decree,  as  President 
Ellis  has  told  you.  It  is  not  the  &ult  of  the  board  of  trustees;  it  is  not  the  fault  of 
the  faculty.  It  is  the  fault  of  the  State  leg^lature  in  forcing  upon  students  from 
the  common  schools  a  curriculum  deficient  in  the  culture  studies,  and  it  is  utterly 
impossible  to  turn  out  men  and  women  of  broad  and  liberal  culture  in  the  four  ^reac^ 
course  as  now  arranged.  In  fact,  you  can  easily  see  that  they  have  just  the  intel* 
lectual  training  that  graduates  of  high  schools  are  receiving — that  is  to  say,  they  are 
not  as  well  prepared  as  those  who  ge  through  the  graded  course  of  the  common  school 
to  the  high  school— who  have  the  advantage  of  the  former  by  the  addition  of  the  gen- 
eral information  which  they  set,  and  the  result  is  that  agricultural  college  students 
are  exceedingly  defective  in  tne  mental  discipline  derived  from  the  culture  studies. 
If  they  attempt  expression  in  any  wav  you  will  find  it  in  their  expression.  If  they 
attempt  address  in  any  way  you  will  find  it  in  their  addresses.  I  think  this  must  be 
the  result  with  those  students  who  have  only  four  years  in  the  agricultural  college, 
and  iH  the  best  result  which  they  can  give  as  long  as  they  have  the  present  studies 
in  the  curriculum. 

The  Chairiian.  It  Ib  moved  and  seconded  that  the  general  session  do  now  a^josm. 
Carried. 

EvENiNa  Session,  Wednesday,  July  17, 1895. 

The  session  convened  at  7.90  p.  m.,  Yice-President  A.  A.  Johnson  presiding. 
The  CHAiBitfAN.  The  first  thing  is  reports  on  resolutions. 

Mr.  MORKLAKD.  The  committee  on  entranoe  requirements,  i^pointed  at  the  last 
annual  meeting  of  the  Association^  having  organized  by  eleoting  Charles  8.  Mark- 
land  chairman  and  Dr.  A.  W.  Harris  secretary,  proceeded  to  carry  out  the  instmo- 
tions  of  this  Association.  Those  instructions  were,  to  confer  with  the  New  England 
Association  of  Colleges,  the  "committee  of  ten"  of  the  National  Educational  Asso- 
ciation, the  Society  for  Promoting  Engineering  Education,  and  such  other  bodies 
and  associations  as  might  be ;  and  to  embody  the  result  of  such  conferences  in  a 
report  to  this  Association.  Attempting,  in  aecordanoe  with  these  inetruotions,  to 
find  what  were  the  common  courses  of  study  in  our  colleges,  and  to  oome  at  some 
means  of  equalizing  these  courses,  we  were  preparing  a  series  of  questions  to  be 
submitted  to  the  proper  authorities  in  each  college  l^longing  to  ^is  Association, 
when  we  received  a  similar  series  of  questions  submitted  by  the  Society  for  Pro- 
moting Engineering  Education.  That  society  held  its  meeting  three  or  four  months 
before  ours,  and  I  suppose  that  early  in  the  coming  year  the  conclusions  derived 
from  those  questions  and  their  answers  will  be  available  for  consideration  by  tliis 
committee. 

A  little  later,  the  Commissioner  of  Education,  acting  in  behalf  of  the  Department 
of  the  Interior,  also  forwarded  a  similar  list  of  questions,  and  it  seemed  to  this  com- 
mittee advisable  not  to  incur  any  unnecessary  expense  by  going  over  the  ground  thns 
already  covered,  or  by  acting  before  the  reports  from  the  Society  for  Promoting 
Engineering  Education  and  from  the  Commissioner  of  Education  were  at  hjknd. 
Therefore  your  committee  suspended  operations,  waiting  until  such  time  as  might 
make  it  advisable  to  proceed  with  its  work. 

It  is  probable  that  the  report  from  the  Society  for  Promoting  Engineering  Ed«oa- 
tion  upon  this  matter,  which  is  absorbing  so  much  of  the  attention  of  that  society 
this  year,  will  be  received  in  time  for  some  concerted  action  on  the  part  of  onr  col- 
leges next  year.    If  so,  it  will,  perhaps,  give  us  some  basis  upon  which  we  may 
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formnlate  a  tentative  system  of  entrance  requirements  for  oar  colleges.  And  this  is 
the  important  matter  which  was  contemplated  when  this  committee  was  appointed. 
We  have,  therefore,  to  report  simply  progress.  It  is  recommended  that  this  work 
be  carried  on  during  the  coming  year,  either  by  continuing  this  committee  or  by 
appointing  a  new  one,  so  that  at  the  next  meeting  of  this  Association  some  definite 
report  may  be  presented.  And  with  this  recommendation;  your  conunittee  respect- 
ftuly  snbmits  its  report. 

Mr.  Stubbs.  I  move  that  the  report  of  progress  of  the  committee  on  entrance 
reqoirements  be  received,  and  that  the  committee  be  continued,  with  instructions  to 
report  at  the  next  annnal  convention  upon  the  following  points : 

(1)  A  plan  for  uniform  entrance  requirements  to  the  first  year  of  agricultural  and 
mechanical  colleges. 

(2)  The  extent  and  variety  of  the  courses  of  study  which  may  properly  be  offered 
by  such  eoUeges. 

(3)  The  aoiMcmic  degrees  which  may  be  conferred  upon  students  who  have  com- 
pleted one  of  the  several  ooUegiate  courses  offered. 

Carried. 

Mr.  Jessb.  Since  our  Washingpton  meeting  last  November,  this  Association  has  suf- 
fered the  loss  of  one  of  its  oldest  and  most  valued  members.  Dr.  Edward  D.  Porter, 
of  Missouri.  I  move  that  a  committee  of  three  be  appointed  to  draw  up  resolu- 
tions in  memory  of  him,  and  as  he  was  identified  long  and  honorably  with  agricul- 
tural education  in  Delaware,  Minnesota,  and  Missouri,  I  would  suggest  ^hat  the 
Chair  appoint  a  committee  from  those  three  States.  I  requesTt,  however,  that  the 
representative  of  Missouri  be  not  myself,  but  his  friend,  Dr.  Paul  Schweitzer. 

Adopted. 

The  Chairman.  The  Chair  appoints  as  this  committee  Messrs.  Schweitzer,  Raub, 
and  Hays. 

Mr.  Myess.  It  is  time,  I  think,  that  the  convention  should  be  considering  its  offi- 
cers for  the  next  term,  and  I  therefore  move  that  a  committee  of  seven  be  appointed 
as  a  committee  on  nomination  of  officers  for  the  next  year. 

Adopted. 

Mr.  GooDELL.  I  have  here  a  letter  which  I  have  received  from  the  bibliographer 
of  the  Association,  Dr.  Johnson,  which  he  desired  me  to  lay  before  the  convention, 
and  in  which  he  presents  his  resignation  as  bibliographer. 

The  Chairman.  There  being  no  objection,  this  letter  will  be  referred  to  the  com- 
mittee on  nominations  after  their  appointment. 

Mr.  Armsby  offered  the  following  amendment  to  the  constitution : 

Amend  section  2  of  the  articles  of  membership  by  adding  at  the  end  of  the  section 
the  following : 

"No  delegate  shall  vote  in  more  than  one  section,  and  each  delegate  shall,  when 
presenting  his  credentials,  designate  the  section  in  which  he  desires  to  vote." 

The  Chairman.  This  proposed  amendment  is  in  the  nature  of  a  notice,  and  under 
the  terms  of  the  constitution  lies  over  for  one  year  before  it  can  be  incorporated. 
Are  there  any  reports  from  committees  appointed  at  this  convention  f 
Mr.  Bedding.  The  committee  to  which  was  referred  that  portion  of  the  report  of 
the  executive  committee  in  regard  to  its  efforts  to  secure  adequate  compensation  to 
those  postmasters  who  handle  large  amounts  of  the  flanked  mail  matter  of  experi- 
ment stations,  beg  leave  to  submit  the  following  resolution : 

Reiohftd,  That  the  executive  committee  be  hereby  requested  and  instructed  to  con- 
tinue efforts  on  this  line. 

R.  J.  Rbddino, 
A.  C.  True, 
J.  A.  Mters, 

C<nnmiftee. 

Adopted. 

Mr.  McCrba.  I  would  like  to  ask  if  it  would  not  be  possible,  very  soon  after  the 
If^Joumment  of  ^is  convention,  for  the  executive  committee  to  issue  a  brief  circu- 
lar stating  the  officers  of  the  sections  f    I  have  thought  that  would  be  a  very  quick 
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and  eaqr  method  of  bringing  that  matter  to  the  attention  of  the  colleges  afker  m 
get  home. 

Mr.  GooDBLL.  I  will  tay,  on  behalf  of  the  ezeontiye  committee^  that  it  wonld 
have  been  done  this  year,  bat  for  the  fact  that  the  notes  of  the  conTention  could  not 
be  obtained  in  time. 

The  Chaibmam .  It  is  understood  that  the  snggestion  will  be  followed  without 
Airther  action. 

Mr.  BcovmLtL  The  auditing  committee  begs  leave  to  submit  the  following: 

Your  committee,  appointed  to  audit  the  treasurer's  accounts,  begs  leave  to  report 
that  it  has  examined  the  same  and  finds  them  correct,  with  vouchers  for  each  item  of 
expenditure  properly  approved. 
Kespectftilly  submitted. 

M.  A.  SoovBix, 
A.  L.  Emigh, 
8.  P.  McCrka, 

CommKtoe. 

The  Chaibmah.  It  is  moved  and  aeoonded  that  the  report  of  the  auditing  commit- 
tee be  adopted. 

Adopted. 

The  Chairmak.  The  next  business  in  order  will  be  reports  on  the  legislative  action 
taken  by  different  States  for  the  control  of  tuberculosis. 

Mr.  QooDSLL.  Mr.  President,  I  move  that  the  roll  of  the  States  be  called  by  the 
secretary,  and  that  each  accredited  delegate  be  allowed  to  report  what  legislatiTe 
action  has  been  taken  in  his  State. 

Mr.  Johnson.  I  would  further  amend  that  motion  by  adding  that  there  be  no  dis- 
cussion on  this  subject. 

Motion  seconded  as  amended. 

The  Chairman.  It  is  adopted,  and  the  subject  is  open  for  presentation  under  these 
conditions. 

The  secretary  then  proceeded  with  the  roll  call  of  States  as  follows : 

Arizona t  Mr.  Comstock.  I  have  to  report  that  the  legislation  has  been  very  slight 
during  the  last  year.  I  think  it  was  stated  at  the  convention  at  Washington  last 
fall  that  nothing  had  been  done.  I  learned  on  my  return  that  there  had  been  some 
legislation.  I  luso  found  that  there  was  a  slight  amount  of  tuberculosis  in  the  Ter* 
Tiwrj,  We  have  no  veterinarian.  The  United  States  has  done  some  work  along  tlie 
border  in  Mexico. 

Colorado  f  Mr.  Carpenter.  We  have  had  no  special  legislation  in  regard  to  tuber- 
culosis. There  is  an  approi>riation  made  by  the  leg^atnre  for  the  culture  and  ioves- 
tigation  of  tiiis  disease,  limited  to  $1,000  a  year,  and  our  State  veterinarian  has  the 
power  to  suppress  and  quarantine.  During  the  last  three  ^ears  we  have  only  had 
three  cases  to  report.  We  have  not  investigated  all  the  dairies,  but  of  all  the  cases 
reported,  over  twenty  suspected  cases,  we  have  had  but  three  detlDite  and  distinct 
cases.    Our  law  gives  the  veterinarian  and  sanitary  board  authority  to  auarantine. 

Connecticut  f  The  legislature  of  Connecticut  has  at  length  provided  a  suitable 
law  for  the  suppression  of  bovine  tuberculosis  in  the  State.  It  is  not  to  any  great 
extent  a  new  law,  but  rather  the  very  efficient  old  one  rendered  more  complete  and 
efficient  by  alterations  and  amendments.  Briefly  stated,  the  law  as  it  now  stands 
provides  for  the  inspection  of  cattle,  the  quarantine  of  suspected  cows  or  herds,  and 
their  products,  the  testing  for  tuberculosis  with  tuberculin,  only  with  the  written 
consent  of  the  owners,  the  slaughter  of  condemned  animals,  the  cleansing  and  ven- 
tilation of  stables  and  premises  where  stock  is  confined,  empowering  the  cattle 
commissioners  to  do  all  this  and  to  make  and  enforce  all  needful  regulations  to 
secure  and  maintain  a  healthful  condition  of  the  dairy  animals  of  the  State.  No 
specific  appropriation  is  made  to  meet  the  expenses  of  the  execution  of  the  law,  bat 
it  is  left  with  the  governor  of  the  State  to  approve  whatever  expenses  may  be 
incurred  by  the  commissioners.  Practically,  therefore,  in  lieu  of  a  few  thousand 
dollars,  or  any  specific  sum,  the  entire  State  treasury  is  at  the  command  of  the  com- 
missioners, but  subject  to  tne  discretion  and  approval  of  the  governor. 

Iowa  f  Mr.  Cartiss.  No  legislation,  I  believe,  except  that  power  is  lodged  with  the 
State  board  of  health  to  quarantine  against  it.  Ir  this  refers  to  any  legislation 
that  may  have  been  had  heretofore,  I  wonld  say  that  this  is  controlled  under  the 
general  law  for  the  appointment  of  a  stock  commission;  but  no  special  commission 
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and  no  special  legislation  with  reference  to  tuberculosis  any  more  than  that  which 
eoyers  all  contagious  diseases  of  stock,  which  is  under  the  control  of  the  live  stock 
commission  and  the  State  veterins^an,  and  answers  all  the  requirements  upon  that 
su^ect. 

Kentucky  f    The  quarantine  regulation;  not  made  this  year,  but  made  heretofore. 

Louisiana  f  We  have  never  tested  for  it,  and  since  the  dairy  interest  in  this  State 
is  so  small,  we  have  thought  it  not  necessary  to  stir  the  matter  in  Louisiana. 

Massachusetts  f  Mr.  Groodell.  In  Massachusetts  there  is,  first  of  all,  a  cattle  com- 
mission, consisting  of  five  persons,  having  jurisdiction  over  the  entire  State.  By 
law,  in  each  village,  in  each  town,  in  each  city,  the  selectmen  or  other  authorities  of 
ate  place  are  required  to  appoint  one  or  more  x>ersons  who  shall  be  inspectors  of 
animals  under  such  regulations  as  may  be  laid  down  by  the  cattle  commission.  This 
7ea£.  in  addition  to  that,  specific  legislation  has  been  taken  which  provides  that : 
''When  the  board  of  cattie  commissioners  or  any  of  its  members,  by  an  examination 
of  a  case  of  contagious  disease  among  domestic  animals,  becomes  satisfied  that  the 
public  good  requires  it,  such  board  or  commissioner  shall  cause  such  animal  or 
animals  affected  therewith  to  be  securely  isolated,  or  shall  cause  it  or  them  to  be 
killed  without  appraisal  or  payment.  Such  order  of  killing  shall  be  in  writing,  and 
may  be  directed  to  the  board  of  health,  inspector,  or  other  person,  and  shall  contain 
Buch  direction  as  to  the  examination  and  disposal  of  the  carcass  and  the  cleansing 
and  disinfecting  of  the  premises  where  such  animal  was  condemned  as  such  board 
or  commissioner  shall  deem  expedient.  A  reasonable  sum  may  be  paid  out  of  the 
treasury  of  the  Commonwealth  for  the  expense  of  such  killing  and  burial.  If  it 
shall  subsequently  appear,  upon  post-mortem  examination  or  otherwise,  that  such 
animal  was  free  from  the  disease  for  which  it  was  condemned,  a  reasonable  sum 
therefor  shall  be  paid  to  the  owner  thereof  by  the  Commonwealth :  Providedf  how- 
ever, That  whenever  any  cattle  condemned  as  afflicted  with  the  disease  of  tubercu- 
losis ore  killed  under  the  provisions  of  this  section  the  full  value  thereof  at  the 
time  of  condemnation,  not  exceeding  the  sum  of  sixty  dollars  for  any  one  animal, 
shall  be  paid  to  the  owner  thereof  out  of  the  treasury  of  the  Common  wealth  if  such 
animal  has  been  owned  within  the  State  six  months  continuously  prior  to  its  being 
klUed,  provided  such  person  shall  not  have,  prior  thereto,  in  the  judgment  of  the 
cattle  commissioners,  by  willful  act  or  neglect,  contributed  to  the  spread  of  tuber- 
culosis; but  such  decision  on  the  part  of  the  commissioners  shall  not  deprive  the 
owner  of  the  right  of  arbitration  as  hereinafter  provided."  "  Until  June  first, 
eighteen  hundred  and  ninety-six,  the  use  of  tuberculin  as  a  diagnostic  agent  for  the 
detection  of  the  disease  known  as  tuberculosis  in  domestic  animals  shall  be  restricted 
to  cattle  brought  into  the  Commonwealth  from  any  point  without  its  limits,  and  to 
all  cattle  held  in  quarantine  at  Brighton,  Watertown,  and  Somerville:  Provided, 
however.  That  tuberculin  may  be  used  as  such  diagnostic  agent  on  any  animal  or 
animals  in  smy  other  portion  of  the  State  upon  the  consent  in  writing  of  the  owner 
or  ]>er8onin  possession  thereof,  and  upon  any  animals  condemned  as  tuberculous  upon 
physical  examination  by  a  competent  veterinarian.'' 

Michigan  f  Mr.  Smith.  No  specific  legislation  this  year.  The  matter  rests  in  the 
hands  of  a  stock  sanitary  commission  who  have  power  both  of  quarantine  and  sale 
or  use  of  tuberculin. 

Minnesota f  Mr.  Hays.  We  have  no  special  law.  We  have  a  State  board  of  health 
who  deal  with  these  matters  in  a  general  way.  In  the  station  we  have  been  experi- 
menting on  some  cattle  that  were  suspected  of  being  affected  with  tuberculosis;  we 
condemned  about  25  head  out  of  75.  The  director  estimated  that  there  were  8,  9,  or 
10  head  that  really  responded  to  the  test,  and  he  has  been  treating  them  with  tuber- 
culin during  the  year.  Whenever  one  has  quit  responding  it  has  been  killed. 
Whether  we  will  be  able  to  do  it  in  a  larger  way  or  not  I  do  not  know  yet ;  it  takes 
considerable  money.  He  has  tested  a  good  many  horses  and  found  tuberculosis;  in 
some  of  them  a  good  deal  of  it;  in  others  none  at  all.  One  herd  of  shorthorn  cattle 
had  a  number  of  infected  animals,  and  a  number  of  these  have  been  offered  to  the 
station  to  work  with.  Of  course,  that  gift  may  be  on  the  other  side.  I  do  not  know 
just  what  provisions  our  State  board  of  health  have  made  for  taking  hold  of  the 
matter. 

Missouri  f  Mr.  Jesse.  Missouri  has  a  State  veterinary  service,  the  object  of  which 
is  the  suppression  of  all  epidemic  and  contagious  diseases.  By  act  of  the  legisla- 
ture the  State  veterinarian  can  slaughter  animals  suspected  of  disease,  and  with  the 
aid  of  the  governor  the  State  can  proclaim  a  quarantine.  Any  citizen  of  the  State 
can  call  for  inspection  of  animals  at  any  time.  There  has  been  no  special  legislation 
on  this  subject  of  tuberculosis. 

New  Hampshire  f  Mr.  Markland.  The  bill  passed  both  houses  of  the  legislature 
appropriating  $100,000  for  two  years  to  establish  a  commission  for  the  |>urpose  of 
stiunping  out  this  disease;  but  m  the  concluding  days  of  the  session  this  bill  was 
vetoed  by  the  governor,  so  that  the  matter  stands  now  as  it  did  a  year  ago,  there 
beinff  a  cattle  commission  having  full  power  to  investigate  and  to  destroy  animals 
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and  beinff  authorized  to  pay  one-half  the  yalne  compnted  for  the  animal  in  a  healtfa^ 
state,  and  to  expend  not  more  than  $20,000  in  one  year.  That  seems  to  comprise  the 
state  of  affairs  as  they  are  in  the  legislation  of  oar  State.  In  oar  station  herd  we 
had  two  examinations  dorinff  the  vear,  and  found  ont  of  about  60  cattle  9  diseased. 
The  second  examination  disclosed  that  those  passed  by  the  first  examination  were  on- 
doubtedly  affected.  Every  animal  killed  as  a  consequence  of  the  reaction  of  the  tuber- 
culin test  was  found  to  be  infected  with  the  disease.  We  have  not  found  any  evidence 
that  the  milk  from  catUe  undoubtedly  diseased  is  necessarily  dangerous  to  man. 

New  Jersey  f  Mr.  V oorhees.  The  law  passed  last  winter  simply  allows  the  commis- 
sion to  employ  a  secretary,  the  necessity  for  whose  employment  is  to  be  determined 
by  a  committee  consisting  of  the  fpyemor,  comptroller,  and  president  of  the  State 
board  of  agriculture,  who  is,  by  virtue  of  that  office,  cnairman  of  the  tubercniosis 
commission.  The  law  in  other  respects  is  the  same  as  reported  last  year.  Much 
good  work  has  been  done  during  the  past  year  and  is  now  beiu^  continued. 

New  Mexico!  Mr.  McCrea.  Tlie  recent  session  of  the  legislative  assembly  empow- 
ered the  cattle  sanitary  commission  of  New  Mexico  to  quarantine  against  tuber- 
culosis. I  think  the  information  came  to  me  shortly  before  coming  to  this  meeting 
that  some  animals  had  been  destroyed  in  the  northern  part  of  the  Territory  on  account 
of  being  affected  with  tuberculosis.  I  am  not  positive  that  this  is  a  fact;  I  think  I 
have  such  information. 

I  would  like  to  add  something  further  that  I  have  since  learned  from  New  Mexico^ 
if  I  may  be  permitted  to  do  so.  The  matter  had  come  to  my  attention  about  the 
killing  of  some  cattle  in  the  northern  part  of  the  Territory.  We  have  no  veterina- 
rian in  our  Territory,  either  for  the  Territory  or  for  our  station,  and  ^Is  case  waa 
attended  to  by  the  State  veterinarian  of  Colorado. 

New  Yorkf  Mr.  Atkinson.  I  understood  when  leaving  Ithaca  that  Professor  Rob- 
erts would  forward  a  report  to  the  executive  committee.  There  is  a  Iaw  upon  the 
subject. 

North  Carolina  f    Not  represented  here. 

North  Dakota  f  Mr.  Bolley.  North  Dakota  has  a  veterinary  board,  consisting  of 
three  district  veterinarians  and  the  State  veterinarian.  They  have,  as  I  understand, 
a  general  supervision,  with  power  of  quarantine,  of  what  the^  consider  contagious 
diseases,  and  do  not  need  to  have  any  special  power  or  instruction  to  authorize  them 
to  act  in  cases  of  tuberculosis.  We  have  had  some  cases  of  tuberculosis  among  the 
horses  in  the  Northwestern  States,  but  the  horses  in  other  States  have  shown  a  much 
higher  percentage  of  cases  than  amone  those  of  our  own  State.  The  farmers  in 
North  Dakota  seem  very  much  alive  to  the  work,  and  allow  their  animals  to  be  killed 
in  order  to  check  the  spread  of  this  disease. 

Oregon!  Mr.  Frencn.  There  is  a  very  effective  law  in  the  State  of  Oregon  con- 
trolling the  disease  of  tuberculosis  and  other  contagious  diseases.  The  State  vet- 
erinarian is  empowered  to  destroy  all  infected  animals,  and  I  believe  the  law  provides 
that  the  person  losing  such  animals  will  be  recompensed  to  the  amount  of  tue  value 
per  head  and  perhaps  the  cost  of  killinf(  the  animals.  The  city  of  Portland  alone 
has  paid  out  within  a  few  years  past  for  infected  animals  slaughtered  about  $50,000. 
Since  that  time  there  has  been  an  outbreak  among  Shorthorns;  during  the  past  year 
there  have  been  two  or  three  outbreaks  in  isolated  parts  of  the  State,  but  not  exten- 
sive. The  State  veterinarian  is  using  the  tuborculm  test,  and  he  says  that  in  every 
case  where  he  has  had  a  reaction  he  has  slaughtered  the  animal  infected. 

Pennsylvania!  Mr.  Armsby.  There  has  been  no  legislation  in  Pennsylvania 
directly  aimed  at  tuberculosis.  All  existing  laws  have  been  somewhat  modified  to 
enable  the  authorities  to  deal  with  contagious  diseases.  The  chief  addition,  how- 
ever, has  been  made  in  the  matter  of  organization.  The  last  legislature  provided  for 
the  organization  of  a  department  of  agriculture,  under  a  secretary  of  a^cultare, 
who  has  an  office  in  this  State;  a  live-stock  sanitary  board  was  established,  com- 
posed of  the  secretary  of  state,  the  secretary  of  agriculture,  and  the  St^t-e  veteri- 
narian. This  board  has  full  power  to  inspect  and  quarantine  animals  and  to  kill 
when  they  find  any  infected  animals.  The  board  has  practically  an  unlimited 
appropriation  for  this  purpose,  the  bills  for  animals  killed  being  paid  after  the 
approval  of  the  governor  and  secretary  of  afln*i  culture. 

Rhode  Island!  Mr.  Flagg.  Previous  to  1^2  the  provision  of  the  law  relating  to 
contagious  diseases  vested  the  control  of  this  matter  in  the  State  board  of  he^th, 
but  since  then  it  has  been  turned  over  to  the  State  board  of  agriculture,  with  an 
appropriation  of  $15,000.    Here  is  a  brief  review  of 'the  work : 

The  board  has  power  to  appoint  a  veterinarian,  and  its  work  is  carried  out  by 
appointing  a  cattle  commissioner  in  each  county  and  an  appraiser  at  lai^e.  For 
cattle  that  are  killed,  if  found  diseased,  one-half  the  appraised  value  is  paid;  if  the 
animal  is  found  healthy,  the  full  value  is  paid,  and  a  limit  of  $50  is  placed  upon 
any  ordinary  or  grade  animal  and  $100  upon  any  pure  bred  animal ;  and  the  animal 
must  have  been  owned  at  least  six  months  in  the  State  before  the  owner  can  get  any 
appraisement.  In  1892  there  were  237  animals  kUled ;  in  1893, 261 ;  in  1894, 401 ;  and 
up  to  May  1, 1895,  there  were  193  killed,  making  a  total  of  1,092  animals  kUled  firom 
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Jnne^  1892,  up  to  the  Ist  of  May,  1895;  and  in  Jnne,  1895,  37  were  killed.  Of  tbese 
401  bead  killed  in  1894,  363  were  cows,  5  oxen,  6  bulls,  2  sbeep,  25  bogs.  In  1895.  to 
June  1,  230  animals  were  killed  nnder  this  board's  direction,  and  121  in  1894, 1  think 
it  was.  The  board  is  given  authority  to  seize  carcasses  of  affected  animals  in  the 
slangbterhonses  and  condemn  them,  paying  the  fall  appraisal  value  the  same  as 
thonch  the  animals  were  killed  by  the  board,  and  quite  a  laree  number  of  animals 
haveDeen  so  seised  and  condemned.  The  legislation  this  year  Das  been  in  the  shan^e 
of  an  additional  appropriation,  the  appropriation  having  been  increased  from  $15,(X)0 
to  $25,000. 

Texas  f  Mr.  Connell.  We  have  no  special  law,  but  we  have  a  State  live-stock 
commission,  which  is  believed  to  be  sufficient  for  all  purposes. 

Utahf  Mr.  Mills.  There  has  been  no  special  legislation.  We  have  a  law  which 
provides  for  the  regulation  of  conta^ous  diseases,  out  it  has  never  been  enforced. 
There  is  no  officer  or  organization  with  authority  to  enforce  its  provisions.  The  only 
tubercnlosis  we  have  known  in  the  Territory  has  been  out  around  the  station,  and, 
with  one  exception,  has  been  confined  to  imported  cattle. 

Vermont  f  Mr.  Hills.  The  legislature  of  last  year  gave  us  a  law  which  had  no 
limit  whatever  as  to  the  amount  which  should  be  expended.  It  gave  one-half  of  a 
disinterested  limited  appraisal  of  $40,  the  full  appraisal,  to  the  owner  of  the  animal 
killed  in  case  it  was  found  to  be  infected  with  disease,  and  the  carcass  and  the  full 
appraisal  in  case  the  disease  was  not  found.  The  law  is  enforced  by  the  board  of 
agriculture  in  the  State,  who  have  employed  several  assistants  in  connection  with 
the  tuberculin  tests,  and  the  State  yeterinarian.  There  have  been  about  3,700  injec- 
tions thus  far.  The  law  also  gives  quarantine  privileges  to  all  animals  coming  into 
the  State.  The  tuberculin-t^t  provision  of  the  law  has  been  executed,  and  the 
farmers,  without  exception,  help  the  commission,  and  when  I  left  home  there  was 
two  or  three  months'  work  ahead,  all  of  which  was  at  the  request  of  the  farmers. 

Yir^niat  Mr.  GoodelL  Yirginia  has  no  law  for  the  control  of  any  contagions  or 
infectious  disease. 

Washington  t  Mr.  Bryan.  The  last  legislature  enacted  a  law  by  which  the  pro- 
fessor of  agricultural  science  was  made  State  veterinarian.  He  was  empowered  to 
slaughter  any  animal  affected  with  tuberculosis  or  other  contagious  or  infectious 
disease. 

West  Virginiat    Mr.  Myers.  No  recent  le^slation. 

Wyoming t  Mr.  Johnson.  No  special  le^slation  on  the  subject  of  tuberculosis; 
general  quarantine  regulations.  The  application  of  these  quarantine  laws  is  under 
the  control  of  the  State  veterinarian. 

Mr.  CoMSTOCK.  I  ask  unanimous  consent  to  address  the  convention  a  second  time 
upon  this  topic. 

Consent  given. 

Mr.  CoMSTOCK.  I  stated  that  we  have  no  veterinarian.  There  is  a  Territorial  vet- 
erinarian and  a  live-stock  sanitary  commission,  which  have  all  the  powers  under  the 
law.    The  last  legislature  passed  a  law  upon  this  subject. 

The  Chairman.  The  consideration  of  the  subject  is  now  closed.  Tlie  Chair  will 
announce  the  eommittee  on  nominations  as  follows:  Messrs.  J.  A.  Myers,  Alston 
Ellis,  Austin  Scott,  E.  W.  Hilgard,  R.  J.  Redding,  J.  L.  Hills,  and  T.  L.  Haecker. 

The  next  item  on  the  programme  commanding  attention  at  this  hour  is  **  Develop- 
ment and  Modifications  of  the  Month  Parts  of  Insects,"  by  Prof.  J.  B.  Smith. 

(Professor  Smith  then  gave  his  lecture  upon  the  "  Development  and  Modifications 
of  the  Month  Parts  of  Insects,''  illustrated  with  stereopticon  pictures.) 

Upon  motion,  the  convention  adjourned  at  9.50  p.  m. 

MoRNiNO  Session,  Thursday,  July  18, 1895. 

Session  convened  in  "ordinary*  of  Brown  Palace  Hotel  at  9.80  a.  m.,  President 
Henry  E.  Alvord  presiding. 

The  Chairman.  As  this  is  a  business  meeting,  we  are  ready  for  committee  reports* 
action  on  resolutions,  business  of  sections,  and  other  special  topics  that  are  to  be 
assigned. 

Mr.  Wells.  I  would  move  the  appointment  by  the  chairman  of  a  committee  of 
three  for  the  acknowledgment  of  courtesies  received  by  this  Association  during  this 
meeting. 

Adopted. 

The  Chairman  named  Messrs.  Wells,  MaoLean,  and  Anderson* 
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The  C0AIBMAH.  Are  there  any  reeolntions  to  be  offered  for  reference  to  the  exeeo- 
tiye  committee  t    Any  business  from  the  sections  f 
Mr.  CoNKSLL.  I  desire  to  offer  the  following  reaolntion: 

Beiolvedf  That  a  standing  committee  be  appointed  from  the  Section  on  College 
Work,  whose  duty  it  shall  be  to  report  to  that  section  annually  the  best  methods 
used  in  the  various  colleges  of  the  world  for  teaching  the  practical  and  Bcientific 
facts  relating  to  agriculture. 

The  Chairman.  Reports  frt>nL  committees  are  now  in  order. 

Mr.  SCHWETTZEB.  Your  committee  to  which  was  referred  the  duty  of  drafting 
resolntions  upon  the  death  of  Dr.  Porter  begs  leave  to  report  as  follows: 

Besoltfed,  That  we  deplore  in  the  death  of  Dr.  £.  D.  Porter,  which  occurred  aft^ 
an  illness  of  a  few  months  on  January  5  of  the  present  year,  at  his  home  in  Oolnm- 
bia,  Mo.,  the  loss  of  an  active  and  enlightened  member  of  the  Association,  whose 
knowledge  and  wisdom.  Joined  to  great  kindliness  of  heart  and  indomitable  energy, 
will  long  live  in  our  memory. 

His  investigations  for  the  advancement  of  agriculture  are  laid  down  in  numerous 
bulletins ;  his  work  as  a  teacher  lives  in  the  nearte  of  men  and  women  engaged  in 
the  successful  pursuit  of  their  vocation,  and  at  least  two  States  bear,  in  the  organi- 
£ation  of  their  agricultural  colleges^  evidence  of  his  work  as  an  efficient  and  able 
orsnuiizer. 

We  shall  miss  him  from  our  eouncilB,  and  the  Association  is  distinctly  made  poorer 
by  his  death. 

P.  Schweitzer. 
A.  K.  Raub. 
W.  M.  Hays. 

Adopted. 

Mr.  Whttb.  The  committee,  to  which  was  referred  the  president's  address,  b^s 
leave  to  report  for  consideration  of  the  Association  the  following  resolution : 

Beiolvedf  (1)  That  a  special  committee  of  three,  of  which  the  retiring  president 
shall  be  chairman,  be  appointed  to  codify  the  resolutions  and  declarations  of  previous 
meetings  of  this  Association  concerning  uniformity  in  action  on  the  part  of  the  col- 
leges and  stations  in  matters  of  common  interest,  said  committee  to  report  at  the 
next  annual  convention  of  the  Association. 

(2)  That  the  executive  committee  be  requested  to  prepare  a  circular  letter  embody- 
ing such  extracts  from  the  president's  address  as  may  be  proper  to  set  forth  succinctly 
the  objects  and  utility  of  this  Association,  and  to  forwiu^  the  same  to  such  colleges 
and  stations  as  may  not  now  be  members  of  this  Association,  with  a  view  to  secnr- 
ing  active  membership  in  the  Association  of  every  college  and  station  eligible  thereto. 

(3)  That  the  executive  committee  be  requested  to  take  into  consideration  the 
advieability  of  assigning  a  place  on  the  programme  of  the  next  annual  convention 
for  the  discussion  of  the  matters  of  station  bulletins  and  the  participation  of  the 
stations  and  colleges  in  farmers'  institutes,  agricultural  exhibitions,  etc. 

(4)  That  the  executive  committee  be  instructed  to  continue  the  effort  to  secure  the 
establishment  of  an  office  of  land-grant  colleges  in  the  Bureau  of  Education,  Depart- 
ment of  Interior,  on  the  line  recommended  by  this  Association  at  the  eighth  annual 
convention  and  approved  by  the  honorable  Secretary  of  Interior,  it  being  the  opin- 
ion of  this  Association  that  the  provision  made  for  this  purpose  by  the  last  Congress 
is  inade<|uate  for  such  an  office  as  was  contemplated  in  the  recommendation  of  this 
Association  to  the  Secretary  of  Interior. 

(5)  That  this  Association  emphasizes  the  importance  of  so  administering  and 
accounting  for  the  "  Hatch ''  fdnd  as  to  {preclude  any  charge  that  it  is  being  diverted 
from  its  sole  legitimate  objects,  viz,  agricultural  experimentation  and  research,  and 
the  dissemination  of  the  results  thereof;  and  to  that  end  heartily  indorses,  and  reaf- 
firms such  portions  of  the  report  of  the  committee  of  this  Association,  of  date  Octo- 
ber 19,  1887,  as  refer  to  this  subject. 

The  committee  further  recommends  that  the  following  resolutions  be  printed  and 
lie  on  the  table  for  one  year: 

(1)  That  this  Association  cordially  approves  and  indorses  the  sentiments  expressed 
by  the  president  in  his  address,  as  follows :  "  It  is  certain  that  Congress  never  intended 
by  land  grants  or  annuities  to  relieve  any  State  or  Territory  fh)m  the  duty  of  pro- 
viding its  own  hiffh  schools  and  grammar  schools.  ♦  *  •  The  legality  of  apply- 
ing the  so-called;  Morrill  funds' to  the  support  of  preparatory  departments  •  •  • 
is  to  be  doubted  in  any  case.  In  a  few  exceptional  instances  the  circumstances  may 
justify  a  land-grant  college  in  making  temporary  provision  for  preparing  students 
for  its  college  classes,  but  the  expense  of  such  work  should  certainly  be  met  from 
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other  fonds  as  sood  as  possible,  and  the  responsibility  of  pnt>llc-scbool  service  of  all 
grades  thrown  upon  local  authorities.  The  institutions  in  affiliation  with  this  Asso- 
ciation should  in  all  respects  be  colleges  in  fact  as  well  as  in  name.'' 

(2)  That  it  is  the  opinion  of  this  Association  that  the  efficiency  and  success  of 
station  work  will  be  most  effectaally  secured  and  the  business  affairs  of  the  sta- 
tions most  efficiently  conducted  by  the  organization  of  each  station  with  a  single 
execative  head,  responsible  to  the  goyeming  board  of  the  institution  and  represent- 
ing the  station  in  its  relations  to  the  public  and  to  the  Department  of  Agriculture. 

The  committee,  as  instructed,  has  also  had  under  consideration  the  valuable  paper 
of  Director  True,  of  the  Office  of  Experiment  Stations,  and  reports  by  resolution  as 
follows: 

fiesolvedf  That  the  Association  heartily  indorses  the  suggestions  contained  in  the 
address  of  Director  True  upon  "  Permanent  Elements  in  Experiment  Station  Work," 
and  that  in  particular  it  regards  reasonable  permanence  in  the  tenure  of  office  of  the 
governing  body  and  the  station  officers,  and  the  preparation  and  careful  preservation 
of  ftdl,  systematic,  and  accurate  records,  as  essential  elements  of  successful  station 
work. 

H.  C.  White, 
C.  O.  Flagg, 
£.  A.  Bkyak, 
H.  P.  Armsbt, 
P.  Schweitzer, 

Committee. 
Mr.  Whitb.  I  am  directed  by  the  committee,  Mr.  Chairman,  to  move  the  adoption 
of  the  resolutions. 

After  prolonged  discussion  the  report  of  the  committee,  as  presented  above,  was 
adopted. 
Mr.  Whbelbr.  Mr.  Chairman,  I  have  a  resolution  which  I  desire  to  introduce : 

Beeolved,  That  it  is  the  sense  of  this  Association  that  a  great  saving  in  the  time 
required  for  the  education  of  the  people  of  the  country  might  be  made,  and  that  tlio 
business  of  the  country  would  be  facilitated  by  the  early  adoption  of  the  metric 
system  as  the  only  legal  standard  of  weights  and  measures  for  the  United  States ; 
and  furthermore,  that  the  country  is  now  as  well  situated  as  it  probably  ever  will 
be  for  the  adoption  of  this  system. 

The  Chairman.  The  resolution  introduced  by  Mr.  Wheeler  is  referred  to  the 
executive  committee,  under  the  rules  on  the  order  of  business. 
Mr.  MacLban.  I  wish  to  offer  the  following  resolution : 

Beeolvedf  That  the  convention  request  the  executive  committee  to  accept  the  cor- 
dial invitation  extended  by  President  Cyrus  Northrop  of  the  University  of  Minne- 
sota, to  hold  the  next  annual  convention  of  the  Association  at  Minneapolis. 

The  CHAiitBfAN.  I  understand  the  motion  is  offered  for  reference.  The  motion  is 
accepted  and  referred  to  the  executive  committee. 

Mr.  Myers.  Tour  committee,  appointed  to  nominate  officers  of  the  Association  for 
the  ensuing  year,  have  the  honor  to  present  the  following  recommendations : 

Far  president — S.  W.  Johnson,  of  Connecticut. 

Forvice-pre8ident9—(l)  Cyrus  Northrop,  of  Minnesota;  (2)  J.  H.  ConneU.  of  Toxas ; 
(S)  8.  W.  Robinson,  of  Ohio;  (4)  E.  A.  Bryan,  of  Washington;  (5)  R.  Bf.  Jesse,  of 

Far  eecretary  and  trea»wrer—J,  H.  Washburn,  of  Rhode  Island. 
Far  executive  committee — H.  H.  Goodell,  of  Massachusetts ;  Alston  Ellis,  of  Colo- 
rado; H.  C.  White,  of  Georgia;  E.  B.  Voorhees,  of  New  Jersey,  and  the  ex  officio  mem- 
bers provided  for  by  the  constitution :  H.  E.  Alvord,  of  Washington,  D.  C,  the  retir- 
ing president;  S.  W.  Johnson,  of  Connecticut,  the  incoming  president,  and  J.  H. 
Wasnbum,  of  Rhode  Island,  secretary  and  treasurer. 
For  hihliographer^A.  C.  True,  of  Washington,  D.  C. 
Bespeetfhlly  submitted* 

John  A.  Myers, 
Alston  Ellis, 
Austin  Scott, 
E.  W.  Hilqaud, 
R.  J.  Redding, 
Joseph  L.  Hills, 
T.  M.  Haecker, 

Committee. 
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The  report  was  accepted  and  adopted,  and  by  ballot  tbe  officers  nominated 
elected. 

Mr.  Pattkrson.  If  reports  from  sections  are  now  in  order,  I  will  report  the  follow- 
ing nominations  of  officers  for  the  Section  on  Mechanic  Arts  for  the  ensuing  jetatz 
Chairman,  J.  W.  Lawrence;  Yice-ohairman,  8.  Fortier;  secretary,  F.  P.  Anderson. 

The  Chairman.  It  is  moved  and  seconded  that  the  report  of  the  committee  on 
nominations  for  officers  of  the  Section  on  Mechanic  Arts  be  confirmed. 

Nominations  confirmed. 

Mr.  Gillette  presented  the  foUowing  report  of  officers  nominated  for  the  Misning 
year  in  the  Section  on  Entomology:  Chairman,  Otto  Logger;  secretary,  G.  C.  DaTia. 

Nominations  confirmed. 

Mr.  Yoorheee,  chairman  of  the  Section  on  Agricnlture  and  Chemistry,  reported 
the  following  nominations  for  officers  of  the  section  for  the  ensuing  year:  Chftinnan, 
C.  C.Georgeson;  vice-chairman,  C.  F.  Curtiss;  secretary,  H.  J.  Patterson. 

Elected. 

Mr.  Gboroeson.  Tour  committee,  to  which  was  referred  the  matter  of  reoom- 
mending  a  convenient  factor  for  expressing  butter-fat  records  in  approximate  eqaira- 
lent  of  butter,  begs  leave  to  report  as  follows : 

The  ninety-dav  Columbian  dairy  test  is  the  most  elaborate  and  carefully  oondnoted 
on  record.  In  this  teat  96.67  per  cent  of  the  fat  in  the  whole  milk  wns  saved  in  -Hie 
butter.  This  butter  on  tbe  average  contained  82.37  per  cent  of  butter  fat;  in  other 
words,  117.3  pounds  of  butter  were  made  i^m  each  100  pounds  of  butter  fkt  in  the 
whole  milk.  The  exact  conversion  factor  wonld  therefore  be  1.178.  As  this  fs  an 
awkward  number  to  use,  and  as  1^  is  so  nearly  the  same  (the  difference  in  compntinif 
the  record  of  a  14<pound  cow  for  a  week  by  these  two  factors  being  only  0,&i  of  a 
pound  of  butter),  it  has  seemed  best  to  recommend  that  the  latter  be  used  as  the 
conversion  factor,  and  we  further  recommend  that  this  section  recommends  to  the 
Association  the  adoption  of  the  following  resolution: 

**Be9olred,  That  this  Assoointion  recommends  to  the  several  stations  that  the  results 
of  tests  of  dairy  cows  or  herds  be  expressed  in  terms  of  butter  fot,  and  that  when 
desirable  to  express  these  records  in  terms  of  approximate  equivalent  in  butter  tliaf 
such  equivalent  be  computod  by  multiplying  the  amount  of  butter  &t  by  1^." 

On  motion  of  Mr.  Hilgard  the  reeolntrion  was  adopted. 

The  Chairman.  We  now  proceed  to  the  order  of  business  as  printed,  being  a  con- 
sideration of  the  subject  named  in  the  programme :  ''Uniformity  of  Nomen<datnrein 
Station  Publications.'*    The  discussion  of  this  topic  will  be  opened  by  Mr.  Armsby. 

Mr.  Armsby.  I  desire  to  say  that  the  subject  is  onethat  was  called  to  my  attention 
by  the  chairman  of  the  advisory  committee  of  our  station.  There  is  considtoable 
diversity  in  the  nomenclature  of  station  bulletins.  They  employ  various  synonyms 
which  are  perfectly  justifiable,  but  which  are  liable  to  produce  difficulty.  This  gen* 
tleman  who  brought  tbe  matter  to  my  attention  says  himself,  ''Let  me  assert  it  that 
I  found  considerable  difficulty  in  ascertaining  just  what  certain  stations  meant  bj 
certain  terms.''  Now,  it  is  obvious  that  the  convention  can  not  at  this  time  take  any 
definite  action  upon  such  a  question  as  this.  I  suggested  to  the  chairman  of  tbe 
executive  committee  to  place  it  upon  the  programme,  simply  looking  toward  greater 
uniformity  in  this  particular. 

Mr.  Hilgard.  Do  I  understand  that  the  object  of  this  arrangement  is  the  adoxitlon 
of  particular  terms  or  a  form  of  printing? 

Mr.  Armsby.  For  tbe  use  of  terms  or  a  system  of  terminology. 

Mr.  Hilgard.  I  move  that  a  special  committee  be  appointed,  to  report  a  year  heneb 
on  the  subject  named. 

Adopted. 

The  Chairman.  The  motion  prevaUs;  the  committee  will  be  named  later.  The 
next  subject  on  the  programme  is,  "How  Shall  We  Teach  Horticulture,"  by  W.  R. 
Lazenby. 

How  Shall  We  Teach  Horticulture  f 

I  presume  we  will  all  agree  that  particular  subjects  or  special  types  of  studies 
require  special  treatment.  Language  may  be  taught  by  one  meth^,  botany  by 
another,  chemistry  by  another,  engineering  by  still  another.    While  the  methods  of 
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iiidtmction  in  these  and  other  snbjects  are  somewhat  varied^  there  is  one  general 
plan  which  the  opinion  of  the  competent  or  universal  experience  has  pronounced 
Dest  for  each.    So  there  may  and  should  be  one  best  way  to  teach  horticulture. 

In  solving  a  problem  in  geometry  or  calculus  the  conditions  are  ever  the  same.  In 
horticulture  this  is  not  so.  The  matertials  he  horticulturist  works  with  arc  livine 
thin^  and  the  conditions  affecting  his  work  are  constantly  changing.  You  can  teu 
a  student  how  to  measure  and  lay  off  a  piece  of  land,  how  to  build  a  bridge,  or  how 
to  make  a  dynamo.  If  he  correctly  follows  correct  instructions  he  reaches  definite 
and  correct  results.  But  horticulture  can  not  be  taught  in  the  same  way,  because 
there  is  nothing  exact;  there  are  no  permanent  conditions.  No  one  can  tell  why  of 
two  equal  areas  of  soil  of  the  same  chemical  composition  and  apparentlv  of  the 
same  mechanictd  structure,  one  will  yield  a  generous  and  the  other  a  scanty  harvest. 
"We  can  not  tell  why  of  two  fruit  trees  of  the  same  variety,  receiving  the  same  treat- 
ment, one  is  barren  and  the  other  is  fruitful. 

One  fundamental  difficulty  in  teaching  horticulture  is  because  of  this  variation 
and  uncertainty.  No  strictly  practical  question  in  this  art  seems  capable  of  exact 
solution. 

Another  difficnltv  is  the  fact  that  we  have  little  experience  to  guide  us.  There 
were  no  teachers  or  horticulture  in  past  generations.  Like  pioneers,  we  must  adapt 
ourselves  to  the  situation  and  develop  methods  of  our  own.  As  beginners  I  fear  we 
have  too  often  faUen  into  the  mistake  of  trying  to  teach  horticulture  under  the 

Siise  of  the  various  sciences  closely  related  thereto.  However  close  the  relation- 
ip.  and  however  necessary  as  a  preparation,  these  sciences  are  not  horticulture. 
All  the  science  in  the  world,  while  it  miffht  powerfully  help,  could  not  of  itself  cause 
any  young  man  or  woman  to  become  a  skillful  fruit  culturist,  florist,  nurseryman,  or 
landscape  gardener. 

Horticulture  is  an  art  and  must  be  taught  as  an  art.  It  can  only  be  mastered  by 
training  and  practice.  If  we  are  teachers  of  horticulture,  we  ought  to  teach  the  art 
of  horticulture. 

Botany  and  chemistry  mav  teach  much  regarding  the  growth  and  feeding  of 
plants,  but  they  do  not  teach  how  to  select  varieties,  propagate,  transplant,  culti- 
vate, fertilize,  prune,  or,  what  is  often  still  more  essential,  how  to  harvest  and  market 
the  product  to  the  best  advantage. 

Horticulture  may  be  compared  to  a  wheel  in  which  the  hub  or  foundation  of  the 
structure  ma;^  represent  an  ordinary  English  or  common  school  education.  The 
spokes  radiatine  from  the  hub  may  represent  the  various  sciences,  geology,  chem- 
istry, botany,  physics,  physiology,  entomology,  meteorology,  political  economy,  etc. 
But  a  wheel  consisting  of  hub  and  spokes  alone  is  not  a  very  useful  structure.  It 
needs  the  felly  and  tire,  and  these  may  represent  technical  training  by  the  scientific 
method. 

In  teaching  horticulture,  therefore,  it  should  always  be  considered  an  art  whose 
true  substantial  base  is  science. 

But  the  question  before  us  is,  How  shall  we  teach  this  art? 

The  problem,  stated  briefly  and  in  a  very  general  way,  is  this :  Given  a  class  of  from 
six  to  twenty  students,  varying  from  16  to  %  years  of  age,  who  are  to  receive  instruc* 
tion  from  two  to  six  hours  a  week  for  from  one  to  six  or  eight  college  terms,  to  find 
the  best  i>ossible  division  and  methods  of  work  for  the  following  ends:  (1)  Technical 
training;  (2)  acquisition  of  knowledge;  (3)  intellectual  culture. 

The  main  factors  which  enter  into  this  problem  are  (1)  that  the  students  possess 
very  unequal  ability  and  attainments,  especially  in  a  knowledge  of  the  elementary 
prineiples  of  the  sciences;  (2)  that  some  can  remain  only  part  of  a  year,  others  one 
year,  others  two,  while  a  small  percentage  will  complete  the  course ;  (3)  that  the 
students  require  instruction  and  training  adapted  to  their  ability  and  needs  each 
successive  term,  thus  permitting  progress;  (4)  that  the  equipment  and  facilities  for 
thorough  technical  training  are  usufQly  scanty  and  wholly  inadequate  for  the  work 
to  bo  done. 

It  is  also  to  be  kept  in  mind  that  in  a  course,  department,  or  school  of  horticulture 
the  question  involves  the  best  possible  training  and  instruction,  not  in  the  art  of 
horticulture  alone,  but  in  those  other  branches  which  are  essential  to  a  well-rounded 
education. 

In  the  Ohio  State  University,  of  which  I  have  the  honor  to  be  a  representative, 
instruction  in  horticulture  is  required  in  three  distinct  courses  of  study,  viz,  in  the 
four  years'  course  in  horticulture  and  forestry,  the  four  years'  course  in  agriculture, 
and  in  the  two  years'  course  in  agriculture.  There  are  six  distinct  courses  of  instruc- 
tion offered,  as  follows:  (1)  What  is  termed  "The  elements  of  horticulture;"  (2) 
vegetable  gardening,  including  the  winter  forcing  bouse :  (3)  small  fruit  culture  and 
the  nursery;  (4)  pomology  and  viticulture;  (5)  arboriculture  and  forestry;  (6)  flori- 
oultnre  and  landscape  gardening. 

'(he  work  in  the  elements  of  horticulture  is  almost  wholly  practical  and  is  done  in 
the  liEiboratory,  greenhouse,  and  gardens.    It  consists,  for  example,  of  such  subjects 
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aathe  mechanical  examination  and  testing  of  seeds;  propagation  by  seeds;  trans 
planting,  irri^ting,  pnining,  budding,  grafting,  cross  fertilization^  Judging  vege- 
tables and  fruits,  and  similar  topics. 

The  more  important  basal  or  fundamental  operations  in  horticulture,  like  thoee 
named  above,  are  selected  because  their  successful  performance  requires  technical 
skill  and  a  knowledge  of  the  elementary  principles  of  science.  The  skill  is  acquired 
by  practice,  and  the  necessary  scientific  knowledge  has  already  been  gained,  for  before 
entering  upon  this  course  the  student  is  expected  to  be  well  prepared  in  agricul- 
tural chemistry,  botany,  geology,  and  physics. 

The  practical  work  of  this  course  is  supplemented  by  one  or  more  lectures  a  week 
on  some  more  general  topics.  The  following  are  illuntrations  of  some  of  the  sub- 
jects treated :  "A  historical  sketch  of  horticulture  f  *^  Different  divisions  of  the  art ; " 
'^  Its  relation  to  science ;  '^  *'  The  advantages  of  horticulture  as  a  profession ; "  "  Loca- 
tion for  horticultural  work ; ''  ''The  great  horticultural  States  of  the  Union ; "  **  Hor- 
ticultural organizations;''  ''Some  of  the  successful  horticulturists  of  the  United 
States.''  It  will  be  seen  that  these  lectures  have  no  direct  reference  to  the  special 
technical  work  in  hand.  Their  object  is  to  convey  knowledge  and  to  inspire  a  respect 
and  enthusiasm  for  the  art.  They  give  the  student*  a  broader,  truer  conception  of 
the  real  meaning  and  mission  of  horticulture,  and  show  him  that  he  is  entering  upon 
the  study  of  a  grand,  useful,  and  ennobling  industry. 

Another  feature  of  the  work  of  this  course  which  was  introduced  last  spring  is  tbe 
keeping  by  each  student  of  a  dnily  journal,  in  which  is  briefly  recorded  the  more 
important  operations  and  incidents  of  each  day's  occurrence  in  the  department.  In 
these  journals  notes  were  made  regarding  the  weather,  the  date  of  planting,  culti- 
vating, and  harvesting  the  principal  crops;  the  time  of  blooming  of  the  garden  and 
orchard  fruits;  the  appearance  of  weeds,  insects,  and  birds;  the  amount  of  product 
sold  and  prices  received,  etc.  These  dail^  calendars  or  record  books  were  examined 
every  Monday,  and  suggestions  for  making  them  more  complete  and  useful  were 

fiven  from  time  to  time.  This  keeping  of  a  daily  journal  was  a  signal  success,  and 
believe  its  value  can  scarcely  be  overestimated.  It  developed  the  faculty  of  obser- 
vation and  elicited  an  interest  in  the  various  divisions  of  the  department  that  was 
an  equal  plessure  and  inspiration. 

This  course  in  elementary  horticulture  which  I  have  briefly  outlined  may  not  be 
the  wisest  or  the  best.  I  believe,  however,  that  it  has  some  good  features  and  is 
fairly  well  adapted  to  the  conditions  existing;  at  our  State  university.  While  it  is 
more  or  less  complete  and  self-contained,  and  is  thus  adapted  to  those  who  can  spend 
only  a  year  or  less  in  the  study  of  horticulture,  it  forms  an  excellent  prefMuration  for 
the  courses  which  succeetl  it. 

The  special  points  I  would  urge  in  its  favor  are,  (1)  that  it  is  a  flexible  course  of 
study,  and  (2)  that  i^  serves  the  three  distinct  ends  of  education,  viz,  technical 
training,  acquisition  of  knowledge,  and  mental  discipline. 

I  will  not  weary  your  patience  by  discussing  the  methods  of  instruction  in  the  sne- 
ceeding  courses.  In  these  the  number  of  students  is  smaller,  and  thus  far  tiie  plan 
of  individual  instruction  has  been  largely  followed. 

It  may  be  thought  by  some  that  the  demand  for  horticultural  education  and  train- 
ing is  not  sufficient  to  give  it  an  extended  place  in  the  curriculum  of  our  land- grant 
ooTleges.  It  should  be  remembered  that  while  horticulture  is  one  of  the  youngest, 
it  is  one  of  the  most  rapidly  developing  arts  in  this  country.  The  fruit  interests 
alone  of  States  like  California,  New  York,  Ohio,  Michigan,  and  others  are  great  and 
constantly  growing. 

The  forcing  of  winter  vegetables  and  the  cultivation  of  finer  products  of  the 
garden  are  rapidly  extending  and  are  becoming  more  and  more  profitable.  Commer- 
cial floriculture  is  developing  with  marvelous  rapidity  and  bids  fair  to  soon  become 
one  of  the  most  important  branches  of  horticulture.  According  to  the  oensas  of 
1890  the  annual  product  Arom  this  business  is  over  $26,000,000.  The  Society  <tf 
American  Florists,  one  of  the  strongest  distinctively  horticultural  organizations  in 
this  country,  has  for  years  persistently  urged  the  importance,  the  necessity,  of  a 
school  or  department  of  floriculture.  It  is  doubtful  if  there  is  any  industry  of  equsl 
extent  and  usefulness  so  entirely  wanting  in  opportunity  for  advanced  study  and 
scientitic  training.  With  the  exception  or  the  Shaw  Botiuiic  Garden — and  there  the 
number  of  students  is  limited  to  six  or  eight — I  know  of  no  place  where  the  practical 
florist  can  tnrn  for  guidance  and  Instruction.  1  have  received  letters  the  past  year 
that  testify  that  young  men  and  young  women  are  looking  toward  floriculture  as  a 
vocation  which  offers  many  and  signal  advantages.  It  is  an  industry  especially 
adapted  to  women,  and  several  thousands  are  alrei^y  engaged  in  it.  We  should  also 
realize  that  a  general  home  interest  in  flowers  and  ornamental  gardening  is  rapidly 
developing. 

It  will  thus  be  seen  that  broad  and  liberal  horticultural  instruction  embraces  many 
different  divisions,  and  our  departments  of  horticultore  should  be  prexwred  to  i 
the  growing  demands* 
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One  Tery  essential  featore  in  the  way  of  needfnl  preparation  is  a  better  material 
equipment.  It  is  possible  that  this  department  in  a  few  highly  favored  institutions 
like  Cornell,  the  University  of  Wisconsin,  the  Agricultural  College  of  Michigan,  and 
perhaps  one  or  two  others,  have  all  that  could  reasonably  be  expected  or  even  wisely 
aesired.  But  I  am  quite  sure  this  is  not  the  situation  in  many  other  land-grant  col- 
leges. Some,  I  am  pleased  to  say,  have  fairly  good  facilities  for  teaching  and  illus- 
trating pomology,  small- fruit  culture,  and  vegetable  gardening.  But  how  many  have 
well-equipped  divisions  in  floriculture,  landscape  gardening,  or  forestry?  Without 
the  proper  eauipment  but  little  can  be  done  along  these  lines,  yet  their  importance 
can  scarcely  be  overrated. 

Although  the  opportunities  for  studying  horticulture  in  its  various  branches  are 
better  than  ever  before,  the  appropriations  for  the  use  of  these  departments  in  our 
various  colleges  have  been,  as  a  rule,  wholly  inadequate  for  anything  like  good 
equipment  and  broad,  progressive  work. 

Under  reasonably  good  management  a  college  or  university  advances  and  prospers 
just  about  in  proportion  to  the  means  at  its  disposal.  Its  progress  depends  mainly 
upon  the  capital  it  can  command.  If  this  be  true  of  the  college  or  university  as  a 
wnole,  it  is  no  less  true  of  each  particular  department. 

If  one  department  has  two  or  three  times  the  means  at  its  command  that  another 
has  it  ought  to  advance  or  develop  twice  or  thrice  as  fast.  While  it  may  reqiiire 
more  to  equip  one  department  than  to  equip  with  equal  completeness  another,  there 
is  less  difference  than  may  appear  at  first  si^bt.  The  actual  difference  in  require- 
ments in  the  different  technical  departments  is  comparatively  slight. 

The  amount  of  capital  necessary  to  thoroughly  equip  and  conduct  a  well-appointed 
department  of  horticulture  is  Just  about  the  same  as  that  necessary  to  equip  the  agri- 
cultural department  or  the  department  of  mechanic  arts. 

It  has  been  asserted  that  we  do  not  need  this  expensive  equipment  and  enlarged 
facilities  until  we  have  the  students.  But  the  fact  is  we  shall  never  have  the  stu- 
dents until  we  have  the  facilities.  How  many  dairy  students  did  we  have  in  the 
various  colleges  until  thousands  of  dollars  were  spent  in  thoroughly  equipping  and 
furnishing  our  dairy  departments? 

I  do  not  understand  that  there  is  now  any  lack  of  students  in  our  dairy  schools 
where  they  are  amply  and  generously  supplied  with  facilities  for  instruction. 

So  it  will  be  in  horticulture.  Given  a  properly  equipped  department  or  school 
and  the  students  will  be  on  hand.  I  urge  upon  the  trustees  and  prcBidonts  of  our 
different  State  colleges  or  universities,  and  especially  upon  those  connected  with  hor- 
ticultural departments,  to  demand  large  things  for  horticulture.  We  have  a  right  to 
so  demand.  Education  by  the  State  is  sometliing  more  than  a  business  enterprise  or 
mere  commercial  speculation.  True  education  is  based  upon  philanthropy.  It  is  the 
duty  of  the  State  to  provide  and  extend  it;  to  furnish  the  education  adapted  to  the 
needs  of  our  citizens,  be  the  demand  great  or  small.  The  cultivators  of  the  soil  out- 
number all  other  classes  of  our  population.  Never  before  in  the  history  of  our  coun- 
try have  so  many  small  holdings  of^land  been  used  to  such  advantage.  In  these  times 
of  business  depression,  many  are  anxiously  seeking  for  instruction  in  the  various 
branches  of  horticulture.  Institutions  founded  for  the  special  purpose  of  providing 
the  industrial  classes  a  liberal  and  practical  education  in  the  various  pursuits  and 
professions  of  life  ought  not  to  neglect  those  which  engage  so  largo  a  number  of  our 
citizens.  It  is  true  that  many  who  desire  this  education  can  not  come  to  our  colleges 
and  universities.  Fortunately,  the  whole  tendency  of  modern  educational  methods 
is  toward  bringing  the  results  of  education  and  training  before  the  whole  people. 

Our  mission  as  teachers  of  horticulture  is  first  to  teach  those  who  come  ana  join 
our  classes,  and  second  to  give  as  much  instruction  as  possible  away  from  the  col- 
lege, choosing  those  places  where  special  needs  exist.  What  do  the  people  of  my 
State  most  need  to  know  in  the  way  of  horticultural  instruction  is  a  question  we 
should  keep  constantly  before  us.  We  can  and  ought  to  do  some  good  missionary 
work  at  our  farmers'  institutes  through  our  State  and  county  horticultural  societies 
and  university  extension  methods.  I  believe  that  no  class  of  our  population  is 
giving  more  earnest,  original  thought  to  the  different  economic  problems  connected 
with  the  successful  cultivation  of  the  soil  than  are  the  horticulturists  of  our  country. 
I  am  certain  that  no  class  is  more  eager  to  receive  the  instruction  and  inspiration  of 
science. 

Permit  me  to  call  attention  to  a  new  line  of  work  inaugurated  and  put  in  opera- 
tion the  present  season  bv  the  horticultural  department  of  the  Ohio  State  Univer- 
sity. It  IS  the  Judging  of  samples  of  standard  and  new  varieties  of  f^uit,  flowers, 
and  the  finer  products  of  the  vegetable  garden.  Just  a  bare  beginning  has  been 
made  in  this  work,  but  it  promises  to  become  a  useful  feature  of  the  department. 
Briefly  outlined,  the  plan  is  this :  Professional  and  amateur  growers  of  fruit,  flowers, 
and  vegetables  are  invited  to  send  samples  of  the  same  to  the  university,  where  they 
are  carefully  examined  and  Judged.  By  this  means  we  expect  to  be  able  to  learn 
what  sections  of  the  State  produce  horticultural  products  of  tiie  finest  type  and 
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who  are  the  most  skillful  jop^wera.  It  will  give  oar  studeois  an  opportunity  to 
become  acquainted  with  different  varieties  and  with  the  offect«  produced  by  varia- 
tions in  80i1|  climate,  exposure,  and  difterent  methods  of  culture  upon  the  same 
variety.  It  will  tend  to  stimulate  the  selection  of  better  varieties  and  the  produc- 
tion of  finer  specimens.  Above  all,  it  will  keep  those  interested  in  horticnlture  in 
touch  with  the  university.  If  the  work  of  judging  should  become  too  burdensome, 
it  can  easily  be  restricted  to  certain  classes  of  products. 

Although,  as  already  said,  this  is  a  new  feature,  I  believe  it  will  prove  of  great 
value  to  the  horticultural  interests  of  oar  State. 

I  close  this  suggestive  rather  than  exhaustive  paper  with  the  avowal  of  a  joyfid 
trust  that  the  &ture  of  American  horticulture  will  evince  rapid  and  marked 
improvenieut  over  its  past,  and  that  the  earnest,  intelligent  efforts  of  the  worken 
in  our  agricultural  colleges  and  experiment  stations  will  impel  it  toward  a  perfection 
such  as  we  have  scarcely  dared  to  dream.  If  those  of  us  who  love  the  art  will  intel- 
ligently resolve  that  we  will  do  our  share  in  its  advancement,  it  will  not  be  long 
until  we  have  a  horticulture  that  is  worthy  of  oar  country  and  worthy  of  the  age 
in  which  we  live. 

The  CHAiRBfAN.  Before  proceeding  with  any  discassion  of  this  paper  it  may  he 
desirable  to  state  that  the  Section  on  Mechanic  Arts  asks  to  have  its  time  assigned 
to  this  programme  postponed  until  this  afternoon,  and  at  that  point  upon  the  pro- 
gramme we  will  have  presented  the  paper  of  Mr.  Hilgard,  on  ''The  Distribation  of 
Salts  in  Alkali  Soils.'' 

Mr.  Bryan.  I  merely  want  to  aak  Mr.  Lasenby  of  what  the  equipment  of  *  horti- 
coltural  station  should  consist  f 

Mr.  Lazrnby.  They  should  have  an  equipment  of  a  greenhoase,  and  I  think  also  a 
laboratory  whore  work  can  be  carried  on  irrespective  of  the  weather. 

Mr.  GoFF.  In  my  own  work,  in  giving  instruction  in  horticulture,  I  have  found 
some  difficulties.  We  have  one  class  made  up  of  students  belonging  to  oar  four 
vears'  college  course.  These  students  come  to  us  at  the  end  of  the  second  year;  they 
have  had  some  considerable  training  in  natural  science;  with  them  it  is  a  compara- 
tively easy  matter  to  give  profitable  and  interesting  work  in  horticulture.  But  we 
have  another  class,  which  in  our  institution  predominates,  that  is  made  up  of  boys 
who  come  to  us  from  the  farm  and  from  the  district  school.  They  have  had  no  higher 
training  than  such  as  can  be  had  in  the  district  school.  They  know  nothing  of 
botany ;  they  are  not  accustomed  to  assimilating  lectures;  they  are  not  accustomM  to 
taking  notes ;  they  are  not  accustomed  even  to  pursuing  abstract  thoughts,  aud  it  it 
with  this  cla«s  that  I  have  been  compelled  to  exercise  my  ingenuity.  My  first  attempt 
was  by  lectures,  but  I  found  that  this  was  not  a  marked  success;  for  a  time  they 
were  interested ;  later  some  of  them  seemed  to  become  drowsy.  While  I  tried  to 
make  my  matter  as  elementary  as  I  could,  I  found  that  I  was  failing  to  reach  a  part 
of  them.  I  go  on  the  assumption  that  inasmuch  as  the  young  student  is  without  the 
knowledge  of  botany,  without  much  knowledge  of  physics  or  chemistry,  I  can  do 
more  for  such  a  student  by  beginning  and  teaching  him  a  few  elementary  principles 
of  science  and  then  helping  him  to  apply  those  principles  to  practical  work  than  by 
beginning  at  the  other  end  and  pounding  in  a  lot  of  desultory  faicts ;  aud  I  find,  also, 
that  it  Is  much  easier  to  interest  this  class  of  students  with  their  hands  than  it  is 
with  their  ears,  and  this  led  us  to  found  a  department  which  we  call  "Horticultural 
laboratory  work." 

Now,  I  have  said  that  I  begin  by  stating  a  few  of  the  principles  that  underlie  the 
science  of  horticulture.  I  am  careful  first  not  to  state  those  principles  in  a  forcible 
manner.  To  illustrate  what  I  say  specifically,  I  want  to  teach  a  student  in  regard  to 
the  germination  of  seeds:  I  first  state  this  principle,  that  seeds  in  order  to  germinate 
must  have  oxygen,  but  tne  real  emphasis  of  this  principle  is  given  through  a  little 
experiment  which  I  have  each  student  perform  for  himself  in  the  laboratory.  I  have 
attempted  different  methods  in  demonstrating  this  principle,  but  the  one  which  I 
find  the  most  useful  is  this:  I  give  each  student  two  nowerpot  saucers;  these 
saucers  I  first  wet;  then  I  give  each  student  a  small  quantity  of  our  loamy  clay  soil; 
I  also  give  each  student  a  small  quantity  of  sand  and  a  few  seeds,  and  each  student 
has  a  place  at  the  laboratory  table.  Now,  I  instruct  the  student  to  take  a  small 
quantity  of  this  wet  soil  and  flatten  out  a  quantity  of  it  and  place  it  over  the  bottom 
of  his  flowerpot  saucer.  I  next  instruct  him  to  put  on,  say,  twenty  navy  beans  upon 
this  moistened  soil  and  place  over  the  seeds  another  layer  and  carefully  press  the  soil 
down  about  the  beans.  Then  I  have  him  treat  the  other  saucer  in  the  same  wa^, 
u.sing  sand  instead  of  loam.  These  we  put  in  a  greenhouse  in  a  place  where  the  air 
is  moist  and  leave  until  the  next  day  or  the  second  day.  Then  I  have  the  student 
examine  this  little  experiment;  he  finds  out,  very  often  to  his  surprise,  that  the  beans 
between  the  puddled  loam  have  not  germinated;  while  the  others  have  germinated 


65 

nicely.  I  find  that  it  excites  a  good  deal  of  interest  on  the  part  of  the  stadents,  and 
variouB  reasons  are  offered,  bat  soon  the  right  one  is  generally  hit  npon,  and  then  we 
have  the  principle  established  in  a  way  which  will  never  be  forgotten,  that  a  seed 
if  planted  in  a  way  that  the  air  can  not  have  access  to  it,  will  not  germinate. 

Now,  1  say  to  the  students,  '*  If  you  have  some  beans  to  plant  in  your  garden, 
will  you  plant  them  at  a  time  when  the  soil  is  very  wet,  or  only  moderately  wetf  " 
Then  I  ask  them,  ''  If  it  were  necessary  to  plant  when  the  soil  is  very  wet,  would 
yoQ  pack  it  down,  or  would  you  put  it  on  lightly?"  They  are  able  to  answer  this 
question  from  their  thought;  they  understand  it  now,  and  they  understand  the 
reason.  I  carry  this  system  from  the  teaching  of  a  first  term  just  as  far  as  possible; 
we  do  not,  of  course,  confine  it  to  seeds,  but  to  the  development  of  roots,  etc.  Then, 
there  is  another  question  of  laboratory  instruction  that  is  dififerent  from  this.  This 
one,  you  see,  is  intended  to  demonstrate  the  principles;  the  other  is  intended  to 
instruct  in  the  art  of  certain  processes  in  horticulture  in  which  skill  is  necessary  in 
addition  to  knowledge.  For  instance,  in  the  manufacture  of  root  grafts:  First  we 
show  them  the  modelof  a  graft,  and  explain  it  to  them;  let  them  handle  it,  and  have 
them  observe  carefully  the  manner  in  which  the  outD  are  made.  After  they  have 
thoroughly  examined  it,  then  we  give  them  the  tools  and  grafting  knife,  the  scions, 
and  the  seedlings,  and,  first,  with  very  careful  instruction,  have  each  student  make 
a  few  grafts;  after  that,  as  an  inducement  to  practice  the  work,  we  furnish  them  the 
materials  and  allow  them  to  graft  a  certain  quantity  on  shares.  We  give  them  a 
certain  percentage  for  their  work,  simply  to  interest  them  in  it;  and  it  is  a  matter 
of  pleasure  to  us  to  receive  letters  from  our  students,  telling  us  how  much  they  have 
grafted,  and  the  profit  they  have  made  out  of  it.  We  are  constantly  finding  that  we 
are  needing  more  apparatus.  Most  of  this  apparatus  is  not  of  an  expensive  kind. 
With  the  exception  of  our  ma|g;nifying  glasses,  which,  perhaps,  are  our  most  expen- 
sive minor  apparatus,  it  consists  of  such  things  as  flowerpot  saucers,  flower  cups, 
a  little  pair  or  accurate  scales,  and  things  of  that  kind,  which  will  enable  the  stu- 
dents to  do  their  work.  In  our  winters  in  Wisconsin  the  ground  is  frozen  from 
early  in  December  very  often  until  the  Ist  of  April.  In  order  that  our  students  may 
be  taught  something  of  the  practice  of  horticulture  in  the  open  ground,  we  have 
provided  a  plat  expressly  for  this  purpose.  There  we  give  our  students  instruction 
in  making  hotbeds,  the  planting  of  root  grasses,  the  hilling  up  and  protection  of 
shrubs,  etc.    We  are  finding  these  houses  very  useful  indeed  in  our  sectional  work. 

Mr.  Card.  Previous  to  this  year  we  had  not  made  much  progress  in  horticulture, 
especially  in  the  line  of  laboratory  work;  this  comes  from  the  fact  that  our  labora- 
tory was  not  open  and  fully  equipped.  Of  course  we  can  supplement  that  to  a  cer* 
tain  extent  with  greenhouse  work.  We  find  this  especially  so  in  our  own  case, 
because  we  have  one  regular  course  in  greeuhouse  work,  and  those  students  are  well 
able  to  handle  the  greenhouse  work.  Of  course  students  who.  enter  in  the  middle 
of  the  year  can  not  take  the  same  interest  in  it.  In  my  own  work  this  year  I  have 
tried  to  provide  for  irregular  laboratory  work.  In  another  line  of  work  I  have  found 
what  may  be  termed  seminary  work  of  advantage  and  tried  it  during  a  term;  the 
next  term  we  combined  that  with  laboratory  work.  The  difficulties  must  be  over- 
come at  every  one  of  those  periods ;  if  there  is  work  at  the  farm,  we  take  them  there 
and  go  through  with  that  work;  otherwise  we  have  to  do  this  seminary  work,  and 
instead  of  spending  time  in  experimenting,  the  students  are  given  a  topic  and  turned 
loose  among  the  books  of  the  library  to  hunt  up  and  rummage  through  the  litera- 
ture relating  to  it.  Now,  while  that  is  the  most  satisfactory  method  of  getting 
students,  it  is  not  the  most  satisfactory  way  to  educate  students.  It  has  worked 
admirably  along  the  line  of  forestry  this  year.  I  usually  recommend  a  slip  system 
to  the  student  for  keeping  his  notes,  so  that  they  are  arranged  alphabetically.  Now 
we  are,  in  our  work,  coming  to  the  plan  of  garden  herbariums,  not  only  in  the  matter 
of  teaching,  but  in  experimental  work ;  we  know  that  most  of  our  students  are 
unfamiliar  with  many  varieties  of  plants  and  know  nothing  about  them,  and  if  we 
have  these  specimens  to  show  them  it  is  a  great  help.  The  camera  and  the  dark- 
room are  the  next  necessary  equipment  of  a  horticulturist's  office;  as  a  recorder  of 
results  to  place  before  our  class,  they  do  a  work  which  instruction  can  not  do.  The 
less  instructing  we  can  give  the  better.  Give  experiments.  For  instance,  one  topic 
waa  the  treating  of  the  poison  of  plants;  another  of  evaporation  beds.  One  was 
mulched,  one  was  left  untouched,  packing  without  stirring;  but  though  these  were 
not  accurate  experiments,  they  were  useful  to  the  students  in  that  they  were  getting 
information  from  it  all  the  time.  The  greatest  trouble  comes,  of  course,  from  the 
younger  students,  those  who  have  had  no  training.  In  my  own  case  at  least  the 
horticulturist  is  not  capable  of  teaching  plant  physiology.  We  give  next  year  a 
coarse  of  plant  physiology  adapted  to  horticulture.  That  will  only  be  given  to 
those  whohiave  had  botany. 

Mr.  Bans.  There  is  no  system  at  the  present  time  upon  which  we  can  all  unite  in 
teaching  horticulture.  Every  one  has  his  own  ideas  in  teaching.  It  seems  to  me 
that>  in  the  first  place,  we  should  in  every  instance  base  our  horticultural  teaching 
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apoB  botany.  But  I  find  <m«  freftt  trouble  is  that  the  stadents  are  neTer  pre- 
pared for  taking  up  bortionltare;  they  hare  never  had  safBcient  training  in  botany 
to  take  up  the  borticnltaral  work.  It  aeeme  to  me  that  the  botanists  might  develop 
some  system  of  teaching  botany  better  adapted  to  preparing  stndents  fc»-  a  oonrse  in 
horticulture.  Now,  this  work  that  Professor  Goff  speaks  of  oould  be  done  to  a  great 
extent  in  our  country  schools.  We  have,  especially  in  our  agricultural  colleges,  moi 
not  prepared  to  take  horticulture.  In  our  institution  Dr.  Myers,  who  is  direolor  of 
the  station,  is  glad  to  have  me  bring  horticulture  men  into  the  station :  therefore  we 
turn  our  station  work  into  the  laboratory  for  their  instruction,  and  many  of  the 
young  men  are  receiving  training  every  day  during  the  year  in  taking  up  work  along 
this  line.  I  think  this  u  one  way  in  which  we  can  take  up  the  horticultural  work- 
along  tbe  line  of  laboratory  work  in  experimental  work.  As  for  the  two  elaases  of 
men,  we  must  have,  if  we  continue  to  seek  students,  tbose  who  take  the  four  years' 
college  course,  and  those  who  take  the  short  course  Professor  Ooff  speaks  about,  and 
I  tlUnk  this  laboratory  work  should  be  arranged  for,  either  in  preparatory  years  or 
should  be  begun  before  they  are  thrown  into  the  general  college  courses.  If  tiiey 
take  up  this  sort  of  investigation  or  laboratory  work,  they  should  take  up  i 
additional  work— some  sort  of  scientific  herbarium  work.  We  most  begin  with  c 
kind  of  system. 

The  Chaibman.  The  next  topic  on  our  programme  is  the  paper  of  Professor  Hilgard, 
on  '<The  Distribution  of  Salts  in  Alkali  Soils.'' 

Thb  Distribution  or  Salts  in  Alkau  Soils. 

As  time  progresses  the  importance  of  the  alkali  question — i.  e.,  dealing  sooceflsfhOy 
with  the  cultivation  of  lands  more  or  less  largely  impregnated  with  soluble  mineral 
salts— becomes  more  and  more  obvious.  It  is  to  be  greatly  regretted  that  the  mis- 
taken efforts  of  landowners  to  suppress  or  at  teast  to  i^ore  this  matter,  for  fear  of 
injuring  the  selling  value  of  their  lands,  interpose  additional  difficulties  in  dealing 
with  an  intrinsiciJly  sufficiently  difficult  problem.  In  view  of  this  circumstance  we 
bear  patiently  the  disappointment  we  have  undergone  in  finding  tiiat,  unexpectedly, 
one  of  our  geographicaUv  most  important  culture  experiment  stations  is  loeated  upon 
ground  subject  to  all  the  difficulties  inherent  in  the  cultivation  of  alkali  land ;  we 
are  thus  enabled  to  study  the  problem  inde]>endently  of  any  private  interests. 

The  culture  experiment  station  near  tbe  town  of  Tulare,  originally  intended  to 
represent  the  upper  San  Joaquin  Valley,  has  thus  instead  become  the  station  for 
the  study  of  the  alkali  problem  in  all  its  phases,  from  the  mildest  to  the  wont.  Until 
this  problem  is  solved,  no  certain  conclusions  for  the  region  at  large  can  be  drawn 
from  the  cultural  results  observed  there,  since  we  know  that  all  the  vegetation  on 
the  station  grounds  "is  under  more  or  less  stress  from  the  alkali  in  the  soil.  If,  how- 
ever, we  shall  be  successful  in  overcoming  this  influence — as  we  hope  to  be— the  sta- 
tion will  have  rendered,  not  only  to  tbe  San  Joaqnin  Valley  and  the  State  at  large, 
but  to  the  entire  region  west  of  the  Rocky  Mountains,  a  most  important  service. 

For  an  understanding  of  the  situation  It  mav  be  necessary  to  restate  here  tiiat  in 
their  natural  condition  the  lands  for  several  miles  around  tiie  station,  as  in  hundreds 
of  localities  elsewhere  in  the  valley  and  the  State,  show  only  occasional  alkali  spots, 
while  outside  of  these  spots,  during  the  spring  months,  the  country  is  covered  with  a 
luxuriant  growth  of  native  (largely  annual)  nerbaceons  plants,  many  being  showy 
flowers  and  affording  a  most  attractive  sight;  also  proving  beyond  question  uie  great 
inherent  fertility  of  the  land.  As  the  season  advances,  i¥om  April  to  June,  those 
plants  go  to  seed  or  dry  up,  leaving  the  land  more  or  less  bare,  or  with  only  a  sparse 
growth  of  hardy,  drought- resisting,  partially  perennial  plants.  There  is  not  in  ordi- 
nary seasons  any  perceptible  increase  or  decrease  in  the  area  on  the  interspersed 
alkali  spots. 

When  such  land  is  put  under  cultivation  without  irrigation,  it  will  in  years  of 
unusual  moisture  bring  very  heavy  crops  of  grain,  which  easily  make  up  for  at  least 
one  other  season  of  almost  total  failure,  when  the  rainfall  is  li^ht  or  unfavorably 
distributed.  It  is  this  **  fighting  chance''  of  a  highly  remunerative  crop  that  has  in 
so  many  cases  induced  the  investment  of  entire  fortunes  in  such  ventures,  frequently 
with  a  total  loss  and  financial  ruin  as  the  result;  a  kind  of  agricultural  gambling, 
little  better  in  itself^  and  with  as  many  chances  against  success,  as  thai  at  tioie  faio 
table,  but  now  happily  almost  a  thing  of  the  past. 

With  the  advent  of  the  irrigation  ditch  the  heavy  grain  crop  becomes  for  a  few 
years  a  matter  of  certainty.  Then  there  is  a  gradual  change  for  the  worse.  First 
it  is  noticed  t^at  the  alkali  spots  increase  their  area  outwa^,.  often  merging  neigh- 
boring small  spots  into  one  large  one.  Then  new  ones  begin  to  appear,  at  first  "no 
larger  than  a  man's  hand,''  but  enlarging  each  year  and  finally  often  so  outting  up 
and  reducing  the  producing  area  that  the  land  is  abandoned  in  disgust. 

The  "rise  of  the  alkali''  l^us  brought  about  by  irrigation  was  very  generally  ait 
first  attributed  (and  sometimes  justty)  to  the  saline  character  of  the  irri^ion  r~-  - 
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Bat  as  in  time  it  became  apparent  tliat  even  the  purest  waters,  sucb  as  those 
of  Kings  and  Kaweah  rivers,  woald  produce  the  same  result,  the  couclnsion  that 
the  alkali  salts  are  simply  broaght  up  by  evaporation  from  the  soil  itself  forced  itself 
upon  the  most  snperftoial  observers. 

Then  arose  the  question,  How  much  of  these  salts  does  the  soil  contain,  or  where 
do  they  come  from?  If  it  conld  be  shown  that  the  soil,  subsoil,  and  substrata  were 
equally  impregnated  with  alkali  and  would  continue  to  supply  indefinite  amounts, 
the  reclamation  of  sach  lands  for  permanent  cultivation  would  be  almost  hopeless. 

We  at  first  approached  the  problem  by  the  examination  of  '* bottom  waters''  in 
cases  where  the  latter  had  risen  from  a  considerable  depth  in  consequence  of  a  fill- 
ing up  from  leaky  ditches.  It  was  found  that  in  the  vast  majority  of  cases  such 
water  contained  relatively  small  amounts  of  alkali  salts  only ;  not  more  than  many 
waters  snccessfully  used  for  irrigation.  It  thns  became  evident  that  the  main  mass 
of  these  salts  exists  in  the  soil  and  subsoil  within  a  few  feet  of  the  surface.  The 
chemical  examination  of  the  ''alkali,''  moreover,  showed  that  it  consists,  as  a  rule,  of 
soch  eompoands  as  are  known  to  be  formed  in  all  soils  in  consequence  of  weather- 
ing, and  tnat  it  contains  all  the  ingredients  useful,  as  well  as  those  useless,  to  plant 
growth;  substances  which  in  rainy  countries  are  currently  leached  out  and  carried 
oat  into  the  eoontr;^  drainage  and  finally  into  the  ocean,  but  which  in  regions  of 
scanty  rainfall  remain  in  the  soil  mass. 

We  are  thns  led  to  the  vitally  important  conclusion  that  the  amount  of  the  salts 
in  these  lands  is  but  limited ;  and  if  once  removed  or  rendered  innocuous  to  crops  in 
some  other  way,  it  will  take  thousands  of  years  in  the  future,  as  in  the  past,  before 
another  snoh  accumulation  can  occur  from  the  very  gradual  weathering  of  the  soil 


In  view  of  the  extraordinary  intrinsic  and  permanent  fertility  of  alkali  lands  when 
once  reclaimed,  it  has  seemea  desirable  to  study  in  detail  the  manner  of  the  distri- 
bution of  the  soluble  salts,  as  well  as  their  kina,  at  dififerent  depths  in  the  soil  and 
at  different  seasons,  so  as  to  gain  an  insight  into  their  migrations  and  transforma- 
tions, and  thus  determine  the  best  and  cheapest  methods  of  dealing  with  them. 

The  problem  is  a  very  complex  one  and  involves  a  great  deal  of  labor,  hence  can 
not  be  solved  in  one  or  a  few  seasons,  because  of  the  great  diversity  of  soil  conditions. 
The  investigation  has  already,  however,  yielded  such  striking  and  practically 
important  results  that  it  seems  best  to  bring  them  to  public  notice  at  once. 

For  more  ready  understanding,  these  results  are  platted  so  as  to  show  by  means  of 
carves,  or  lines  drawn  from  point  to  point  of  actual  determiniition,  the  increase  and 
decrease  of  the  total  soluble  alkali,  as  well  as  of  the  several  salts  composing  it.  As 
will  be  seen  on  the  face  of  the  plate,  the  samples  were  taken  (by  means  of  a  post- 
hole  aagnr)  so  that  each  represented  a  vertical  column  of  3  inches  of  soil,  continuing 
thus  to  the  depth  of  4  feet.  Each  of  these  samples  was  then  leached  of  its  salts  and 
every  leaching  analyzed  separately.  It  was  at  first  attempted  to  leach  only  the 
aTerage  of  each  foot,  but  this  proved  quite  unsatisfactory. 

In  the  diagrams  the  depths  are  shown  by  horizontal  lines  at  intervals  of  3  inches, 
as  marked  on  the  margin  to  the  left,  while  the  vertical  lines  represent  differences  of 
two  hundredths  of  1  per  cent  in  the  saline  contents  of  the  soil  layers,  as  marked  at 
the  top  of  the  diagram,  increasing  from  left  to  right. 

Inasmuch  as  each  sample  represented  the  average  of  3  inches  of  soil  in  vertical 
depth  in  drawing  the  connecting  lines  or  curves,  the  result  of  the  analysis  is  assumed 
to  represent  the  ndddle  portion  of  each  3  inches.  Hence  the  changes  of  direction 
lUways  appear  as  occurring  in  the  middle,  vertically,  of  a  3  by  3  inch  square.  The 
area  embraced  between  eacn  curve  and  the  vertical  line  to  the  extreme  left  repre- 
sents, of  course,  the  aggregate  amount  of  each  ingredient  enumerated,  viz:  Common 
salt,  Glauber's  salt,  and  salsoda  as  the  chief  ones,  with  Chile  saltpeter  (nitrate  of 
soda),  also  mentioned  on  account  of  its  fertilizing  value. 

The  predominance  of  carbonate  of  soda  seen  in  these  diagrams  shows  at  onco  that 
the  Tulare  alkali  is  very  **  black,"  so  that  the  use  of  gypsum  is  the  first  thing  needful 
in  attempting  any  reclamation  or  preventive  measures.  But  aside  from  this,  the  dia- 
grams suggest  very  instructively  the  explanation  of  many  points  not  well  under- 
stood heretofore. 

Efect  of  the  rainfall, — It  is  well  known  to  residents  that  in  Tulare  and  northern 
Kern  counties  the  greatest  depth  to  which  the  soil  is  wetted  by  the  winter  rains 
rarely  exceeds  3  feet.  This,  tnen,  is  the  depth  to  which  the  soluble  salts  in  the 
soil  may  be  washed  each  successive  year  by  the  natural  rainfall;  and  from  this  depth 
it  may  partially  or  wholly  reasceud  toward  or  to  the  surface  during  each  dry  season. 
It  is  reasonable  to  expect  that  near  the  lower  limit  there  will  be  a  gradual  accumu- 
lation of  the  saline  matters,  which  reach  it  in  the  form  of  strong  solutions.  Fig.  1 
illnstrates  this  strikingly.  It  shows  the  condition  of  the  natural,  unirrigated  land 
at  a  point  half  a  mile  north  of  the  experiment  station,  which  was  at  the  time  cov- 
ered oy  the  native  spring  growth  of  herbage  and  flowers,  and  which  during  the  dry 
season  shows  no  signs  of  alkali  on  the  surface.    Evidently,  at  the  time  represented 
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here,  the  winter  rams  had  washed  the  alkali  salts  so  fiur  down  into  the  subsoil  that 
the  seeds  had  no  diffloolty  in  germinating  near  the  surface,  and  as  the  growing  herbs 
covered  the  surface,  practicairy  all  the  evaporation  took  place  through  the  roots  and 
leaves,  and  the  alkali  did  not  move  upward  to  any  great  extent.  The  roots  onlv 
reached  to  the  level  (18  to  24  inches),  where  the  impregnation  is  not  strong  enough 
to  hurt  them.  The  soil  moisture  being  pretty  nearly  exhausted  by  the  evaporation 
throufh  the  plants  during  their  growth,  evaporation  from  the  sou  could  not  there- 
after bring  any  perceptible  amount  of  salts  to  the  surface.  Thus  the  first  rain  would 
next  season  again  enable  the  seeds  to  terminate  without  injury  from  the  alkali, 
despite  the  heavy  impregnation  farther  down,  which  is  seen  to  be  greatest  about  the 
last  half  of  the  third  foot. 

As  a  matter  of  course,  not  only  the  native  growth,  but  also  any  crop  of  which  a 
good  stand  has  been  obtained  on  an  alkali  soil,  will  similarly  tend  to  fjimiuish  or  pre- 
vent the  rise  of  the  alkali.  Hence  a  crop  of  alfalfa,  once  established,  may  flourish 
for  years  on  ground  that,  so  soon  as  it  is  left  bare  during  the  dry  season  for  the  fall 
sowing  of  a  grain  crop,  may  prove  altogether  too  strong  and  may  kill  the  ffrain. 

From  the  15-inch  level  down  we  see  a  sudden  and  very  rapid  decrease  of  the  salts, 
so  that  toward  the  end  of  the  fourth  foot  they  are  rednced  to  a  little  more  than  is 
shown  at  the  end  of  the  first  foot  from  the  surface. 

Those  familiar  with  ''black  alkali''  lands  will  at  once  recognize  the  3-foot  depth 
as  the  one  at  which  in  punching  or  digging  post  holes  or  ditches  a  very  tough,  intract- 
able clay  bardpan  is  rrequently  encountered,  which^  when  exposed  to  the  air,  soon 
becomes  covered  with  abundance  of  white  salts.  This  is  the  cause  of  the  thick  layer 
of  salts  often  seen  alongside  of  irrigation  ditches  in  the  alkali  regions. 

We  see  thus  demonstrated  beyond  any  possible  cavil  the  correctness  of  the  con- 
clusion we  have  previouslv  drawn  from  the  examination  of  the  bottom  waters,  viz : 
That  the  bulk  of  the  alkiJi  salts  is  even  in  natural  alkali  lands  accumulated  within 
easy  reach  of  the  surface  and  of  underdrains,  and  that  if  this  accumulation  is  once 
removed,  no  more,  or  at  least  not  enough  to  do  any  harm,  will  come  from  below.  This 
points  to  underdrainage  as  the  ready  and  complete  corrective  of  all  alkali,  as  has 
been  long  ago  recommended  bv  us. 

But  it  does  not  follow  that  the  indiscriminate  use  of  underdrainage  is  to  be  recom- 
mended, since,  as  we  have  abundantly  shown,  enormous  amounts  of  valuable  soil 
ingredients  would  thus  run  to  waste.  In  the  majority  of  cases  other  means,  presently 
to  be  referred  to,  will  accomplish  the  reclamation. 

Effects  of  crapping, — ^Fig.  2  shows  the  effect  of  a  growing  crop  on  the  same  land 
as  that  in  fiff.  1  within  the  staticm  ^rounds,  the  two  samples  having  been  taken 
within  5  feet  of  each  other;  but  a  heavy  dressing  of  ^peum  had  been  applied, 
with  good  irrigation,  and  barley  was  sown  in  January,  1^.  Some  rather  abundant 
rains  fell  afterwards,  which  naturally  leached  the  alkali  salts  awav  frrom  the  surfsMieL 
so  as  to  leave  it  quite  weak  within  the  first  foot.  Evidently  the  barley  terminated 
and  made  its  first  growth  under  these  conditions,  but  as  it  failed  to  cover  tne  ground, 
some  surface  evaporation  took  place  and  the  alkali  began  an  upward  movement,  the 
effect  of  which  in  increase  of  salts  at  the  surface  is  seen  in  both  figures,  but  modi- 
fied in  the  latter  one  bv  the  contrary  effect  of  a  light,  late  rain,  which  diminished 
somewhat  the  salts  at  the  surface.  The  two  profiles  are  clearly  tne  transition  phase 
between  the  natural  condition  of  the  land  as  shown  in  fig.  1  and  that  of  an  alkali 
■pot  as  exemplified  in  fig.  3,  and  illustrates  well  the  effect  produced  upon  evapo- 
ration and  the  consequent  movement  of  the  alkali  salts,  even  bv  a  cereal  crop,  with 
its  shallow  roots  and  thin  foliage.  It  is  obvious  that  a  crop  of  alfalfa,  once  estab- 
lished upon  this  land  and  bringing  to  bear  upon  it  the  action  of  its  deep  roots  and 
dense  shades  would  bv  the  repression  of  sorfaoe  evaporation,  tend  to  restore  the 
natoral  conoition  as  shown  in  fig.  1. 

BfeoU  of  WrigaHon.'-Let  us  now  see  what  effect  irrigation,  or  the  establishment  of 
leaky  ditcuies  in  a  pervious  soi  1,  will  produce  in  land  circumstanced  as  shown  in  plate  1. 

As  regards  the  latter  case,  anyone  can  see  for  himself  that  as  the  ditch  water, 
filling  up  the  land  from  below  upward,  comes  in  contact  with  the  alkali-sodden  sub- 
soil or  hardpan  layer  it  will  dissolve  the  salts  and  carry  them  up  toward  the  surface. 
Evaporation  from  the  moistened  surface  will  then  go  on  all  the  year  to  a  greater  or 
less  extent,  and  the  alkali  will  keep  steadily  moving  upward  until  in  the  course  of  a 
few  years  the  maximum  will  be  found,  not  3  feet  below,  but  right  at  the  surface. 
This  is  one  phase  of  the  "rise  of  the  alkali,''  very  easily  understood  in  the  light  of 
^g.  1 ;  attd  its  extreme  outcome  is  graphioally  shown  in  fig.  3,  which  scarcely  requires 
comment. 

This  diagram  shows  the  condition  of  land  originally  similar  to  that  represented  by 
fig.  1,  which  has  been  irrigated  for  four  or  five  years,  and  quite  lately  has  also  been 
influenced  by  a  neighboring  leaky  ditch  outside  of  the  station  inclosure.  Here  we 
see  that  the  alkali  has  moved  bodily  upward,  and  has  accumulated  near  the  surface 
to  such  a  degree  that  any  useful  growth  of  ordinary  crops  has  become  impossible. 
Bead  sown  (axecpt  those  of  salt  bashes)  ave  qoiokly  corroded  or  <'rottsd'' oy  sooh 
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alkali  as  this,  and  fkil  to  sprout:  anjthlng  set  oat  ready  grown  may  lire  while  ilie 
rains  last,  but  will  be  promptly  killed  by  the  corrosion  of  the  root  crown,  or  lower 
end  of  the  stem,  £h>m  the  effect  of  the  strong  solution  formed  around  it  whenever  a 
light  rain  or  heavy  dew  fidls,  even  if  the  root  should  be  able  to  resist  the  action  of 
the  alkali  in  the  soU  itself. 

It  is  not  quite  so  easy  to  understand  why  surface  Irrigation  should  produce  the 
same  general  result  as  the  rise  of  the  bottom  water  from  oelow ;  and  yet  a  little  con- 
sideration readily  explains  it.  Under  irrigation  the  land  received  many  times  more 
water  than  in  its  natural  condition,  but  rarely  enough  to  leach  the  alkali  salts  into  the 
country  drainage.  Practically  all  this  irrigation  water,  therefore,  ultimately  evapo- 
rates in  the  coarse  of  the  year.  As  it  penetrates  the  soil  to  a  greater  depth  than  the 
natural  rainfall  ever  goes,  it  eompletely  dissolves  the  alkali  salts  in  the  subsoil,  sod 
in  the  progress  of  its  evaporation  throughout  the  season,  carries  them  with  it  toward 
the  surface,  instead  of  leaving  most  of  them  accumulated  at  between  2  and  3  feet 
depth,  as  in  their  natural  state.  In  the  course  of  time,  especially  in  orchards  where 
the  soil  remains  bare,  therefore  exposed  to  evaporation  throughout  the  season,  the 
accumalation  near  the  surface  becomes  so  great  as  to  injure  even  the  bark  of  fhll- 

Sown  trees  and  vines,  while  ordinary  herbaceous  vegetation  beoomee  impossible.  If 
e  alkali  should  be  or  the  ''black"  kind — i.e.,  carbonate  of  soda — the  soil  will  soon 
be^iu  to  settle,  and  puddles  of  inky  water  will  remMn  for  some  time  after  rains  or 
irrigation,  and  sometimes  form  permanent  ''alkali  ponds/'  with  a  bottom  of  tough, 
impervious  hardpan. 

That  these  worst  effects  can  be  suppressed  by  the  conversion  of  "black"  alki^i 
into  ''white/'  by  means  of  gyx>sum,  I  nave  already  sufficiently  explained  in  former 
publications.  The  "  white"  or  neutral  alkali  is  many  times  less  injurious  than  the 
"  black,"  which  is  so  corrosive  that  it  dissolves  not  only  the  hnmus  of  the  soil,  but 
also  the  bark  of  plants;  always  excepting  the  wonderfhl  "saltbushes"  and  their 
kind.  But  there  are  limits,  varying  for  different  plants,  beyond  which  eyeai  the 
white  alkali  becomes  incompatible  with  cultivation,  so  tnat  its  accumalation  near 
the  surface  must  be  prevented  as  much  as  possible.  Fig.  3  shows  the  conditions  of 
bare  irrigated  land  in  May ;  at  the  end  of  the  dry  season  we  find  nearly  the  whole  of 
of  the  alkali  concentrated  within  less  than  a  foot  of  the  surface,  and  if  we  could 
afford  to  remove  that  first  foot  of  soil,  we  would  have  no  more  trouble  from  alkali; 
but  we  would  have  seriously  damaged  the  land's  prodactiveness. 

Counteracting  evaporation, — From  what  has  been  said,  it  is  obvious  that  since  evapo- 
ration from  the  soil  surface  is  the  cause  of  anv  "rise  of  the  alkali,"  one  of  the  chief 
preventive  measures  must  be  the  reduction  of  surface  evaporation  to  the  lowest  pos- 
sible point.    This  can  be  done  either  by  mulching,  or.  less  eflfectually,  by  shading. 

The  best  mulch,  available  in  all  cases,  is  a  well  ana  deeply  tilled  sur&oe  soil  on 
which  a  crust  is  never  allowed  to  form.  Then  evaporation  will  oe  reduced  to  the  mini- 
mum,  and  whatever  does  take  place  leaves  the  alkali  distributed  through  the  whole 
of  the  tilled  layer  instead  of  at  the  surface,  where  the  bulk  of  the  damage  is  nsu^ly 
done.  For  a  loosely  tilled  soil  will  take  up  little  or  no  moisture  from  a  denser  ot 
more  compact  subsoil,  which  it  protects  quite  as  effectually  as  would  a  straw  mulch. 

Of  course  the  depth  or  thickness  of  this  protective  tilled  l&yer  is  of  the  utmost 
importance,  not  onlv  for  the  sake  of  preventin^r  evaporation  and  accumalation,  but 
also  because,  since  the  maximum  of  alkali  in  irrigated  land  at  the  end  of  the  dry 
season  is  always  near  the  surface,  the  intermixing  of  the  strong  surface  alkali  with  at 
large  a  mass  of  subsoil  as  possible  is  important  in  order  to  dilute  and  diffuse  it,  so  that 
it  may  not  be  strong  enough  anywhere  to  hurt  the  root  or  root  crown.  After  such  an 
intermixture,  say  to  the  depth  of  10  or  12  Inches,  it  takes  some  time  to  bring  Uie 
salts  to  the  surface  a^ain  to  a  sufficient  extent  to  hurt  the  crop.  An  instinctive 
recognition  of  this  principle  has  led  cultivators  of  alkali  soil  in  some  oases  to  resort 
to  sanding  the  surface,  and  with  temporaiy  ^ood  results. 

But  the  mainstay  in  the  cultivation  of  alkali  land  must  always  be  the  maintenance 
of  deep  and  loose  tilth  throughout  the  times  when  evaporation  is  active.  This 
implies  the  growing  on  them  of  hoed  rather  than  grain  orops^nnless  drill  culture 
(which  at  present  prices  would  hardly  pay)  were  resorted  to.  The  growing  of  com, 
beans,  beets,  and  possibly  of  canaigre,  always  choosing  preferably  the  deep-rooted 
crops,  is  therefore  indicated,  and  exx>erience  at  Chino  has  conclusively  shown  that 
the  best  of  beets  may  be  grown  on  light  alkali  soils  in  which  common  salt  is  not  too 
prominent. 

*' Black"  and  "white**  alkali,— -Deep  and  loose  tillage,  however,  ispraotieally  impos- 
sible on  lands  tainted  with  any  considerable  amount  of  "black"  alkalL  It  will 
remain  cloddy,  and  will  crust  over,  even  with  dew,  despite  all  cultivating,  harrow- 
ing, and  clod  crushing.  The  first  need  is  the  neutralisation  of  the  blaok  iSkali  with 
§3rx>sum,  by  which  operation  other  important  benefits  are  also  secured.  The  saving 
1  cost  of  cultivation  on  heavier  lands  will  alone  soon  pay  for  the  purchase  of  tiie 
gypsum,  aside  fh>m  increased  and  improved  products.  It  must  always  be  remem- 
bered that  Uttle  or  no  benefit  it  to  be  eq^ ted  from  it  in  oases  of  pnral/  **  whita,' 
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nentral  alkali;  but  there  are  tens  of  thonsanda  of  acres  of  alkali  land  now  lyins 
idle,  lightly  tainted  with  ^' black''  alkali,  that  would  be  definitely  reclaimed  and 
renaered  profasely  productive  by  the  use,  once  for  all,  of  a  ton  of  gypsum  per  acre. 
But  it  is  not  absolutely  necessary  to  use  the  entire  amount  at  once.  It  can  also  be 
done  byannual  installments  of,  say,  600  pounds  per  acre,  put  in  some  time  before  the 
seed.  The  latter  will  thus  be  protected  from  being  killed  by  the  black  alkali  and 
secure  a  stand  to  shade  the  ground,  preventing  an  injurious  rise  of  salts  for  the 
season  at  least.  It  must  be  le  nembered.  however,  that  gypsum  can  not  act  on  alkali 
without  water;  and  that  the  action  itself  takes  several  weeks  for  completion  before 
immunity  is  secured. 

Senator  Botd.  I  understand  the  Doctor  to  say  that  the  sugar  beets  have  the 
vitality  to  reject  the  alkali.  I  would  like  to  ask  if  other  roots  or  vegetables  have 
that  power! 

Mr.  HiLOARD.  I  do  not  know,  sir. 

The  Chairman.  The  Chair  names  the  following  committee  to  consider  the  matter 
of  uniformity  in  the  nomenclature  of  station  publications :  Messrs.  Armsby,  Jen- 
kins, Tracy,  Hunt,  and  Gillette. 

Morning  session  adjourned  at  12.40  p.  m. 

Evening  Session,  THmasDAY,  July  18, 1895. 

Convention  called  to  order  in  **  ordinary,"  Brown  Palace  Hotel,  at  8.15  p.  m,, 
Chairman  Henry  E.  Alvord  presiding. 

Mr.  GooDBLL.  Mr.  President,  the  executive  committee  offers  the  following  resolu- 
tion, and  recommends  its  adoption : 

Besolved,  That  the  executive  committee  be  authorized  to  call  upon  every  institu- 
tion eligible  to  membership  in  this  Association  for  a  contribution  of  $10  to  defray 
the  necessary  expenses  for  the  next  year,  the  same  to  be  payable  as  soon  as  practi- 
cable after  the  1st  of  January,  1896. 

Adopted. 

Mr.  Gk>ODBLL.  The  executive  committee  reports  back  without  recommendation  the 
resolution  offered  by  Mr.  Wheeler  regarding  the  adoption  of  the  metric  system,  as 
follows: 

Re»olved,  That  it  is  the  sense  of  this  Association  that  a  ffreat  saving  in  the  time 
required  for  the  education  of  the  people  of  the  country  might  be  made,  and  that  the 
business  of  the  country  would  be  facilitated  by  the  early  adoption  of  the  metric 
system  as  the  only  legal  standard  of  weights  and  measures  for  the  United  States; 
and  furthermore,  that  the  country  is  now  as  well  situated  as  it  probably  ever  will  be 
for  the  adoption  of  this  system. 

The  Chairbiak.  The  convention  hears  the  resolution  offered  by  Mr.  Wheeler 
reported  back  without  recoumiendation.    What  is  the  pleasure  of  the  convention! 

Mr.  Mills.  I  move  the  resolution  be  not  adopted. 

Motion  seconded,  with  the  amendment  that  this  resolution  lie  on  the  table. 

Motion  adopted  as  amended.    Resolution  laid  on  table. 

Mr.  GooDBLL.  The  executive  committee  reports  back  in  a  modified  form  the  reso- 
lution offered  by  Mr.  Connell,  regarding  the  appointment  of  a  standing  committee  to 
report  on  methods  of  instructions  abroad,  as  follows : 

Besolved,  That  a  standing  committee  of  five  be  appointed,  whose  duty  it  shall  be 
to  report  annually  upon  the  best  methods  used  in  the  various  colleges  of  the  world  for 
the  instruction  of  students  in  the  practical  and  scientific  facts  relating  to  agriculture 
with  a  view  to  bringing  instruction  in  agriculture  into  pedagogic  form. 

Adopted. 

Mr.  GooDBix.  I  am  instructed  by  the  executive  committee  to  offer  the  following 
resolution : 

Besolved.  That  the  executive  committee  be  authorized  to  edit  and  procure  the  pub- 
lication of  the  proceedings  of  this  convention  in  cooperation  with  the  United  States 
Department  of  Agricnltiue. 

Adopted* 
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Ifr.  Ck>oiyBLLi.  The  «xMatiye  donunittoe,  to  ivbieh  wm  xeiBfted  the  iwoliitida  of 
Mr.  If  ftoLean,  toaohing  the  piece  of  holding  the  next  annaal  oonyentioo,  refers  the 
eeme  to  the  incoming  execntlTe  oommittee. 

Be$olvedf  That  the  conyention  reqneet  the  exeoative  committee  to  accept  the  cor- 
dial inyitation  extended  by  Preeident  Cyme  Northrop^  of  the  Uniyerelty  of  Miime- 
Bota,  to  hold  the  next  annual  conyention  of  the  Aasociatton  at  Minnei^olis. 

After  considerable  diecossion  the  reference  of  the  reeolution  waa  adopted. 

Mr.  GoODXLL.  I  am  inetrncted  by  the  committee  on  order  of  boainesa  to  now 
offer  an  opportunity  for  the  members  of  this  convention  to  giye  expression  of  opinion 
as  to  the  place  of  holding  the  next  annaal  meeting. 

Mr.  Armsbt.  I  wish  to  tender  the  Association  a  cordial  invitation  to  hold  the  next 
annaal  convention  in  Pennsylvania. 

Mr.  Mykrs.  I  desire  to  extend  an  invitation,  upon  the  part  of  West  Virginia,  to 
the  members  of  this  Association  to  hold  their  next  meeting  in  West  Virginia. 

Mr.  Bryan.  I  shoald  like  to  invite  the  convention  to  meet  in  the  West  next  year, 
and  therefore  extend  the  Association  a  cordial  invitation  to  meet  in  the  great  State 
which  bears  the  name  of  the  **  Father  of  his  conntry." 

Mr.  Hays.  We  did  not  want  to  establish  the  precedent  of  carrying  snch  motions; 
we  condaded  that  the  precedent  had  been  established  last  year,  and  we  naturally 
felt  entirely  Justified  in  bringing  the  matter  up  in  the  same  way.  This  action  of  the 
convention  does  not  in  any  way  detract  from  the  matter  of  coming  from  Minneapolis, 
so  far  as  I  see  or  feel,  and  I  assure  yon  that  the  invitation  is  just  as  hearty  a  one  sb 
President  Northrop  put  it  the  other  evening,  and  we  hope  and  expect  to  see  you  at 
Minneapolis  next  year.  You  may  see  some  of  the  lakes  and  some  other  things  while 
there,  and  yon  will  be  treated  nicely. 

The  Chairman.  Are  there  any  other  remarks  to  be  made  as  to  the  time  and  plaee 
of  holding  the  next  annual  convention  f 

Mr.  BoLLBY.  I  would  like  to  say  that  North  Dakota  would  be  glad  to  see  the  con- 
vention meet  at  Minneapolis  next  year.  We  will  treat  you  royally  if  yon  will  take 
an  excursion  to  the  Red  River  Valley  in  North  Dakota. 

The  Chairman.  The  resolution  Just  passed  by  the  convention,  providing  for  a 
standing  committee  uiK>n  the  subject  of  agricultural  instrnctiony  failed  to  state  the 
number  of  the  members  of  the  committee. 

Mr.  CoNNELL.  I  move  that  a  committee  of  five  be  appointed  by  the  chair. 

Motion  carried. 

The  Chairman.  The  committee  will  be  appointed. 

Mr.  Lazenby.  The  Section  on  Horticulture  and  Botany  has  nominated  Messrs. 
F.  W.  Card,  chairman,  and  H.  L.  BoUey,  secretary,  of  the  section  for  the  ensuing 
year.    The  section  also  presents  the  following  resolution : 

Resolved.  That  the  formation  of  the  proposed  section  on  irrigation  is  inexpedient 
and  uncalled  for. 

The  Chairman.  It  is  moved  and  seconded  that  these  nominations  for  officers  of  the 
Section  on  Horticulture  and  Botany  be  passed. 

It  is  a  vote,  and  the  o%$ers  nominated  for  the  ensuing  year  are  elected. 

Mr.  CoNNBLL.  Mr.  President,  at  the  afternoon  session  of  the  Section  on  College 
Work  the  following  were  selected  as  the  officers  of  the  section  for  the  enaoing  year: 
Chairman,  A.  A.  Johnson;  vice-chairman,  J.  £.  Stubbs;  secretary,  E.  Davenport. 

Confirmed. 

The  Chairman.  The  resolution  coming  from  the  Section  on  Horticulture  «id  Bet- 
any,  relating  to  the  formation  of  a  section  on  irrigation,  and  reported  back  by  the 
section  as  being  inexpedient  and  uncalled  for,  is  before  the  convention  for  its  action. 
What  is  the  pleasure  of  the  convention? 

Moved  and  seconded  that  this  resolution  be  laid  on  the  table. 

Adopted.    Resolution  laid  on  table. 

Th«  Chairman.  The  next  order  of  business  is  reports  of  committeaa. 
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Mr.  Hats.  The  committee  on  indexing  agricnltarftl  literfclitee 'reeguaaneade  the 
ibl  lowing: 

Besohed,  That  the  Depttrtment  of  Agrionltnre  be  recraested  by  this  Assoeiation  to 
tompile  and  pnbliah  a  list  of  a^caltoral  Utemtare  other  than  station  pnblications, 
and  that  the  feasibility  of  making  and  pnblishine  a  sabjeot  index  of  this  literature  be 
farther  investigated,  and  if  founa  feasible  that  Siis  also  be  made  by  the  Department 
of  Agrienltare  and  published ;  and  that  a  convmittee  of  three  l>e  appointed  to  confer 
with  the  Office  of  Expenment  Stations  and  to  urge  the  importance  of  this  matter 
upon  the  Department  of  Agriculture. 

The  Chairman.  The  special  committee  of  last  year,  appointed  by  this  Association, 
for  indexing  agricultural  literature,  makes,  through  its  chairman,  this  report,  reoom- 
mending  the  appointment  of  a  fecial  eoaimittee'--as  I  understand  it  the  appoint- 
ment of  another  committee  of  three.  What  is  the  pleasure  of  the  conTcntionf 
This  report,  coming  from  a  committee  erf  the  Association  appointed  last  year,  is  in 
the  hMids  of  the  oonyentkm  for  action. 

Hr.  Gk>oi>KLL.  I  would  offer  as  a  sabs4itnte  the  following: 

Be9ol9€d,  That  a  committee  at  three  be  appointed  to  confer  with  the  Department 
of  Agriculture  with  reference  to  the  preoMation  and  publication  of  a  catalogue  of 
literature  for  the  use  of  teachers  and  students  of  agriculture,  with  power  to  arrange 
for  the  publication  of  such  catalogue,  if  this  is  found  to  be  practicable. 

The  CHAiRiiAN.  The  question  now  is  npcm  the  substttnte.  What  is  the  pleasure 
of  the  cosYentionf 

Mr.  Hays.  Mr.  President,  this  snbsftitnte  is  entirely  satisfactory  to  me.  I  have  put 
a  great  deal  of  work  upon  this  subject.  We  hope  that  we  have  nearly  worked  out 
a  scheme  that  will  make  the  subject  index  practicable.  I  have  worked  out  about 
8,000  cMrds,  coTcring  nearly  all  questions  or  subjects  of  interest  included  in  agri- 
culture. I  have  put  about  all  the  time  into  it  that  It  was  possible  for  me  to  give  to 
it,  and  altfaou^  I  have  met  many  difficuHies,  I  foel  that  some  of  them  have  been 
overcome.    No  one  else  has  suggested  a  plan  for  doing  this  kind  of  work. 

Mr.  GooDBLL.  My  object  in  offering  this  substitute  is  that  we  feel  that  this  part 
of  it  can  be  carried;  the  second  part  does  not  seem  to  be  feasible  Just  at  this  time. 

The  Ghaibuan.  The  ^ues^n,  then,  is  upon  the  substitute,  which  takes  the  place 
of  the  original  resolution. 

Resolution  adopted. 

The  Chairman.  The  chair  will  appoint  as  this  committee,  with  all  due  deference 
to  the  original  committee,  the  chairman  of  the  new  executive  committee.  Prof.  W. 
M.  Hays,  and  the  secretary  of  the  Asseeiation  (Dr.  John  H.  Washburn). 

Mr.  Wells.  I  am  directed  to  presMit  the  following  resolutions  prepared  by  the 
oommittee  on  courtosies  extended  to  the  convention: 

Besolved,  (1)  That  we  express  our  appreciation  of  the  full  and  accurate  reports  of 
the  procoeidings  of  the  convention  by  the  press  of  Denver. 

(2)  That  we  extend  our  thanks  to  the  management  of  the  Brown  Palace  Hotel  for 
entertaining  the  convention  so  handsomely. 

'  (3)  Thant  we  acknowledge  the  many  favors  extended  by  the  Chamber  of  Commerce 
nnd  the  citizens  of  Denver  in  genersi. 

(4)  That  we  acknowledge  the  efforts  of  President  Johnson  of  Wyoming,  President 
Ellis  of  Colorado,  and  the  Western  men  in  g^ieral,  in  making  the  convention  such  a 


(5)  That  we  express  in  advance  our  appreciation  to  President  Ellis,  the  faculty,  and 
trustees  oi  State  College  of  Colorado,  for  the  trip  to  Fort  Collins  on  Priday,  July  19. 

(6)  That  we  recognize  the  efforts  or  the  National  Educational  Association  in  secur- 
ing chei^  transportation  that  this  Association  was  able  to  take  advantage  of. 

(7>  That  we  desire  to  express  our  appreciation  of  the  valuable  work  of  our  retiring 
president,  Mi^or  Alvord,  in  developing  the  interests  of  the  Association. 

Frakkun  Wells. 
F.  Paul  Anderson. 
0.  £.  MaoLban. 

The  Chairman.  Gentlemen,  you  have  heard  the  resolutions  offered  by  the  commit- 
tee on  eoortesies  extended  to  this  convention ;  what  is  yonr  pleasuief 
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ReiolattoM  ftd^tod. 

The  Chairman.  The  next  order  of  bnriness,  as  I  understand  it,  is  »  paper  from  t3ie 
Beotion  on  Meohanio  Arts,  by  Pro!  L.  C.  Colbom,  of  Wyoming. 

Mr.  Trux.  Mr.  Chairman,  yon  will  exense  my  remarks  at  this  time^  but  I  merely 
wished  to  say  that  the  Secretary  of  Agrionltnre  has  to-day  called  my  attention  to  a 
matter  which  illnstrates  a  class  of  questions  which  are  continnally  arising  in  the 
Department  and  which  relate  to  the  propriety  of  the  conduct  of  station  officers. 
The  particolar  question  which  has  arisen  at  this  time  is  as  to  whether  it  is  propffl- 
for  station  officers  to  gire  out  analyses  or  testimonials  for  advertising  purposes  t 
There  seems  to  be  in  some  cases  a  doubt  in  the  minds  of  station  officers  as  to  irhether 
they  are  really  public  officers  or  not,  and  therefore  what  seems  to  be  aji  attempt  on 
their  part  to  act  sometimes  as  public  officials  and  sometimes  as  privAte  individuAls. 
I  think  we  can  all  see  that  it  is  impossible  I6r  a  station  chemist,  for  example,  to  give 
out  an  analysis  or  testimonial  as  a  prirate  indiyidua!,  and  that  he  ought  not  to  do 
so  as  a  public  officer;  and  the  answer  which  the  Department  would  have  to  make  to 
such  a  question  would  be  that  it  is  an  improper  thing  for  the  station  officer  to  do 
this.  I  brought  this  matter  up,  however,  especially  that  officers  of  stations  might 
give  thoughtful  consideration  to  matters  along  this  line,  as  I  think  they  deserve 
some  attention. 

Mr.  Haxcksr.  I  would  like  to  ask  Just  one  question  upon  this  point,  and  it  is  a 
point  that  nearly  all  the  officers  of  stations  will  be  interested  in:  Would  it  be 
proper  for  a  member  of  a  station  staff  to  indorse  a  certoin  machine— to  say  that  it 
does  good  work  in  the  station f  As  I  understand  it,  we  are  public  officers;  and  a 
committee  comes  to  me  (as  has  been  the  case  not  less  than  forty  times  since  the  begin- 
ning of  this  year)  and  they  say,  "  What  separator  do  you  use  in  your  station  creamery, 
and  would  you  recommend  that  we  buy  that  kindf 

Mr.  Trub.  Well,  in  such  a  case  as  that,  I  think  it  is  hardly  wise  for  the  station  to 
recommend  any  particular  piece  of  machinery  which  is  a  patented  article.  It  seems 
to  me  the  best  way  would  be  for  the  station  officer  to  describe  to  that  committee  the 
qualities  of  a  good  separator  and  let  them  decide  the  rest. 

Mr.  Habcksr.  We  have  found  that  there  is  only  a  certain  kind  of  a  separator  that 
will  do  satisfactory  work  and  the  others  will  waste  more  cream  than  they  are  wor^ 

The  Chairman.  I  have  already  started  on  the  programme  of  the  evening,  the  first 
paper  being  that  of  Prof.  L.  C.  Colbum,  of  Wyoming,  entitled  ''The  Theoretical  v. 
Practical  Work  of  an  Engineering  Course." 

I  should  like  very  much  to  invite  the  members  of  the  Association  to  discuss  this 
paper,  but  we  have  three  other  papers  to  be  presented.  As  I  hear  no  objection  firom 
the  members  we  will  pass  to  the  next  topic,  which  is  ''Some  Undefined  Duties  and 
Methods  of  Station  Horticulturists,"  by  F.  W.  Bane,  of  West  Virginia. 

SoMS  Undefinsd  Dunxs  A2n>  Msthods  or  Station  Hortioultukists. 

The  general  duties  of  the  station  horticulturist  are  familiar  to  us  all,  and  I  doubt 
not  that  every  worker  knows  his  particular  field.  In  some  lines  of  work  and  invea- 
tigation,  however,  his  duties  do  not  seem  to  be  clearly  defined,  which  fact  is  evident 
from  the  varions  treatment  of  these  questions  by  our  horticulturists.  Doubtleis 
similar  problems  have  been  discussed  and  solved  at  previous  meetings,  but  as  the 
occupation  is  a  progressive  one,  and  conditions  are  different,  owing  to  the  formatioii 
of  new  departments  and  the  changing  about  of  horticulturists,  perhaps  at  this  tima 
it  would  be  well  to  reconsider  some  questions  of  interest. 

While  the  stations  form  a  ^eat  network  throughout  the  United  States  and  Canada, 
each  one  is  necessarily  solving  its  own  individual  needs.  As  far  as  I  am  able  to 
judge,  every  station  horticulturist  has  his  own  methods  and  solutions.  While  this 
IB  perhaps  necessary  in  many  cases  of  local  interest  or  value,  yet  there  are  many 
questions  of  equal  importance  and  of  common  interest. 

The  past  year  I  desired  to  do  something  in  the  way  of  testing  garden  vegetables 
and  fruits.  As  horticultural  work  is  new  in  West  Virginia,  and  raizing  that  many 
station  horticulturists  differ  in  their  estimation  of  the  value  of  such  work,  I  ooo- 
duded  to  obtain  an  eipression  from  each  of  the  stations.  (Many  present  donbtie* 
remember  receiving  this  rsqusst.)    Possibly  the  questions  adced  were  not  soffieient^ 
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elear,  but  at  any  rate  the  replies  were  verj  discordant,  ranging  fh>m  nnimportant 
and  unsatisfactory  to  those  of  nnquestionable  valne.  At  first  reading  it  seemed  as 
though  no  two  horticulturists  were  of  the  same  opinion,  but  farther  consideration 
reveled  eeveral  somewhat  similar  expressions.  It  did  not  seem  to  be  clear  as  to 
what  should  be  considered  a  variety  test.  Such  answers  as  these  came:  ''We 
endeavor  to  get  everything  new  and  grow  them,  so  as  to  know  something  about  them 
should  inquiries  demand  such  knowledge,  but  we  do  not  attempt  to  test  varieties.'' 
This,  it  api»ears  to  me,  is  nothing  more  than  a  testing  of  varieties.'  It  may  be  neces- 
sary, when  testing  for  the  first  time,  to  select  all  the  older  and  more  common  varieties 
in  use,  together  with  the  introductions  of  that  year,  using  the  former  as  a  basis  for 
comparison.  After  this  is  once  done,  it  seems  to  me  that  it  is  necessary  to  test  simply 
to  determine  the  value  of  later  introductions. 

Variety  testing  is  done  yearly  at  most  of  the  stations,  at  least  to  the  extent  of  the 
new  introductions.  One  horticulturist  expressed  himself  thus :  **  Tlie  work  must  be 
constantly  maintained,  but  is  really  the  trifling  incident  of  hard  horticultural  work." 
Still  others: 

''  (1)  J  do  as  little  as  i>ossible  and  use  only  those  I  think  worthy.'' 

"  (2)  We  make  no  attempt  to  test  novelties.  We  get  in  all  the  varieties  we  can  of 
any  subject  which  we  take  up  for  serious  study,  but  we  never  make  any  miscellane- 
ous  tests  of  anything  simply  because  they  are  new.'' 

"  (3)  We  endeavor  to  get  all  of  the  latest  and  best  things  in  one  way  or  another." 

''(4)  I  select  varieties  always  with  this  thought  when  reading  the  description: 
Suppose  it  is  true;  of  what  account  would  it  be  to  mv  State f" 

**  (5)  I  have  about  come  to  the  conclusion  that  it  is  best  to  look  with  suspicion 
upon  all  new  introductions  unless  they  are  brought  to  the  notice  of  the  publio 
through  some  of  the  regular  channels,  and  accompanied  by  statements  of  disinter- 
ested horticulturists  who  are  recognized  as  authorities." 

'*  (6)  I  am  devoting  less  and  less  time  to  variety  tests  each  year.  Let  us  reverse 
the  engine  and  originate  new  varieties  for  others  to  test,  instead  of  exerting  our 
energies  in  hunting  up  the  things  that  nonprofessional  horticulturists  are  develop- 
ing for  us." 

"  (7)  I  think  that  if  the  greatest  part  of  the  work  that  has  been  done  in  the  way 
of  variety  testing  had  been  left  undone,  we  would  have  been  just  as  well  off,  and  a 
vast  amount  of  work  saved  for  more  important  things." 

I  might  give  extracts  from  others,  but  I  think  that  these  give  a  fair  idea  of  the 
diversity  of  opinion.  It  seems  to  be  the  prevailing  opinion  that  the  testing  of 
varieties  demands  the  consideration  of  the  horticulturist,  although  some  few  beUeve 
it  of  little  value.  This  having  been  settled,  several  other  questions  naturidly  arise^ 
which  I  state  here  to  provoke  discussion : 

(1)  Where  should  we  get  the  specimens  for  testing  f  Should  we  not  be  governed  by 
some  definite  rule?  Is  it  advisable  to  test  seeds  or  plants  which  come  from  other 
sources  than  the  originator  or  introducer  f 

(2)  Should  we  not  have  a  definite  understanding  with  seedsmen  or  nurserymen? 
At  present  seeds  are  sent  for  trial  purposes  to  the  various  stations,  many  of  which 
are  totally  worthless  for  the  purpose.  They  are  often  flower  seeds,  which  many 
stations  do  not  bother  with,  or  seeds  that  have  arrived  so  late  that  they  can  not  be 
used  that  season;  or  again,  some  varieties  are  not  adapted  to  the  section  or  State  to 
which  they  are  sent.  Why  would  it  not  be  a  good  idea  for  each  horticulturist  to 
have  a  standing  list  stating  just  what  seeds  or  plants  are  desired,  and  no  others ;  also 
giving  the  dates  when  the  seeds  must  be  received  in  order  to  include  them  in  that 
year's  testf  By  this  means  a  great  deal  of  the  misanderstanding  and  unpleasant- 
ness that  arises  at  present  would  be  overcome. 

(3)  Is  it  ever  our  place  to  recognize  unknown  introducers f  I  have  done  this  in  our 
own  State,  but  it  is  questionable  whether  even  this  should  be  allowed,  much  less 
recognizing  those  from  other  States,  unless  they  be  recommended  by  members  of  the 
county  or  State  horticultural  societies.  One  writer  says:  ''An  unknown  man  may 
have  as  valuable  and  rare  a  variety  as  a  prominent  firm."  While  this  may  be  true, 
it  seems  to  me  that  if  these  valuable  ana  rare  varieties  are  thought  to  be  worthy  of 
a  test  on  the  part  of  the  stations,  the  introducer  could  very  easily  obtain  recommen- 
dation from  the  members  of  the  norticultural  societies.  By  this  means  we  would  be 
freed  from  undesirable  tests,  and,  too,  the  societies' effectiveness  would  be  increased. 
The  past  year  numerous  pamphlets  from  various  States  have  come  to  me  claiming 
^eat  things  for  certain  new  varieties,  and  asking  a  correspondingly  high  price;  for 
instance,  strawberries  at  $3  per  dozen,  and  potatoes  at  50  cents  per  pound.  Not 
knowing  the  introducers,  what  am  I  to  do  in  such  a  casef  One  station  Worker  says : 
" Purchase  those  thought  to  have  merits  also  all  humbugs."  Which  case  do  the  above 
examples  come  under f  Another  horticulturist  says:  ''I  reauest  them  for  trial,  and 
if  upon  a  request  its  donation  is  refused,  we  purchase  it,  it  not  too  costlv.  If  too 
much  is  asked,  we  simply  do  without,  arguing  that  its  test  would  not  be  of  practical 
benefit  to  the  public  until  its  cost  was  reduced  to  a  reasonable  figure,"    In  considering 
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tiu«  the  question  luitondly  ftrieee.  What  dieald  he  donated  aod  what  pnrehaiedf 
One  station  hortioaltnrist  eays:  ''On  the  whole,  tlMiee  eent  in  are  an  evidence  of 
•ome  valne/'  whUe  another  in  almost  an  adjoining  State  says :  "Those  things  whidi 
want  testing  are  sd^om  donated."  Still  otiiers  claim  they  find  it  beet  to  alwaya 
purchase,  that  they  may  have  the  right  of  disseminating.  Thns,  again,  it  is  a  per- 
plexing question.  It  seems  as  if  lei^islation  of  an  interstate  nature  were  neeoed. 
An  unknown  man  or  firm,  not  hacked  by  bis  State  hiwtieultaral  society  or  the  horti- 
eulturist  of  his  State  experiment  station,  should  not  be  allowed  to  ask  hi^  prices 
for  novelties  in  other  States.  It  i^^pears  to  me  that  when  we,  as  station  hortieQl* 
tnrists,  purchase  of  such  dealers  we  are  aiding  frauds.  Any<me  could  print  a  very 
neat  2-leaf  folder,  claiming  everything  for  a  certain  variety,  as,  for  example,  straw- 
berries at  $3  per  dozen.  Those  possibly  purchased  by  the  stations  would  pay  for  iiis 
expense  in  printing,  while  the  sales  to  amateurs  and  enthusiasts  would  probably 
realize  him  a  neat  sum.  Even  should  the  stations  expose  him  as  a  fraud,  what  di£for- 
enee  would  it  make  after  he  had  worked  his  scheme  f  Does  it  not  look  reasonable 
that  if  a  man  or  firm  is  desirous  of  placing  a  novelty  on  the  market  on  its  merits,  it 
is  for  his  advantage  to  be  assisted  by  the  experiment  stations  f  On  the  other  hand, 
would  we  not  be  anxious  that  the  people  of  our  State  derive  all  benefit  from  wwthy 
introductions  f  Therefore,  it  seems  as  though  it  should,  be  required  that  SDecimeins 
of  novelties  be  sent  to  the  stations  for  trial,  or  that  the  horticulturists  of  Uie  iatio- 
ducer's  State  be  reouested  to  visit  him.  One  of  our  Canadian  brothers  says :  "Intro- 
ducers should  send  products  free  of  charge,  aod  growers  should  be  taught  not  to 
purchase  until  tested.'' 

(4)  When  should  we  eliminate  the  test  of  various  flowers,  fruits,  and  vegetables  f 
One  station  worker  savs :  ''  Never  carry  on  tests  for  years  as  a  museum ;  two  repcwts 
are  sufficient.''  Another  says:  "Discard  only  those  not  worthy  after  tests,  and 
retain  others  after  two  years." 

(5)  How  many  plants  should  be  considered  a  fur  testf  This  question,  it  seems  to 
me,  needs  a  solution.  By  examining  our  bulletins,  one  easily  sees  there  is  no  uni- 
formity ;  for  example,  at  the  West  Virginia  station  we  have  considered  ten  plants  of 
each  variety  of  tomatoes  a  fair  test,  wnlle  other  stations  range  from  five  to  twenty- 
five  plants.  We  usually  take  twen^-five  plants  when  testing  the  brassioas,  twelve 
of  strawberries,  six  of  raspberries  and  blackberries,  and  from  two  to  three  for  cur- 
rants, gooseberries,  etc.  Each  station,  as  far  as  I  know,  has  its  own  methods;  but 
ought  we  not  to  have  a  standard  number? 

(6)  Do  plants  umler  test  need  spraying  for  both  fungus  diseases  and  insects  f  One 
naturally  would  think  this  necessary,  but  in  manv  States  spraying  is  comparatively 
new,  and  the  results  are  misleading  to  those  who  do  not  employ  them.  It  seems 
nece88u;v  to  me,  provided  we  are  to  show  the  possibilities  of  varieties. 

(7)  What  is  the  station  horticulturist's  plaoe  in  disseminatinff  plants  f  Does  our 
duty  cease  when  we  have  proved  the  merit  of  obtain  varieties  andhave  published,  say, 
two  reports  upon  them,  stating  where  they  mav  be  obtained;  or  is  it  pennissible  for 
us  to  disseminate  them  ourselves,  either  donatmg  or  selling  themf  T^ere,  perhaps, 
would  be  no  question  as  to  the  disposition  of  our  own  original  varieties,  but  in  ease 
they  are  already  on  the  market  at  reasonable  prices,  what  should  our  alternative  bef 

(o)  Is  it  advisable  to  give  reports  of  tests  to  individuals  or  firms  in  any  way  other 
than  through  publiihed  bulletins f  One  station  hortiealturist  says :  "I  never  under 
any  circumstances  report  to  him  (the  donator)  Individ ually.'^ 

Many  other  questions  might  be  presented  in  this  paper,  but  these  fiow  are  periiaps 
sufficient  for  the  present.  They  have  confronted  me  in  my  work,  as  I  venture  to  say 
they  have  others.  We  as  horticulturists  should  meet  yeariy  to  C4mibine  onr  eflorts 
toward  the  solution  of  the  best  ways  and  means  of  handlin^^  the  different  phsMes  of 
our  work.  Last  vear  was  the  first  time  I  ever  attended  this  Association,  and  tiiat 
meeting  proved  of  value  in  many  ways.  We  can  well  afford^  it  seems  to  me,  to  hand 
over  subjects  of  a  technieal  nature  to  our  more  purely  scientific  societies  and  in  thii 
meeting  disenss  those  questions  of  general  and  praetioal  value. 

The  CouBBfAN.  We  are  approaching  so  near  the  hour  of  adjournment^  I  think  I 
will  have  to  announce  the  pa]>er  on  "  Cheeae-Onrd  Inflation :  Its  BelMion  to  the 
Bacterial  Plora  of  Foremilk,"  by  H.  L.  BoUey,  of  North  Dakota. 

Cheese-Curd  Inflation  :  Its  Relation  to  teu  Bacterial  Flora  of  Forebolk.* 

It  is  at  this  time  scarcely  necessary  to  make  mention  of  the  vmed  effects,  bmiefieial 
and  detrimental,  induced  by  the  bacteria  and  frmgi  upon  a  dieese  product  during  its 
different  stages  of  manufacture.  In  g:eneral,  these  effects  are  reeogniaed  as  being  of 
economic  importance  but  a  few  years  since  scarcely  imaginable.    A^ide  from  its  body 

>  Preliminary  investigations  and  direction  of  the  work  by  H«  L.  Bolley  ;  final  onl- 
tural  tests  upon  foremilk  by  C.  M.  HalL 
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Bnbstftnee  of  casein  and  fat,  cheese,  it  is  well  understood,  owes  its  value  to  fermenta- 
tions and  decompositions  occasioned  by  microorganisms,  and  the  product,  as  to  kinds 
produced,  has  been  fixed  throujj^  methods  based  upon  biological  conditions  now 
known  to  have  been  necessary. 

To  date,  the  flora  of  cheese  manufacture  has  been  essentially  accidental,  except^ 
perhaps,  it  be  admitted  as  otherwise  in  the  establishment  of  certain  biological  con- 
aitions  which  must  obtain  in  the  proper  making  of  special  types,  such  as  Emmen- 
thaler  and  Roquefort.  Pure-culture  cheeses  are  as  yet  matters  of  experimentation.^ 
Fermentations  and  decompositions  are  thus  accidental,  and  with  the  possible  excep- 
tion of  a  few  which  arc  pronouncedly  efficacious  in  good  or  evil  e£fects,  one  can  not 
be  certain  as  to  the  valuation  to  be  placed  upon  individual  results. 

Of  these  moditioations  and  changes,  gas  formation  in  the  curd  during  its  manipu- 
lation and  subsequent  ripening  is  peculiarly  active  and  wortb^  of  close  investiga- 
tion. Certain  it  is  that  in  tbo  factory  it  is  an  efficacious  originator  of  troubles. 
However,  it  may  not  be  said  that  Emmenthaler  would  have  its  present  value  without 
^e  holes  (Locbem).  But  gas  formation  in  cheese  is  not  specific,'  1.  e.,  due  to  the 
action  of  a  specific  organism;  hence  one  may  properly,  as  has  been  indicated  by 
Adametz,'  group  these  gas  generators  into  normal  and  abnormal  cheese  tvpes,  i.  e., 
good  and  evil  originating  forms.  It  is  also  possible  that  some  of  these,  while  trouble- 
some in  ^e  lime  of  the  curd  manipulation,  may  be  found  of  extreme  value  in  the  sum 
total  of  ^e  cheese  process.  If  so,  it  becomes  but  the  more  certain  a  matter  of  scien- 
tific factory  processes,  based  upon  studies  into  methods  of  control.  At  best,  it  may 
be  said  that  there  are  some  types  of  gas  formation  which,  under  present  methods, 
are  very  detrimental  and  costly  in  effects  occasioned,  the  active  curd  conditions  bciuir 
variously  designated  as  ''Kiiseblahung,"^  ''Le  boursouflement  des  Fromages,'^ 
"Lochbildnng  und  Bliihun^  der  Kase,"*^  "floating  curd,"  and  "pin-hole  curd  lorma- 
tion.'''  Adametz'  has  estimated  that  the  Swiss  manufacturers  of  Emmenthaler 
alone  sacriHced  annually  millions  of  fhinos  to  these  curd  troubles.  To  appreciate 
these  losses,  one  has  but  to  visit  manufactories  of  hard  cheese  in  this  country, 
observing  similar  troubles  resulting  in  "floating  curds,''  cheese  inflation  during  the 
green  period,  and  often  ripened,  distorted,  and  tainted  final  products. 

Through  the  kindness  of  Dr.  H.  L.  Russell  and  of  Director  Henry,  of  the  University 
of  Wisconsin  Experiment  Station,  I  was  enabled  during  the  months  of  July  and 
Au^st  of  1894  to  aid  in  some  investigations  of  these  matters  under  the  bountiful 
^  facilities  of  laboratories,  dairy,  and  factory  there  afforded.* 

Ch€e$€  curd  inflation,  a  biologial  phenomenan,— Though  as  early  as  1890,  Weigmann'® 
and  Frendenreich"  had  calleid  attention  to  the  fact  that  they  had  discovered  a  few 
individual  species  of  pathogenic  bacteria  which  by  attacking  the  milk  sugar  gave 
rise  to  gas  formation,  which  results  in  "Bliihung  der  Kiise,''  their  conclusions  had 
not  been  aoce]ited  as  general.  Indeed,  even  yet,  some  of  our  chemists  may  have  a 
lurking  suspicion  that  the  origin  of  "pin-hole''  formation  has  its  inception  in  pecul- 
iarities inherent  in  the  milk,  and  that  the  trouble  may  be  incident  to  the  methods 
of  curd  manipulation.  Experienced  cheese  makers  have  ^iiite  generally  affirmed 
that  its  chief  origin  is  "dirty  milk."  The  work  upon  which  this  paper  is  based 
reaffirms  this  belief.  In  the  factories  curd  inflation  seems  everywhere  general.  It 
i«  only  a  matter  of  degree  from  curds  but  slightly  if  at  all  injured  by  the  presence 
of  minute,  evenly  distributed  gas  openings,  to  types  quite  troublesome  to  valueless 
beeause  of  toughened,  tainted,  inflated,  and  distorted  conditions. 

^  Upon  these  points  see  general  literature  of  the  subject  by  Adametz,  Banmann, 
Duclaux.  Freudenreich,  Weigmann,  and  others. 

•This  IS  substantiated  by  these  investigations.  Also  see  Adametz  r^sum^,  "Ueber 
die  Ursachen  und  die  Erreger  die  Abnormalen  Reifungsvorgange  beim  Klise.  Das 
'BlUhen'  oder  '  Oaren'  der  KSse/'  Milch  Ztg.,  1893,  Nos.  12,  ll,  and  15. 

»  Loc.  cit. 

^Adametz,  loc.  cit. 

*Fieitdenreich,  Ann.  Mier.,  1890,  p.  663;  cited  from  Koch's  Jahresber.  Gahrungs- 
Org^  1880,  p.  96. 

«Weigmann,  Landw.  Wochenbl.  Schles.  Hoist.,  1890,  No.  37. 

7  Russell,  Outlines  of  Dairy  Bactoriology,  pp.  39-41. 

•Milch  Ztg.,  1893,  No.  12.  p.  187. 

*  Assisting  Dr.  Russell,  the  facts  accumulated  there  belong  rightftillv  within  his 
publication  of  continuous  investip^ations.  My  thanks  are  here  due  to  his  enidance 
and  introduction  to  this  intoresting  field  of  work.  I  hope,  however,  at  this  time, 
to  use  only  such  parts  of  the  work  as  directly  connects  with  the  lator  works  of  Mr. 
Hall  and  myself. 

i«  Ueber  die  Lochbildung  und  BlShung  der  Ease  (Milch  Ztg.,  1890,  p.  741). 

11  << Ueber  einea  nenen  im  geblahen  Kase  gefnndenen  Bacillus  (Bacillus  Schafferi)." 
Landw.  Jahrb.  Schweiz,  1890,  p.  17:  and  "Sur  qnelques  bactories  produisaut  le  bour- 
souflemcut  des  f^omages"  (Ann.  Micr.,  1890,  p.  653.  Cited  from  Koch's  Jahresber. 
Qahrungs-Org.,  1890,  p.  96). 
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General  fftots  suggestiTe  of  a  bioloeieal  origin  of  the  trooble  may  be  given  as  fol- 
lows: (1)  It  is  certain  to  oooar  in  muk  known  to  contain  mnch  dost  and  dirt  of  a 
stable  type;  (2)  It  is  most  damaging  in  resnlts  from  over-ripened  milk;  (3)  aeration 
of  milk  is  beneficial,  and  may  at  times  even  prevent  its  occorrence;  (4)  the  condi- 
tions of  curd  manipulation  are  particularly  favorable  to  bacterial  growth,  and  the 
evolution  of  gas  is  always  most  rapid  as  the  temperature  approaches  the  optimum 
for  such  growth ;  ^6)  heavy  growths  of  bacteria  always  line  the  cavities  of  curd  and 
cheese  holes;  (6)  the  same  sample  of  milk  always  gives  "pin-hole''  formations* 

These  points  are  self-explanatory,  except  perhaps  that  of  aeration.  To  this  it 
may  be  suggested  that  most  gas-evolving  types  are  markedly  lovers  of  conditions 
approaching  those  of  complete  or  seml-anaerobiosis.^ 

Working  upon  the  assumption  of  a  biological  orispn  of  the  troubles,  namerons 
experimentSi  the  details  of  which  do  not  properlv  fall  within  the  province  of  this 
article  but  which  w6re  inclusive  of  bacteriological  exdusi veness,  demonstrated  that 
solid  curds  could  be  made  from  the  worst  types  of  "pin-hole"  forming  milk,  pro- 
vided the  original  bacterial  flora  was  eliminated.  PerhajM  the  best  proof  of  the 
biological  nature,  aside  from  the  results  just  given,  rests  in  the  fact  that  when  anti- 
septic methods  were  resorted  to  "pin-hole''  formation  was  checked  indirect  propor- 
tion to  the  value  of  the  bactericide  used.* 

Having  thus  become  satisfied  as  to  the  cause,  and  that  rapid  tests  of  individual 
samples  of  milk  were  iK>ssible,  the  economic  question  of  germ  sources  was  open  to 
consideration,  and  the  important  resnlts  bearing  upon  the  exclusion  of  milk  fur- 
nished by  untidy  patrons  came  into  view.  It  was  found  that  such  tests  could  be 
made  and  were  reliable  for  an  individual  sample,  but  here  there  is  a  halt.  Cream- 
eries and  factories  and  accessories  thereto  are  found  to  be  generally  infested  by  mis- 
cellaneous microorganisms,  and  the  gas  generating  types  are  no  exception. 

While  at  Madison  I  separated  and  mtve  made  careful  cultural  studies  of  six  distinct 
forms  of  the  latter  from  one  vat  of  mixed  milk— one  oospera-like  fungus,  three  bacillus, 
and  two  micrococcus  types.  All  of  these  were  <]aite  constantly  present  in  the  fac- 
tory, and  at  diflerent  times  were  taken  from  different  locations,  as  from  separator 
slime,  milk  in  the  vats,  separated  milk,  milk  from  the  cows  of  special  patrons,  from 
the  whey  in  the  gas  cavities  of  green  curds,  and  one,  a  spore  from  No.  36c,  fnm 
pasteurized  cream.' 

We  ma^  thus,  in  consideration  of  these  facts,  together  with  the  notations  of  the 
comparatively  large  number  of  separate  species  described  by  the  European  workers 
Weigmann^,    Adametz^,    Freudenreich ".  McFadyean^,   and   Baumann^  as   being  ' 
capable  of  curd  inflation,  assume  that  tnese  troubles  are  generally  distributed  and 
due  to  a  miscellaneous  number  of  specifically  different  organisms. 

The  foremilk  aa  a  possible  source  of  factory  tii/eo<um.— Knowledge  of  the  sources  of 
these  troublesome  organisms  thus  becomes  of  first  importance.  Aside  from  actual 
filth,  the  foremilk  has  been  shown  to  be  a  source  of  abundant  bacterial  infection. 
As  has  been  stated  b^  Russell  ^  under  conditions  of  cleanliness  in  milking,  this  Ib 
probably  the  predominant  source  of  germ  content.  Lehmann'  estimated  for  first 
milk  drawn  50,000  to  100.000  per  cubic  centimeter,  and  Schults  ^  found  a  content 
ranging  in  separate  tests  from  55.566  to  99,600  per  cubic  centimeter.  I^  then,  it  be 
found  that  the  normal  udder  is  out  a  well-regulated  incubator  for  such  organiso^ 
relief  seems  somewhat  more  distant  than  common  cleanliness  in  the  stable. 

The  following  points  are  given  as  indicating  that  the  foremilk  is  not  above  suspi- 
cion :  (1)  Germs  are  always  present  in  the  first  milk  drawn.  (2)  Gas-forming  typM 
heretofore  studied  are  of  such  nature  as  to  be  associated  with  stable  filth.    Adamets  " 

^This  is  substantiated  by  the  characteristios  of  the  species  here  studied.  See 
also  Fraenkel  Text-book  of  Bacteriologie,  Euff.  ed.,  pp.  24, 115,  217,  222,  and  334. 
Also  Beyerinck  "Zur  Ernahmngsphysiologie  des  Kahmpilzes J  Centbl.  Bakt,  und 
Par.,  11,  p.  68.    Pasteur  (Studies  on  Fermentation,  Faulkners'  Eng.  ed.,  p.  269). 

*This  work  has  been  duplicated  at  Fargo;  and  I  am  also  informed  by  Dr.  Bussell 
that  the  results  of  the  same  type  of  work  carried  into  tests  upon  frill-sized  cheeses, 
made  at  Madison  at  the  time  of  the  above-described  tests,  have  oonflrmed  the  more 
limited  trial  tests. 

'  These  organisms  will  receive  special  consideration  in  a  following  paper. 

^  Russell,  Outlines  of  Dairy  Bacteriology. 

•Milch  Ztg.,  1893,  Nos.  12,  14,  and  15. 

8  Land w.  Vers.  Stat.,  42,  p.  214. 

'  Land  w.  Jahrb.  Schweiz,  1890,  p.  64, 

"Outlines  of  Dairy  Bacteriology,  1894,  p. 40. 

»Cited from Grotenfelt,PrinciplesofModemDairy Practice.  WoirsEng.Ed.,p.24. 

^^  Ueber  den  Schmutzgehalt  der  Wiirzburger  Marktmilch  u.  die  Herkunft  der  Milch 
Bacterien,  Arch.  Hyg.,  14,  p.  260;  cited  from  Koch's  Jahresber.  aiOinuigaOrg.,  189^ 

*»»  Milch  Ztg.,  1893,  No.  15,  p.  240. 
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has  also  listed  sixteen  similar  organisiiis,  inolading  yeasts  and  bacteria  of  general 
decomposition.  (3>  Under  stable  conditions  there  are  also  apt  to  be  forms  capable  of 
growth  at  the  body  temperature.  Of  snch  Adametz's  r^nm6  lists  ten  species  of 
pathogens  shown  to  be  capable  of  **  KSse  Blahang/'  by  rarions  investigators.  These 
luclade  sach  forms  as  Baoillu9  coli  commune^  Escherisch,  and  the  various  urine-loving 
micrococci.  (4)  The  milk-moistened  openings  of  the  teats  come  easily  and  often  in 
contact  with  such  germ-bearing  matters  of  the  stable  and  animal  body.  (5)  Gas-pro- 
ducing bacteria  seem  inclined  to  aneerobiosis,  and  it  seems  possible  that  conditions 
approaching  these  demands  exist  in  the  normal  udder.  (6)  Contrary,  also,  to  the  con- 
siderations of  Adametz/  I  find  that  some  forms,  markedly  of  the  lactic-acid  type, 
may  be  capable  of  heavy  curd  inflations. 

Under  these  considerations  it  seems  that  foremilk  might  be  concerned  in  cheese- 
curd  inflation  from  a  broader  basis  of  kinds  than  that  represented  by  infections  due 
only  to  such  disease- producing  types  as  BaciUus  guilhbeau  of  Freudenreich '  or 
BaeilluB  lacti9  cerogents  and  MicrocoecuB  mattUis  of  Adametz.  ^ 

Gro98  tests  of  foremilk,  preJiminary  cheese  eurd,  attd  fermt^tation  tube  <e»/«.— This  study 
was  made  upon  two  cows  at  Madison,  Wis.  At  the  time,  August  28,  the  animals 
were  under  the  continuous  pasture  conditions,  and  were,  bodily,  very  cleanly.  The 
cheese-curd  tests  were  each  made  under  same  conditions  after  allowing  the  milk  to 
stand  for  twelve  houis  at  18^  C.  The  fermentation  tube  tests  were  made  by  infect- 
ing same  with  one  thirtieth  cubic  centimeter  of  the  milk  immediately  following  the 
mOk  taking. 

Test  No.  1.  Full  milk  of  Shorthorn  cow,  used,  bottled,  direct  from  sterile  milking 
pail,  without  other  precautions  than  exclusion  of  the  foremilk.  Result:  Heavy  gas 
mflation,  curd,  a  leathery  "floater;"  in  the  fermentation  tube  heavy  gas  formation, 
culture  practically  exhausted  in  the  first  twelve  hours. 

Test  No.  2.  Stnppings  from  Shorthorn  cow  taken  with  following  precautions: 
Flank,  belly,  and  udder  of  animal  washed  and  dried  with  moist  cloth,  and  the  bands 
of  the  milker  likewise  treated;  the  milk  stripped  direct  into  a  sterile  bottle. 
Resnlts:  A  very  few  large  ''pin  holes''  in  a  solid  nonfloating  curd;  no  gas  formation 
in  fermentation  tube  after  forty-eight  hours« 

Test  No.  3.  Foremilk  from  all  the  teats  of  a  Jersey  cow  ''Bessie.''  All  precautions 
observed  as  in  No.  2.    Results  as  in  No.  2. 

Test  No.  4.  Strippings  from  *' Bessie."  All  precautions  observed.  Results  as  in 
last.  A  solid  euro  with  a  few  "pin  holes;"  fermentation  test,  slight  evolutions  of 
gas  began  after  twentv-four  hours. 

Test  No.  5.  Foremilk  from  Shorthorn  cow;  no  special  precautions,  save  only  that 
the  milk  was  drawn  direct  into  a  sterile  bottle  in  such  manner  that  but  slight  dirt 
might  fall  into  the  neck  of  the  bottle.  Results :  A  good  curd  like  that  of  2, 3,  and  4. 
The  fermentation  test  gave  a  slow  evolution  of  gas  aft-er  twenty-four  hours. 

This  work  was  duplicatod  October  10,  at  Fargo,  upon  two  cows  with  essentially 
like  resnlts,  the  general  full  milk  at  the  time  giving  a  bad  type  of  floating  curd. 
The  evidence  from  these  tests  is  that  the  ffas-oriffinatm^  organisms  were  not  located 
in  the  udders  either  in  the  fore  or  last  milk,  and  that  the  few  "  pin  holes  "  or  curds 
2, 3, 4,  and  5  must  have  had  an  external  origin.  This  is  made  more  evident  by  the 
resnlts  from  the  general  mUk  of  No.  1,  though  it  was  taken  under  conditions  of  more 
than  ordinary  neatness. 

Qualitative  determination  of  the  bacterial  JlorH  in  the  normal  udder.* — ^To  the  above 
described  results  a  qualitative  investiffation  must  give  much  added  work.  To  this 
end,  such  facts  of  Mr.  Hall's  studies  as  bear  directly  upon  the  question  are  here  given. 

The  examinations  were  made  upon  10  healthy  cows  living  under  cleanly  stable 
conditions  during  the  period  between  the  dates  of  January  22  and  April  25  .  The 
method  was  kept  uniform,  20  cubic  centimeters  each  of  fore  and  last  milk  were 
drawn  from  same  single  teat  and  subjected  to  Petri  plate  culture  analysis  upon 
neutral  gelatin  at  room  temperature.  The  milk  was  always  drawn  through  a  sterile 
silver  milk  tube  into  a  sterile  narrow-necked  ounce  bottle.  The  milk  tube  was 
always  extended  completely  into  the  milk  cistern,  after  first  excluding  1  to  2  drops 
of  milk.    Results : 

(1)  From  30  different  examinations  of  fore  and  hind  milk  made  upon  9  different 
dates,  16  distinct  species  of  bacteria  were  isolated,  (a)  Of  these,  5  were  found  only 
in  foremilk,  4  of  them  occurring  only  once  each  in  separate  samples,  (b)  Six 
occurred  only  once  each  in  separate  samples  of  last  drawn,  (o)  Five  were  found 
common  to  both  fore  and  last  milk,  (d)  One  of  the  last-named  lot,  No.  30,  was 
found  common  to  the  fore  and  last  drawn  milk  of  5  different  cows  upon  5  different 


» Milch  Ztg.,  1893,  No.  12,  p.  188. 

'Ann.  Micr.,  1890,  p.  56. 

'Milch.  Ztg.,  1893,  No.  15,  pp.  237, 238. 


'Ann.  Micr.,  1890,  p.  56. 

'Milch.  Ztg.,  1893,  No.  15,  pp. 

^Work  done  by  Mr.  Hall,  senior  student  at  the  Agricultural  College,  Fargo, 


N.  Dak.    In  so  far  as  I  am  aware  this  is  essentially  new  work 
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dates,  (e)  Species  No.  20  was  twice  fouod  in  ^m  foremilk  of  cow  No.  27,  dates 
January  22  and  January  29.  No.  28  occurred  in  the  last  milk  of  cow  No.  25,  Janu- 
ary 23,  and  in  her  foremilk  on  date  of  April  25.  No.  84  was  found  in  the  foremilk 
of  cow  No.  24  February  15,  and  again  common  to  fore  and  hind  milk  April  25. 
No.  72  occurred  in  foremilk  of  cow  No.  20,  and  was  also  common  to  fore  and  last 
milk  of  cow  No.  21  upon  date  of  March  9.  No.  80,  the  most  common  species,  occurred 
in  udder  of  cow  No.  25  upon  January  22  and  April  25.  In  the  case  of  cow  No.  27  it 
was  present  on  dates  of  Januaiy  22  and  January  29.* 

(2)  Five  species,Nos.20,23,25,&,and  65,  are  gelatin  liquifiers ;  eleven  are  solid  forms. 

(3)  Seven  species  are  facultative  an»robes;  nine  seem  to  prefer  terobio  conditions. 

(4)  Three  species,  66,  SS.  and  75,  fail  to  vegetate  at  a  constant  temperature  of  35^ 
C. ;  thirteen  develop  rapidly  at  that  temjierature. 

(5)  Twelve  sjiecies  produce  an  acid  reaction  in  milk,  three  are  alkaline  curdleiB, 
and  one,  No.  30,  leaves  milk  apparently  unchanged. 

(6)  Twelve  are  actively  motile,  four  nonmotue. 

(7)  Only  two  samples  of  sterile  milk  were  drawn,  one  from  cow  No.  24,  April  15, 
and  one  fh>m  cow  No.  26,  April  19,  but  samples  of  last  milk  containing  only  No.  30 
remained  unchanged. 

(8)  The  greatest  number  of  species  present  in  one  examination  was  four,  most 
oAen  two,  out  at  times  only  one. 

(9)  Only  bacteria  were  ever  found. 

(10)  No  gas-engendering  organisms  were  found. 

This  work  is  j»erhaps  too  limited  in  the  number  of  cows  investigated,  and  the 
number  of  duplicate  cultures  made  from  same  animals  to  assert  any  condnsions  as 
to  constancy  of  species,  or  of  physiological  types  present  in  fore  milk.  The  work, 
however,  is  given  as  a  preliminary  study,  and  may  be  said  to  indicate  (1)  no  bacterial 
flora  common  to  the  animals  investigated,  save  one  peculiar  nonmilk-anecting[  species, 
No.  30;  (2)  that  a  given  form,  when  once  present^  may  be  quite  constant  in  its  oocn- 
pancy  of  the  udder  of  an  individual  animaL 

Finally,  the  absence  of  gas-producing  organisms  remain  unexplained,  but  adds 
significance  to  the  previously  described  curd  tests.  It  may  yet  be  found  that  these 
results  may  not  bold  good  even  at  Fargo,  for  it  is  a  possibility,  though  I  think  hardly 
probable,  that  during  the  period  covered  by  Mr.  Hall's  investigations,  the  months 
of  January,  February,  March,  and  April,  the  stables  may  have  been  free  of  gft^- 
venerating  organisms.  They  were  there,  however,  by  my  own  observation  during 
Uie  months  of  October  and  November,  as  i>er  the  evidence  of  cheese-curd  tests  made 
from  fall  mixed  milk. 

If  later  and  scattered  investigations  confirm  this  absence  of  gas-producing  organ- 
isms in  normal  foremilk,  the  economic  importance  of  the  matter  Incomes  self-evident 

The  Chairman.  We  still  have  a  small  amount  of  business  to  transact.  The  Chair 
has  yet  to  announce  two  committees  under  the  orders  of  the  convention :  First,  the 
standing  committee  of  five  to  report  on  new  methods  of  agricultural  teaching- 
Messrs.  J.  H.  Council,  A.  C.  True,  T.  F.  Hunt,  H.  T.  French,  and  L.  B.  Wing.  There 
is  also  a  special  committee  of  three  on  the  codification  of  the  resolutions  and  impor- 
tant acts  of  the  Association  in  previous  years.  As  this  committee  I  will  appoint 
Messrs.  H.  H.  Goodell,  A.  C.  True,  and,  by  order  of  the  convention,  the  retiring 
president,  Henry  £.  Alvord,  is  also  a  member  of  that  committee. 

Mr.  CoMSTOCK.  I  now  move  that  this  convention  adjourn,  subject  to  the  action 
of  the  executive  committee  of  this  Association. 

The  Chairman.  The  Chair  wishes  to  congratulate  the  Association  upon  the  f 
of  this  convention.  It  is  not  a  state  secret  that  the  executive  committee  felt  i 
embarrassment  from  the  fact  that  they  were  directed  to  recommend  this  city  as  the 
place  of  meeting  this  year  and  that  the  meeting  was  to  be  held  at  this  season  of  the 
year,  but  nobody  seems  now  to  have  any  cause  for  regret.  We  have  had,  I  think, 
a  convention  as  largely  representative,  perhaps  with  one  exoeption,  as  any  hereto- 
fore held  by  the  Association,  and  although  not  quite  as  largely  attended  by  regular 
delegates  numerically,  yet  I  think  you  will  all  agree  that  this  has  been  in  many 
respects  our  most  successful  meeting.  I  think  we  have  done  more  solid  work,  and 
work  of  a  higher  grade,  than  at  any  previous  meeting.  I  thick  we  may  resolve  our- 
selves for  a  moment  into  a  mutual  admiration  society.  Those  in  fiftvor  of  adjourn- 
ing sine  die  say  "aye."    Those  opposed,  "  no," 

The  convention  is  adjourned  sine  die. 

(Final  acyonmment  had  at  9.50  p.  m.) 

^  Cows  No.  24, 25,  and  27  are  the  only  ones  ui>on  which  tests  were  made  npon  dif 
forent  dates. 


THE  SECTION  ON  AGRICULTURE  AND  CHEMISl'RY. 


The  section  was  called  to  order  July  16,  1895,  at  2  p.  m.,  by  Chairman  £.  B. 
Yoorhees. 

The  question  of  the  formation  of  a  section  on  irrigation  was  raised,  and  after  brief 
diacnssion  it  was  moved  that  the  subject  of  irrigation  be  discussed  by  this  section, 
and  thus,  if  possible,  obviate  the  necessity  for  the  formation  of  a  separate  section 
on  irrigation. 

It  was  then  moved  that  the  discussion  on  irrigation  be  set  for  the  17th. 

The  first  paper  was  presented  by  W.  C.  Latta,  as  follows: 

Form,  Size,  Abranqjsmbnt,  and  Tbbatmbmt  of  Plats  in  Field  Expbrimbn- 

TATION. 

There  is  a  tendency  to  undervalue  the  results  of  field  experiments.  That  there 
are  difficulties  to  be  met  and  overcome  in  this  method  of  experimentation  is  freely 
admitted.  The  importance  of  such  work,  however,  as  an  indication  of  what  may 
be  expected  in  farm  practice  should  lead  field  experimenters  to  carefully  scrutiDize 
their  methods,  in  order  to  eliminate  as  far  as  possible  the  various  sources  of  error  in 
such  work. 

Assuming,  at  the  outset,  that  the  soil  and  climate  in  which  a  field  experiment  is 
to  be  performed  are  fairly  representative  of  the  locality,  it  is  the  purpose  of  the 
writer  to  very  briefly  suggest  the  form,  size,  arrangement,  and  treatment  of  plats 
that  will  conduce  to  accuracy  of  results.  The  views  herein  expressed  are  not  given 
as  final  conclusions,  but  are  held  tentatively  subject  to  revision  upon  receiving  new 
light.  It  is  hoped,  therefore,  that  there  may  be  a  full  discussion  on  the  Questions 
involved,  in  order  that  settled  and  well-defined  conclusions  may  be  formulated  for 
the  guidance  of  workers  in  field  experimentation. 

Farm, — In  form  it  is  desirable  that  the  field  plats  should  be  long  and  narrow,  lying 
side  by  side,  in  actual  contact  with  each  other  or  with  interspaces  between  plats, 
which  should  be  cropped  the  same  as  the  plats.  In  width  the  plats  need  not  exceed 
1  rod.  Long,  narrow  plats  can  be  brought  near  together  and  thus  reduce  largely  the 
variation  in  the  character  of  soil  from  plat  to  plat.  The  writer  has  found  plats  14f 
feet  wide  by  297  feet  long  and  contain  iuff  one -tenth  acre  very  satisfactory.  He  has 
also  employed  spaces  between  plats  one^alf  the  width  and  the  same  length  of  the 
plats  proper.  These  spaces  are  essential  in  tests  of  fertilizers,  as  they  not  only  dem- 
onstrate the  fact  of  difiusion  of  fertilizers  or  cross  feeding,  out  they  also  measure 
the  amount  of  the  same  by  the  increased  yield  of  the  crop  produced  thereon. 

Size. — ^If  it  is  the  purpose  of  the  experimenter  to  secure  a  result  indicative  of  the 
returns  per  acre  which  may  be  secured  in  farm  practice,  the  plats  should  seldom  be 
less  than  one-twentieth  of  an  acre  in  area,  and  one-tenth-acre  plats  would  be  better 
as  a  rule.  The  unavoidable  errors  in  plat  work  would  not  be  so  greatly  multiplied 
if  the  plats  were  even  larger,  say  one-fourth  acre  each ;  but  in  the  latter  case  the 
series  of  plats  would  probably  be  too  extended  for  uniform  treatment  in  point  of 
time.  It  therefore  seems  desirable  that  the  individual  plats  of  the  series  should  be 
not  less  than  one-twentieth  and  not  more  than  one-tenth  acre  in  size  as  a  general  rule. 

Arrangement. — ^The  plats  should  be  arranged  in  series  so  that  a  reliable  average  of 
treated  and  untreatea  plats  may  be  obtained.  For  example :  Let  Nos.  1,  4,  T,  10, 
etc.,  of  a  series  of  plats  be  without  special  treatment  for  comparison  with  Nos.  2, 3, 
5, 6, 8, 9,  etc.,  which  may  receive  the  desired  treatment.  Better  still,  let  each  alter- 
nate plat  be  without  treatment  for  comparison  with  intervening  treated  plats.  The 
number  of  plats  in  a  series  should  be  limited  only  by  the  ability  of  the  experimenter 
to  subject  the  series  to  uniform  treatment  in  point  of  time.  That  is,  it  would  be 
very  unwise  to  so  extend  a  series  of  plats  as  to  make  it  impossible  to  cultivate  the 
entire  series  within  one  day.  It  is  believed,  however,  that  a  series  of  ten  plats  for 
the  investigation  of  a  particular  subject  will,  in  most  cases,  be  quite  sufficient.    It 
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is  desirable,  aod  the  writer  considers  it  essential,  to  hare  all  the  plats  of  a  given 
series  entirely  inclosed  by  a  border  along  sides  and  ends  of  plats  and  intercropped 
the  same  as  the  plats. 

TretUmenU — It  is  essential  that  the  several  plats  of  any  series  should  reeeiTe  treat- 
ment uniform  in  all  respects  except  the  one  under  investigation.  In  order  tiiat  this 
may  be,  the  crop  ^own  at  any  time  should  be  the  pame  on  plats,  spaces,  and  bor- 
ders. This  will  give  like  exposure  and  environment  to  the  several  plats  of  the  series. 
With  uniformity  in  the  cropping,  the  plats  may  be  plowed  at  the  same  time.  The 
plowing  should  be  across  the  plats  so  as  to  subject  equally  all  the  plats  and  spaces 
to  the  influence  of  dead  furrows  and  back  furrows  and  leave  all  the  plats  of  the  series 
in  an  equal  stage  of  preparation  at  any  given  time.  In  harrowing,  the  team  should, 
as  a  rule,  go  the  long  way  of  the  plats.  This  seems  especially  important  in  case  any 
of  the  plats  have  been  previously  fertilized,  in  which  case  cross  harrowing  would 
tend  to  the  diffusion  of  the  fertilizers  on  to  the  unfertilized  plats  or  intervening 
spaces. 

In  order  to  have  exactly  the  same  amount  of  seed  on  the  several  plats  of  a  series, 
hand  sowing  or  planting  would  be  necessary,  but  this  is  so  great  a  departure  from 
the  present  methods  of  farming  that  it  seems  better  to  employ  the  usual  farm 
machinery  for  putting  in  the  crops.  Care  should  be  taken  that  the  same  number  of 
rows  and  hills — in  case  the  seed  is  disposed  in  hills — be  placed  in  each  plat.  The 
width  of  the  plats  should  previously  have  been  calculated  for  the  purpose  of  securing 
an  equal  number  of  rows  in  each  plat.  In  the  case  of  small  grains  a  single  hoe  of  the 
drill  may  be  closed  at  the  edges  of  the  plats  so  as  to  permit  the  separate  harvesting 
of  the  plats  by  the  self-binder,  mower,  or  other  harvesting  machine.  Before  har- 
vesting the  crop,  all  vacancies  in  the  stand  should  be  counted,  or  determined  by 
accurate  measurement,  in  order  that  the  yield  may  later  be  reduced  to  a  perfect 
stand.  This  may  seem  unwise,  as  in  farm  practice  a  perfect  stand  is  seldom,  if  ever, 
obtained.  It  is  believed,  however,  that  the  liability  to  inaccuracy  of  results  wiU  be 
reduced  by  this  method  of  procedure.  If,  for  any  reason,  the  gradual  harvesting  of 
the  crop  should  .be  necessary  in  order  that  partial  curing  may  take  place,  the  work 
should  proceed  across  the  plats  so  that  equal  portions  of  the  same  will  be  harvested 
at  the  close  of  any  day.  In  gathering  the  crop — especially  if  it  be  com — it  is  highly 
important  that  this  rule  be  observed,  as  the  com  fodder  is  quite  subject  to  variation 
in  weight,  owing  to  changes  in  condition  of  atmosphere. 

What  has  been  said  is  but  a  mere  outline  of  the  subject  and  must  prove  highly 
unsatisfactory^  but  the  writer  does  not  feel  justified  in  goin^  further  Into  detail,  as 
an  extended  discussion,  without  charts  and  verbal  explanations,  could  hardly  prove 
Interesting  or  profitable  to  those  present. 

W.  M.  Hays  read  the  following  paper: 

Mbthodb  of  Plat  ExpRRiMEirTUfO. 

Many  things  have  conspired  to  discredit  field  experimenting.  This  class  of 
research  is  so  environed  by  changeable  climatic  conditions,  varying  soils,  the  irrega- 
lar  attacks  of  insects,  and  the  greater  or  less  activity  of  microorganisms  in  the  soil 
and  plants  that  we  can  not  control  conditions,  oven  when  supplied  with  expert 
assistants  and  trained  laborers.  Our  averages  must  be  made  up  of  a  larger  amount 
of  data  than  in  most  other  classes  of  research.  The  great  expense  of  this  line  of 
work,  when  properly  done,  and  the  unsatisfactory  resulta  when  we  too  hastily  make 
conclusions  have  kept  it  fl'om  reaching  that  degree  of  respect  among  scientiiie 
workers,  or  among  farmers,  that  it  shomd  have  reached.  The  classes  of  research 
which  most  closely  deal  with  the  everyday  routine  of  the  farmer^s  business  and 
home  life  are  latest  -to  receive  their  merited  attention,  because  most  difficult,  and  the 
most  truly  scientific  work  and  great  expense  are  necessary  for  their  proper  solution. 
We  would  not  undertake  them  if  it  were  not  for  the  large  material  interosts  at  stake 
in  the  raising  of  all  our  general  agricultural  crops  and  the  large  amount  of  labor 
employed,  too  often  poorly  directed. 

Lawes  and  Gilbert,  with  wonderful  patience,  have  devoted  a  goodly  portion  of 
their  time  for  more  than  half  a  century  to  questions  of  field  management,  jet  in  this 
country  we  have  had  few  who  were  ready  to  take  up  those  questions  relating  to  field 
management  aside  from  fertilizer  questions,  which  require  for  their  solution  a  few  or 
many  decades  of  work  on  the  same  plats  of  land.  The  farmers  of  the  Misstesippi 
Valley,  as  well  as  of  other  sections,  have  been  slow  in  studying  field  management,  and 
the  station  workers  there  have  a  great  opportunity  to  inaugurate  new  methods  of 
rotations  and  new  methods  of  cultivation  and  handling  crops,  and  to  tell  which  of 
the  old  ways  of  farming  pay  best. 

We  need  to  look  upon  the  field  as  one  unit,  the  acre  unit^  with  which  to  deal ;  the 
class  of  crop,  as  the  acre  of  corn  or  wheat;  and  the  variety,  as  Fife  or  Blne4tem 
wheat,  ap  another  unit.  We  need  to  study  the  business  qnestionsy  as  well  as  the 
philosc^lues  or  theories. 
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FMili^M  ibr  pint  Azpeiinienting  Me  too  often  meager  or  poor  in  quality.  The 
moet  important  is  land  of  the  deeired  richness  and  geological  formation,  and  uniform, 
■o  that  series  of  uniform  plats  may  he  laid  out.  Onr  Minnesota  legislature  is  pro- 
viding us  with  funds  to  procure  lands  in  the  distinctive  parts  of  the  State  where 
field  work  suited  to  the  respective  soil  and  climatic  conditions  may  be  prosecuted. 
I  am  well  pleased  with  the  plan  of  dividing  each  field  up  into  series  or  subfields, 
8  rods  wide,  with  rod- wide  alleys  between  on  which  even  a  reaper  may  be  turned. 
These  series  are  subdivided  by  narrow  cross  alleys  into  plats  8  rods  long  by  1,  2, 
or  4  rods  wide,  thus  making  plats  of  oue-twentieth,  one-tenth,  or  one-nflih  acre. 
Fields  are  designated  by  capital  letters ;  south  and  east  lines  are  in  all  cases  used  as 
base  or  initial  number  lines,  and  the  series  of  plats  are  numbered  from  these  with 
Roman  numerals,  while  the  plats  are  numbered  from  the  base  lines  with  Arabic 
numerals  and  subplats  with  small  letters.  We  thus  have  a  huidy  system  for  our 
orop  records,  and  it  gives  us  a  history  of  the  treatment  of  each  smallest  sulidivision 
of  the  series  and  plats  for  each  year.  We  try  to  have  only  one  kind  of  crop  growing 
on  each  series  and  to  disturb  the  uniformity  of  each  series  as  little  as  possible  by 
diflerent  ways  of  treatiuff  each  orop.  We  compost  our  manures  by  daily  mixing 
together  the  product  of  au  onr  barns  in  the  same  load,  pile  it  systematically  in  long, 
flat  piles,  and  when  composted  we  take  off  loads  in  slices  idong  the  sides  of  the  heap. 
These  loads  are  then  spiead  in  narrow  stripe  lengthwise  on  the  series,  thus  crossing 
each  plat  with  the  manure  from  several  loads,  ^at  each  ptat  may  receive  a  similar 
amount  of  the  fertility.    We  need  a  manure  spreader  for  this  purpose. 

Laborers  trained  to  do  the  field  work  are  a  necesrity.  It  is  a  business  learned  only 
after  years  of  practice.  I  would  far  prefer  to  leave  the  planting  of  our  rotation 
experiments  to  our  good  German  teamster,  who  has  had  several  years'  experience, 
than  to  myself,  or  even  to  my  foreman  alone.  He  may  need  the  foreman  or  myself 
to  help  and  watch  him,  but  we  make  that  his  business  and  he  becomes  expert.  He 
does  not  forget  to  properly  adjust  his  seeder  with  each  change  to  a  different  crop  or 
plat.  We  must  learn  to  better  recognize  and  remunerate  this  kind  of  skill.  We 
must  change  until  we  get  good  men  and  then  treat  them  well,  so  that  they  will  not 
only  continue,  but  improve  in  efficiency  from  year  to  year. 

All  abundance  of  the  most  suitable  machinery  should  be  provided.  We  have  a 
large  number  of  small  grain  plats  in  our  experiments,  with  varieties,  rotations,  and 
tillage  experiments.  We  have  reduced  the  annual  expense  so  tbat  now  the  actual 
labor  on  a  one-tenth  acre  plat  of  small  cereals  is  only  one  dollar  and  a  quarter,  while 
a  few  years  since  it  was  two  or  three  times  that  amount,  and  very  unsatisfactory  as 
to  the  method,  much  of  the  work  then  being  done  by  hand.  We  sow  mo^t  of  these 
erops  with  chain  or  press  shoe  drill.  We  clean  the  cnps  of  the  seeder  box  out  with 
air,  driven  through  a  1-inoh  rubber  hose  by  the  lungs  or  by  a  small  bellows.  To  get 
the  amount  of  seed  sown  on  each  plat,  we  fill  the  cups  in  the  bottom  of  the  seeder 
box,  strike  with  a  straightedge,  and  weigh  the  other  seed  put  in  the  box,  and  with 
a  straightedge  again  strike  the  grain  off  at  the  ton  of  the  cups,  and  weigh  that  taken 
out  ana  subtract  for  the  difference,  or  that  actually  plan  tea.  We  have  a  drill  half 
a  rod  wide,  machine  widths,  making  convenient  fractional  acres;  stopping  cups  and 
using  partitions,  we  sometimes  make  plats  only  several  drills  wide,  with  12  to  16 
inch  alleys  between.  We  harvest  these  plats,  which  are  at  least  a  foot  apart,  for  the 
grain  board  to  separate  them,  with  a  self-binder,  a  helper  being  always  on  hand  to 
take  off  any  incomplete  bundles  when  finishing  the  plat,  and  to  gather  un  any  scat- 
terinjj^  grain  left  on  the  machine,  and  at  once  to  shook  on  the  plat  every  bundle  cut 
from  it. 

We  thrash  as  soon  as  possible  from  the  shook,  after  each  class  of  crop  is  dry  enough. 
We  have  had  a  28-inch  tnrashing  machine  made  to  order,  in  which  all  shelves  are  made 
slanting,  all  elevators  and  spouts  self-cleaning,  and  in  which  hardly  one  ounce  of 
grain  remains  between  plats.  We  thrashed  out  111  plats  in  one  day,  simply  turning 
the  governor  on  the  engine  so  as  to  run  the  separator  at  a  third  greater  speed  for  one 
or  two  minutes  between  plats.  Each  wagon  takes  frx>m  the  plats  to  the  thrashing 
machine,  crossing  the  wagon  scales  to  get  the  weight  of  the  bundles,  one  or  two  plats 
of  bundles,  and  oy  subtracting  the  weight  of  the  grain  we  g^et  the  weight  of  straw. 
The  plat  stakes  go  on  the  wagon  with  the  bundles  from  their  respective  plats,  and 
follow  the  crop  to  the  bag,  where  the  plat  numbers  are  transferred  to  tags  wired 
to  the  bags  in  which  the  grain  is  placed.  We  used  the  so-called  wired  tag,  never 
tying  wiUi  the  tag  string,  but  fastening  the  tag  permanently  into  the  side  of  the 
bag.  Samples  of  the  grain  from  every  plat  are  saved  for  future  notes  in  case  the 
whole  is  not  preserved.  Our  rather  dry  climate  makes  our  results  in  ripe  straw  and 
grain  fairly  accurate  without  determining  water-free  substance,  and  doubtless  our 
averages  would  be  little  changed  by  drying,  and  the  added  expense  would  be 
considerable. 

Our  methods  of  getting  the  yields  of  cereal  forage  crops  are  much  the  same,  while 
we  are  only  now  experimenting  on  methods  of  getting  at  the  acreage  yields  or  capaoi. 
ties  of  different  kinds  of  pastures.   Ample  storage  capacity  in  builmngs  is  an  essential 
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for  seeda  and  for  gndn  in  bulk,  and  in  moister  ftttmatfui  than  miza  it  ia  doalitiMi 
economy,  or,  in  some  oases,  neoesssry.  to  have  large  storage  capacity  f»r  nearly  all 
onthrastied  crops  from  plats.  Bat  facilities  for  at  onoe  thrashing,  without  piling  np 
and  snbjecting  to  mistakes,  mixing,  and  destmction  by  vermin,  are  of  far  greater 
importance.  A  seed  house  should  nave  many  small  compartments,  some  small  and 
some  large  bins,  a  seed-cleaning  room,  and,  in  our  climate  of  moist,  oool  antunms,  a 
room  in  which  seed  com  and  otner  seeds  needing  it  may  be  dried  by  artificial  heat 
This  building,  like  every  other  around  our  experiment  station,  should  have  walk 
made  vermin-proof  by  a  liberal  use  of  brick  ana  mortar  and  wire  cloth  in  the  angles 
between  walls  and  between  floors  and  walls,  and  at  many  of  the  openings,  such  as 
ventilators.  As  a  rule,  such  buildings  shoula  be  well  ventilated,  and  should  be  Bttp- 
arate  from  stables  and  general  grain  bins  and  storage  bays  for  fodders,  as  nothing 
makes  our  reports  of  plat  work  more  unreliable  than  unevenness  in  stand  Mid  vigor 
of  plants,  caused  by  unevenness  in  vitality  and  vigor  of  seeds.  Where  practicable^ 
seeds  of  our  own  preserving  should  be  used  in  prenrence  to  the  too  often  unreliable 
seeds  procured  from  seedsmen  or  from  farmers. 

Chemical  and  physical  laboratory  control  work  are  very  profitable  in  eonneotlon 
with  field  exi>eriments. 

Several  plats  annually,  if  properly  planned  and  managed  in  each  of  the  Western 
States,  would  return  to  our  farmers  a  very  fine  percentage  on  their  cost,  as  much 
experimenting  on  farms  would  be  saved.  Let  us  not  thiuK  less  of  bugs  and  tuber- 
culosis, nor  of  compounding  chemical  manures,  and  balanced  rations,  but  more;  and 
let  us  get  ourselves  into  a  mood  for  greater  respect  for  experimenting  out  in  the 
fields.  We  have  had  but  little  schooling  in  field  experimenting  in  our  colleges. 
Many  of  our  agriculturists  are  obliged  to  start  into  work  in  States  where  they  are 
little  aoquainted  with  the  agriculture  of  the  various  parts  of  their  States,  and,  by 
the  time  they  have  learned  tiie  State,  they  are  called  up  higher  by  some  institution, 
or  are  called  down  by  some  trouble,  i>ossibly  more  or  less  political  in  its  nature. 
That  State  is  fortunate  whose  agricultural  college  and  station  combined  is  making 
for  her  a  number  of  practical  experimenters;  to  insure  that,  in  the  future,  ahe  has 
competent  work  done  in  teaching  and  experimenting  with  the  part  of  our  work  which 
must  be  learned  by  experience  in  the  State. 

While  I  venture  to  give  below  sometiiing  of  a  classification  of  plat  experiments,  it 
is  most  wise  to  conmie  the  work  to  only  those  lines  of  greatest  moment  in  each 
State,  unless  funds  are  ample  for  experiments  along  many  fines,  as  a  few  things  done 
to  a  finish  are  very  valuable;  and  many  things  but  poorly  done  are  simply  opportuni- 
ties wasted. 

Under  the  subject  of  raising  each  class  of  crops,  manv  practical  things  can  be 
reduced  to  scientific  form,  which  the  farmer  does  as  his  fatner  did,  with  but  little 
knowledge  of  its  philosophy  or  of  its  business  outcome,  and  too  often  in  a  manner 
to  get  very  poor  results.  How  to  apply  bam  and  commercial  manures  is  little  under- 
stood in  the  West,  and  there  are  a  thousand  and  one  questions  regarding  how  best 
to  plant  each  crop  on  each  soil  in  every  State,  and  the  only  way  the  farmers  will 
ever  know  the  facts  is  through  scientific  experiments. 

Applyin^^  water  under  irrigation  is  a  most  interesting  line  in  which  our  Western 
agrfcultunsts  are  working,  and  which  we  farther  East  must  study.  But  a  question 
touching  a  far  wider  scope  of  country  and  of  far  greater  monetary  importance  is  the 
conservation,  in  oar  soils,  of  the  water  from  rains  and  snows,  and  getting  from  it 
the  greatest  net  value.  The  preparation  of  the  soil  and  intercultural  tillage  in  ref- 
erence to  controlling  soil  moisture  have  come  to  be  most  prominent  questions  in  the 
middle  Northwest,  where  we  recently  have  occasional  droughts. 

Methods  of  harvesting  and  preserving  crops  offer  quite  as  honorable  lines  for 
ex]>erimenting  as  do  the  study  of  clover  nodules  or  the  antennn  of  insects,  though 
too  few  of  our  new  college  graduates  have  set  their  sentiments  in  that  direction. 
Methods  of  raising  crops  nave  been  improved  mainly  throagh  the  efforts  of  machine 
men,  who,  under  our  most  beneficent  patent  laws,  profit  by  studying  tiie  raising  of 
crops,  and  the  sale  of  machines  adapted  to  improve  the  crops  or  to  save  labor. 

Next  to  methods  of  raising  crops,  the  testing  of  varieties  has  progressed.  The 
newly  appointed  agriculturist  too  often  bases  his  fond  hopes  for  undying  fame  and 
transcendent  glory  on  this  class  of  work.  But  it  is  a  necessary  and  most  important 
line  of  our  work  in  every  State,  and  not  without  considerable  credit,  as  in  case  of 
our  good  friend,  WiUiam  Saunders,  of  Ottawa,  Canada,  and  his  grains,  or  of  Profes- 
sor Blonnt,  or  Dr.  Hillf^ard,  and  the  numerous  field  crops  sent  out  over  their  States. 
It  is  necessary  to  test,  m  every  State,  the  most  promising  varieties  of  each  daes  of 
crop  which  may  be  procured  within  and  without  the  State,  discarding,  as  soon  as 
possible,  all  but  the  comparatively  few  best,  that  the  most  of  our  energies  may  be 
expended  upon  the  promising  sorts.  When  the  best  are  decided  on,  they  may  so 
cheaply  be  improved  by  breeding  them,  that  the  State  which  does  not  provide  for 
this  work  is  neglecting  an  opportunity  of  being  of  great  assistance  to  her  fiacmers. 
If  pansies  can  be  bred  into  so  many  beautifiil  varieties,  and  if  Euiopeaas  omi  laiao 
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the  percentage  of  snear  in  the  Jnioe  of  sn^r  beets  from  6  to  15  per  cent  in  a  little 
over  half  a  centaryy  I  have  the  strongest  faith  that  we  can  add  10  to  30  per  ocDt  to 
the  yield  of  Minnesota's  famont  No.  1  liard  wheat,  which  is  not  a  very  larce  yielder. 
In  tnis  work  we  reduce  the  size  of  |>lat  to  1  foot  sqnare  and  deal  with  Individual 
plants,  each  under  the  same  conditions  as  is  every  other,  as  would  the  breeder  of 
dairy  cows  or  the  breeder  of  trotting  horses,  and  our  record  yields,  or,  if  you  please, 
performanoe  records^  are  becoming  far  more  numerous  and  quite  as  interesting  as 
are  the  performance  records  of  miiKers  and  trotters. 

From  one  kernel  of  wheat,  oats,  barley,  field  peas,  or  timothy,  selected  because  of  its 
inherited  tendency  to  yield  a  large  crop  of  grain,  and  used  as  a  basis  of  variety,  we 
can  have  enough  grains  for  a  twentieth-acre  field  test  in  three  to  five  years.  Tnese 
newly  originated  varieties  must  be  tested  in  a  field  way  in  comparison  with  the  stand- 
ard sorts  most  generally  used  in  the  State.  All  but  the  best  old  and  new  sorts  can 
be  rapidly  eliminated,  else  the  work  will  become  bulkj.  It  would  seem  practicable 
to  raise  a  hundred  bushels  of  each  new,  excellent  variety  of  wheat,  for  example,  on 
onr  own  lands.  Furnish  this  seed  to  a  fiEUiner  who  has  eood  laud,  clean  of  weeds, 
and  have  him  grow  it  for  us  at  a  slight  premium  over  ordinary  market  prices;  then 
we  can  have  the  farmer  deliver  the  one  or  more  thousand  bushels  to  the  ueight  com- 
panies, bagged,  and  bill  it  to  farmers  to  whom  we  sell  it  in  quantities  of,  say,  5  bush- 
els or  less,  at  cost  of  seed  and  packages.  Thus  we  can  ii^ect  into  the  State  annu- 
ally one  or  more  varieties  of  a  superior  grain,  the  farmers  paying  all  of  the  expense 
except  the  experimenting  to  find  or  improve  the  kind.  Varieties  which  endure, 
proving  their  value  to  farmera  and  millers  when  put  to  practical  test,  will  be  very 
rapidly  spread.  Some  plat  work  may  be  needed  in  seed  control  to  prevent  seedsmen 
from  sending  into  the  State  varieties  that  are  not  profitable.  So  man3r  of  the  best 
vielding  varieties  and  subvarieties  have  no  identifying  features,  and  if  we  do  not 
increase  and  distribute  the  origini^  stock  with  which  our  best  yields  were  made,  we 
do  the  State  little  or  no  food — maybe  harm. 

Some  of  our  best-vielding  Fife  wheats,  for  example,  which  have  a  performance 
record  of  male  and  female  parents  for  several  generations  and  have  averaged  best  in 
a  dozen  plat  trials,  may  look  like  other  Fife  wheats.  We  must  distribute  it  to  per- 
]>etuate  our  work  of  breeding  it  up. 

In  general  field  management,  such  as  rotation  experiments,  the  management  of 
meadows  and  pastures,  etc.,  plans  have  developed  slowest  and  are  yet  crudest. 
Which  affrieulturist  here  could  give  us  a  statement  of  the  best  rotation  for  a  dairy 
farm,  a  sheep  farm,  or  a  feurm  devoted  to  diversified  agriculture,  in  the  different  parts 
of  his  State,  and  sustain  his  position  with  oarefulhr  collected  facts  f  We  do  not 
know  which  crops  to  collect  in  the  rotation,  nor  in  what  order  of  succession  to  place 
them.  We  have  only  very  dim  ideas  of  which  crop  best  prepares  the  land  for  each 
other  crop.  We  have  very  crude  knowledge  of  which  rotation  gives  the  farmer  the 
largest  net  average  annual  profit  above  cost  of  production.  We  have  not  made  a 
study  of  which  rotation  best  keeps  the  weed  and  insect  enemies  at  a  minimum. 
We  have  done  too  little  at  calculating  the  ultimate  result  on  the  fertility  of  each 
way  of  manaffine  the  rotations  on  uie  field  or  farm.  Nor  have  we  the  facts  or 
figures  with  which  to  emphasize  the  importance  of  live  stock  and  the  raising  of  those 
crops  which  will  be  turned  into  manure  on  the  farms  rather  than  shipped  away. 

Tnose  responsible  for  experiments  on  plats  need  to  study  methods  more  and  to 
consult  with  each  other  more  on  methods  of  this  kind  of  research,  and  to  spend  more 
time  in  laying  out  the  scheme  of  their  own  experiment  work. 

A  brief  discussion  of  both  papers  followed. 

It  was  moved  by  Mr.  Armsby  that  the  section  recommend  to  the  Association  that 
Mr.  Uilgard's  paper  entitled  "The  Distribution  of  Salts  in  Alkali  Soils''  be  read 
before  the  general  session.    Carried. 

The  third  subject,  "  Shall  the  results  secured  in  dairy  tests  be  stated  as  butter 
fiftt  or  its  equivalent  in  butter f  The  adoption  of  a  conversion  factor"  was  next 
taken  up.  The  discussion  was  opened  by  Bir.  Armsby,  who  was  followed  by  Messrs. 
Cooke,  Curtiss,  and  others.  After  the  discussion,  Mr.  Armsby  presented  the  following 
resolution : 

Besolvedf  That  the  se(;tion  recommends  that  in  tests  of  cows  or  herds  by  fat  tests 
the  results  be  stated  in  terms  of  butter  fat  and  also  in  terms  of  its  approximate  equiva- 
lent in  butter. 

The  resolution  was  carried. 

Mr.  C.  F.  Curtiss  moved  that  the  section  recommend  the  adoption  of  a  conversion 
factor  of  16}  in  converting  butter  fat  into  butter.  This  was  amended  by  Mr.  W.  W. 
Cooke,  who  moved  to  refer  the  question  of  adopting  a  conversion  factor  to  a  commit- 
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tee  of  three,  said  committee  to  report  to  the  seetion  at  the  next  aeseion,  on  the  ITtL 
The  amendmeDt  was  accepted  and  the  motion  carried.  The  chair  appointed  aa  tnch 
committee  Messrs.  Cnrtiss,  Armsby,  and  Cooke. 

Mr.  ArmsLy  next  addressed  the  section  on  the  sobject^  "A  practicum  in  stock  feed- 
ing/' in  which  he  detailed  his  method  of  giving  practical  instenction  in  stock  feeding 
to  dairy  students.    The  section  then  adjourned. 

July  17,  2  p.  m. 

The  section  was  again  called  to  order  by  the  chairman.  The  committee  on  codv^- 
sion  factor  reported  through  its  chairman,  Mr.  Cartiss,  the  report  being  in  favor  of 
adopting  the  factor  of  16|  in  converting  butter  fat  into  butter. 

On  motion  of  Mr.  Myers  the  report  was  accepted  and  adopted. 

Mr.  J.  H.  Counell  next  presented  a  paper  on  "  Practical  Methods  of  Maintaining 
Fertility,"  which  was  followed  by  a  spirited  discussion  in  which  maoy  delegates 
took  part. 

The  chairman  appointed  the  following  committee  on  nominations:  Messrs.  C.  D. 
Smith,  J.  L.  Hills,  and  A.  A.  Mills. 

Mr.  Smith  next  read  a  paper  entitled,  ''Individuality  as  a  Prime  Factor  in  Experi- 
ment Station  Feeding."  The  subject  was  illustrated  by  charts  showing  the  remark- 
able variation  in  yield  of  milk  and  butter  fat  to  which  individuals  are  subject.  He 
was  followed  by  Mr.  Cooke,  who  spoke  on  ''Objects  and  Methods  of  Experimenting 
on  Dairy  Feeding,"  and  Mr.  Mills  followed  with  a  paper  on  "Length  of  Periods  in 
Experiment  Station  Feeding."  lliese  papers  created  much  interest  and  dcTelopeda 
discussion  in  which  many  of  the  delegates  took  part. 

Mr.  Armsby  addressed  the  convention  on  the  subject  of  "  Digestion  experiments.^ 
He  showed  some  apparatus  used  and  explained  his  methods  of  procedure.  Mr.  Hil- 
gard  next  presented  the  following  paper,  which  was  illustrated  by  charts  showing 
the  results  obtained  by  different  reagents  on  many  samples  of  soils: 

Latb  Progress  in  Soil  Akalysis. 

The  revival  of  interest  in  direct  soil  examination  for  practical  pnrposes  is  fast 
bearing  itn  fruits  in  the  development  of  new  methods  of  analysis,  as  well  as  of  modes 
of  interpretation  of  the  results  obtained  bv  former  methods ;  and  this  movement  is 
no  less  ])ronnunced  in  Europe  than  in  the  United  States.  The  great  difficulty  expe- 
rienced in  the  practical  carrying  out  of  culture  experimente  to  definite  oonclasions 
under  any  but  the  most  rigorous  scientific  supervision  is  becoming  more  and  more 
obvious;  and  so  is,  correspondingly,  the  desirabilty  of  direct  meth^s  for  determin- 
iuff  the  needs  of  a  soil  without  losing  at  least  one  year's  time  in  culture  experiments. 

lu  the  discussion  of  this  subject  it  is  too  often  forgotten  that  two  disUnet  ques- 
tions call  for  solution  by  chemical  soil  analysis.  One  is  to  ascertain  the  total  store 
of  phint  food  which  may  become  available  by  the  weathering  process  within  periods 
of  time  in  which  we  are  interested,  involving  essentially  the  durability  of  the  land. 
The  other  is  the  ascertainment  of  the  plant  food  immediately  available  for  ^e 
growth  of  crops.  The  former  aims  to  determine  a  maximum;  the  latter,  a  mini- 
mum. Much  fruitless  discussion  has  arisen  from  a  confounding  of  the  two  problems, 
which  clearly  can  not  be  reached  directly  by  the  same  means.  The  determination 
of  immediately  available  plant  food  interests  specially  the  agriculturista  of  coun- 
tries long  settled ;  while  those  intending  to  settle  on  new  lands  of  unknown  cultural 
values  are  specially  interested  in  knowing  how  long  it  will  be  before  the  soil  they 
cultivate  will  call  for  fertilization,  and  when  it  does,  what  fertilizers  will  be  needed 
first.  It  is  still  further  desired  by  them  to  know  what  are  the  special  adaptations  of 
their  lands;  and  while  these  are  as  much  determined  by  physical  as  by  chemical  fac- 
tors, yet  a  knowledge  of  the  latter  is  indespensable  to  an  intelligent  judgment 

It  is  hardly  necessary  at  this  stage  of  the  discussion  to  do  more  tiian  to  recapitn- 
late  briefly  the  points  that  chemical  soil  analysis  as  usually  practiced  can  fairly 
claim  to  have  established,  in  respect  to  its  direct  bearing  on  cultural  exi»ericffice, 
before  discussing  those  that  as  yet  have  not  been  fully  tested. 

(1)  As  regards  soils  in  their  natural  condition  there  can  be  no  question  that  sn 
unnsually  small  proportion  of  any  one  ingredient  important  to  plant  nutrition  indi- 
cates that  a  deficiency  in  that  ingredient  will  make  itself  fel^  if  not  at  once  cer- 
tainly within  a  few  years  after  cultivation  is  begun,  and  can  be  remedied  by  the  ase 
of  that  ingredient  as  a  fertilizer. 

As  a  corollary  to  this,  those  who  claim  that  analysis  can  not  appreciate  the  differ- 
ences caused  by  the  withdrawal  of  soil  ingredients  by  crop  production  must  admit 
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that  the  same  maxim  holds  tme  of  soils  cultivated  in  ctojm  definitely  known  for  any 
lenj^th  of  time  withont  the  addition  of  any  fertilizers.  This  brings  a  very  lar/g^e 
proportion  of  Afiierican  lands  nownnder  cultivation  within  the  pale  of  those  which 
can  be  successfnlly  investigated^  and  therefore  practically  benefited,  by  the  lights 
afibrded  by  soil  analysis. 

(2)  Conversely,  any  ingredient  shown  by  analysis  to  be  present  in  very  large  pro- 
portion in  any  virgin  soilmay  fairly  be  presumed  to  be  the  last  to  become  deficient 
nnder  ordinary  modes  of  cultivation. 

Both  the  above  propositions  not  only  commend  themselves  to  common  sense,  but 
have  been  over  and  again  abundantly  verified  in  practice.  Conjointly  they  point 
the  way  to  a  third,  viz,  that  as  between  soils  of  essentially  similar  nature  or  origin 
the  amount  of  plant  food  which  is  made  currently  available  by  the  various  processes 
of  "  weathering''  is  sensibly  proportional  to  the  relative  amounts  present  andtdiown 
(or  presumed  to  be  shown)  in  the  analysis. 

It  seems  to  me  that  as  regards  these  simple  propositions,  the  burden  of  proof  rest« 
with  those  who  denv  them;  always  provided  that  the  analyses  have  not  been  made 
by  too  incisive  a  method,  and  upon  an  absolutely  uniform  plan.  The  ultimate  analy- 
sis of  the  soil  mass  (bv  hydrofluoric  acid  or  by  carbonate  fusion)  is  to  all  intents 
and  purposes  practically  worthless;  while  on  the  other  hand  too  light  an  action, 
such  as  that  of  carbonated  water,  is  equally  valueless  in  presence  of  the  fact  that 
plants  themselves  have  lone  been  known  to  employ  as  solvents  acids  exuded  from 
their  roots,  sometimes  of  sufficient  strength  to  engrave  the  form  of  the  root  fibers 
upon  the  smooth  surface  of  feldspar  and  hornblende  crystals  in  the  course  of  a  single 
season. 

The  practical  utility  of  the  interpretation  of  soil  analyses  depends  essentially,  of 
course,  upon  the  correct  ascertainment  of  the  percentage  and  relative  figures  which 
may  be  considered  as  constituting  deficiencv,  adequacy,  and  abundance  of  any  ingre- 
dient. To  this  I  have  devoted  a  great  deal  of  labor,  the  results  of  which,  so  far  as 
then  developed,  I  have  given  in  former  publications.  It  was  but  reasonable  to  expect 
that  the  figures  for  the  severiJ  desprees  of  deficiency  or  abundance  would  not  be  the 
same  for  soils  of  every  class,  and  I  so  found  it.  the  most  potent  determining  factor  in 
the  premises  being  lime,  actually  or  virtually,  in  the  form  of  carbonate.*  The  general 
statement  made  by  me  fourteen  years  ago,  that  in  the  presence  of  abundance  of  lime 
much  smaller  percentages  of  plant  food  prove  adequate  than  when  lime  is  deficient, 
is  abundantly  verified  by  all  the  work  done  since,  whether  by  myself  or  others;  but 
the  causes,  according  to  modem  research  on  bacterial  action,  are  shown  to  be  even 
more  complex  than  I  had  foreseen  at  the  time  of  my  former  publications.  In  the 
course  of  a  closer  personal  study  of  the  soils  of  £urope  I  have  also  recognized  one 
reason  at  least  why  this  dominant  function  of  lime  has  remained  almost  unrecog- 
nized in  the  Old  Continent.  This  is  simply  that  calcareous  formations  (including  the 
drift  areas)  are  so  predominant  in  Europe  that  few  soils  are  what  can  properly  be 
called  noncalcureoas ;  that  is,  not  containing  at  all  times  a  sufficient  excess  of  calcic 
carbonate  to  produce  the  characteristic  important  effects  upon  the  soil.  With  us  such 
large  areas  are  deficient  in  lime  in  the  soil  that  the  contrast  between  them  and  the  adja- 
cent calcareous  areas  becomes  patent  at  a  g^lance.  It  was  this  that  in  the  first  place 
led  me  to  consider  the  claims  of  soil  analvsis  as  worthy  of  consideration.  Added  to 
this  accident  of  the  almost  uniformly  calcareons  character  of  £uroi>ean  soils  comes 
the  fact  that  only  such  as  had  been  long  cultivated  came  under  the  consideration  of 
investigators  there,  who  thus  wrestled  with  the  problem  in  its  most  complex  form. 
This  explains  very  simply  the  discredit  which  was  there  so  long  thrown  upon  the  very 
name  oi  soil  analysis,  a  tradition  to  which  some  persons  on  tnis  side  of  the  Atlantic 
still  tenaciously  cling,  while  on  the  other  side  that  tradition  already  counts  among 
the  '*  uebertpundene  Standpunkte,"  and  the  effort  to  make  soil  analysis  usefol  to 
practice  is  being  zealously  pursued  by  many  hands. 

The  most  notable  recent  utterance  on  the  general  subiect  is  that  of  Professor  Lieb- 
•cher,  of  Qottingen,  in  a  report  of  216  pages  on  the  results  of  a  seven  years'  course  of 
culture-plat  experiments.  He  shows  tne  necessity  of  discussing  all  such  results  on 
the  principles  of  the  calculus  of  probabilities,  and  by  so  doing  comes  to  a  number  of 
very  valuable  conclusions  regarding  the  particular  soils  on  which  the  experiments 
were  made.  Further  than  %is  the  results  of  conrse  can  not  go:  but  Liebscher 
wisely  accompanied  his  plat  experiments  with  parallel  analyses  of  tlie  several  soils, 
using  the  usual  method  of  chlorhydric  extraction.  Regarding  these  he  makes  at  the 
end  of  his  report  the  following  statement,  remarkable  as  coming  from  a  notable 
authority  who  has  thus  far  never  said  a  word  in  favor  of  chemieal  soil  work. 

'  Wheeler  and  Hartwell  (Rhode  Island  Sta.  Bui.  28)  aver  that  I  was  in  error  in  the 
statements  made  regarding  the  "commanding  position  of  lime"  in  a  paper  quoted 
by  them,  in  which  tne  above  proviso  regarding  the  carbonate  was  not  made.  My 
meaning  is,  however,  so  plainly  put  in  several  other  publications  that  I  can  not 
admit  their  claim  to  be  well  founded,  and  the  faots  shown  by  themselves  as  the 
results  of  liming  but  corroborate  my  maxim. 
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"While  reserrlng  detaUed  diseosslon  for  the  fiitim,  we  oan  not  omit  to  mention 
rieht  now  that  the  ordinary  analys^  of  the  chlorhydric  soil  extract  yields  much  more 
information  than  is  mostly  supposea.  In  fact,  we  can  deduce  the  requirements  as  to 
mineral  plant  food  of  all  the  soils  we  have  inTestigated,  from  their  analysis,  coming 
to  the  same  results  as  from  our  culture  tests,  by  adopting  the  following  points  of 
view  in  their  interpretation." 

These  points  of  Yiew  agree  so  closely  with  those  heretofore  developed  by  me  in  my 
work  on  virgin  soils  that  I  can  not  but  feel  considerable  satisfaction  in  seeing  ^em 
verified  for  soils  long  cultivated,  a  point  regarding  which  I  have  not  expreesed  any 
opinion  thus  far,  although  convinced  that  such  agreement  would,  in  the  nature  of 
the  case,  l)e  found  to  exist.  Soil  analysis  thus  becomes  a  most  valuable  guide  and 
adjunct  for  culture  tests,  abridging  the  latter  and  eliminating  their  uncertainties  to 
an  extent  that  only  long-protract^  series  of  blind  trials  could  otherwise  achieve. 
Of  course,  the  finid  test  will  always  rest  with  culture  experiments,  but  these  can, 
under  the  liehts  afforded  by  a  reasonable  knowledge  of  the  soil's  peculiarities,  be 
undertaken  by  the  farmer  on  a  large  scale  with  a  vastly  smaller  chance  of  oostly 
failures.  It  is  almost  entirely  upon  such  experience — ^had  Pftrtiy  before^  partly  after 
examination— that  my  interpretation  and  conclusions  as  to  the  efficacy  of  this  method 
of  investigation  is  based. 

Coming  now  to  the  second  problem,  numerous  efforts  to  ascertain  the  condition  of 
the  soil  with  respect  to  immediately  available  plant  food  have,  as  is  well  known, 
been  made,  but  have  yielded  vezy  indefinite  results  until  within  the  last  few  years. 
D^p^er  attacked  the  problem  by  the  direct  determination  of  the  acidity  of  the  root 
juices  employed  bv  the  plant  in  dissolving  its  mineral  food.  When  once  mooted,  tiie 
wonder  is  that  this  simple,  direct  appeal  to  the  plant  itself  had  not  been  thought  of 
sooner,  since  it  has  long  been  evident  that  this  action  is  much  more  energetic  than 
that  of  carbonated  water,  at  first  thouffht  to  be  the  chief  solvent. 

Warington  *  has  discussed  the  imperiections  in  Dyer's  prescription  of  a  1  ]>er  cent 
solution  of  citric  acid  as  a  solvent  for  tiie  supposed  available  mineral  plant  food. 
Most  of  these  have  been  foreseen  and  admittea  by  Dyer  himself  who  is  still,  it  is 
understood,  engaged  in  the  investigation  of  the  subject.  One  of  the  most  serious 
obstacles  to  the  ready  use  of  Dyer's  method,  especialiy  in  the  West,  is  the  presence 
of  earth  carbonates,  which  of  course  neutralise  the  citric  acid  used  to  an  extent 
corresponding  to  the  amounts  present,  which  it  is  not  altogether  easy  to  neutralize 
without  risk  of  increasing  unduly  the  solvent  effect,  since  it  is  inadmissible  to  use 
either  heat  or  a  stronger  solution  to  accelerate  the  decomposition  of  the  carbonates. 
The  only  really  unobjectionable  way  seems  to  be  the  successive  addition  of  the  1  per 
cent  solution  until  neutralisation  ceases,  then  adding  the  required  amount  of  the 
acid  in  addition.  This  is  often  a  tedious  operation,  especially  when  the  carbonate 
grains  are  somewhat  large;  and  thus  the  use  of  the  method  in  limestone  soils  is 
somewhat  inconvenient. 

I  have,  however,  tested  it  on  a  number  of  soils  containing  only  small  amounts  of 
carbonates,  for  the  determination  of  the  available  phosphoric  acid,  with  results 
agreeing  exceedingly  well  with  the  cultural  experience.  In  the  absence  of  suitable 
material  for  such  experiments  in  as  new  a  State  as  California,  where  moreover 
nearly  all  soils  are  calcareous  as  a  renlt  of  climatic  conditions,  I  have  used  a  num- 
ber of  soils  sent  from  the  Hawaiian  Islands  for  investigation  as  to  their  needs,  they 
having  ceased  to  produce  satisfactory  crops  of  sugar  cane. 

Most  of  the  soils  of  the  Hawaiian  group  are  the  outcome  of  the  decomposition  of 
black,  highly  ferruginous  lavas,  under  the  influence  of  rather  copious  rains.  The 
soils  so  formed  are  usually  of  a  aeep  ocherous  tint,  unless  (as  is  f^quently  the  case) 
they  contain  humus  enough  to  obscure  the  iron  tint,  which,  however,  appears  plainly 
on  ignition.  They  would  fidl  under  the  very  indefinite  class  of  "laterite"  soils  of 
German  authors ;  but,  unlike  a  great  many  of  the  true  tropical  laterites,  the  iron  is 
in  this  case  so  apparent,  not  merely  because  of  fine  diffusion,  but  on  account  of  its 
extraordinary  amount,  which  sometimes  exceeds  40  per  cent  of  ferric  oxid,  and  is 
usually  in  the  thirties ;  while  the  alumina  dissolved  in  the  ordinary  chlorhy^dric 
extraction  is  frequently  only  one-third  as  much  as  the  ferric  oxid,  though  sometimes 
equal,  and  frequently  far  exeeds  the  carbonate-soluble  silica,  proving  its  existence 
in  the  form  of  hydrate.  While  mostly  supplied  fairly  witii  potash,  many  of  these 
soils  are  characterized  by  very  small  lime  i>ercenta>ges,  in  view  of  which  I  nave  long 
ago  recommended  the  use  of  the  coral  sand  f^m  the  beaches,  with  excellent  results. 

Nearly  all  these  soils  showed  by  extraction  with  nitric  acid  after  ignition  ample 
and  in  some  cases  very  large  percentages  of  phosphoric  acid.  As  in  several  cases 
the  use  of  phosphates  had  nevertheless  produced  good  results,  I  suspected  that  the 
phosphoric  acid  miffht  be  rendered  unavailable  by  the  presence  of  so  large  an  excess 
of  forric  oxid— a  relation  I  had  previously  observed  in  Mississippi  soils,  and  which 
is  readily  intelligible  a  priori.    It  is  strenuously  reaffirmed  by  Liebsclier,  who  in 

'  Soienoe  Progress,  May,  1894. 
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his  recent  publication,  referred  to  above,  mentions  specially  that  the  presence  of  the 
sesquioxids  seems  to  depress  seriooslY  tne  availability  of  tne  phosphoric  acid  of  the 
soil,  because  of  the  insolnbility  of  their  basic  phosphates  in  the  dilute  vegetable 
acids  of  the  roots. 

As  these  Hawaiian  soils  seemed  to  offer  an  exceptionally  good  opportunity  for 
testing  this  question,  the  determination  by  nitric  acid  in  the  ignited  sou  was  supple- 
ment^ by  one  made  with  chlorhydric.  This  treatment,  as  might  be  anticipated, 
gave  a  very  much  larger  result  in  most  of  the  samples,  since  crystalline  vivianite 
will  dissolve  in  HCl  as  well  as  the  gelatinous  basic  ferric  phosphate,  for  which  rea- 
son I  have  discarded  its  use  in  the  determination  of  phosphoric  acid  for  the  practi- 
cal purposes  of  soil  aualysis.  The  same  ejection  lies,  oi  course,  against  the  use  of 
concentrated  sulphuric  acid,  proposed  by  Goss.  In  either  case,  the  results  are  sim- 
plyobscured  by  we  mass  of  inert  matter  brought  into  solution. 

The  table  on  page  92  exhibits  these  results^  together  with  those  obtained  on  some 
Califomia  soils.  Amonff  the  latter  is  one  (No.  1117)  notably  deficient  in  phosphoric 
acid,  both  from  the  ana^sis  and  from  culture  tests,  while  the  rest  are  all  from  fresh, 
if  not  virgin,  ground  and  stand  in  no  present  need  of  fertilization,  judging  from 
their  promse  productiveness. 

Keeping  in  mind  that  such  figures  as  6  and  8  in  the  third  decimal  place  mean  a 
deficiency  of  available  phosphoric  acid  according  to  Dyer's  results,  the  lesson  taught 
by  the  figures  in  this  table  explains  itself.  In  the  hishly  productive  virgin  soils  of 
Califomia  the  citric-soluble  phosphoric  acid  has  ranged  from  0.033  to  as  much  as  0.063, 
while  in  the  "phosphate-hungry ''soil  No.  1117, 0.006,  or  from  one-fifth  to  one- tenth  as 
much  onlv  api>ears.  In  the  case  of  the  Hawaiian  soils  the  showing  is  equally  cogent ; 
of  those  from  the  Oahu  plantation,  Nos.  1  and  2  were  reported  as  giving  poor  crops 
witii  the  same  amounts  of  phosphates  that  gave  a  satisfactory  crop  on  No.  3,  which 
contains  four  times  as  much  of  the  easily  soluble  form.    Nos.  1  and  3,  from  the  Hawaii 

Slantation,  do  not  as  yet  show  a  very  serious  decrease  in  crop  production,  but  it  was 
esired  to  know  where  trouble  was  likely  to  arise.  Here  the  phosphates  are  prob- 
ably not  concerned  as  yet;  and  I  was  led  to  investigate  specially  the  cause  of  the 
deficient  production  in  the  case  of  No.  6,  which  bore  two  fair  crops  and  then  utterly 
refused  to  grow  the  cane  to  maturity. 

I  suspected  that,  notwithstanding  the  high  humus  i>ercentage  of  this  soil,  there 
might  be  a  deficiency  of  available  nitrogen,  and  therefore  applied  to  it  the  clew  pre- 
viouslv  obtained  from  the  investigation  of  the  nitrogen  percentages  in  the  soils  of 
the  and  and  humid  regions,*  which  pointed  to  the  much  greater  ease  with  which 
humus  of  high  nitrogen  percentages  can  be  nitrified  in  the  soil.  Conversely,  it  was 
predicable  that  whenever  that  percentage  falls  below  a  certain  point,  nitnfication 
will  be  too  slow  to  supply  the  needs  of  a  growing  crop. 

While  I  have  not  yet  been  able  to  verify  this  induction  to  the  full  extent  required, 
all  the  data  thus  far  obtained  corroborate  its  correctness.  A  few  such  data  are 
given  in  the  table.  Among  the  Califomia  soils  the  most  striking  example  is  that 
of  No.  1679,  one  of  those  showing  an  unusually  high  nitrogen  percentage  in  its 
humus  (18.6  per  cent).  Alongside  of  it  the  long-cultivated  soil,  taken  within  50  feet 
of  the  other  sample,  but  kept  in  grass,  unmanured,  for  about  ten  years,  and  lately 
dug  up  because  of  unsatisfactory  growth  of  the  grass,  shows  with  a  higher  humus 
percentage  a  much  lower  proportion  of  nitrogen,  proving  strikingly  the  depletion 
caused  by  exhaustive  cropping.  A  similar  relation  is  shown  between  the  two  old  soils 
of  the  Oahn  plantation  and  the  relatively  fresh  one  (No.  3),  where  the  ratio  is  as  1  to  3. 
Of  the  soils  from  the  Hawaii  plantation,  the  first  two  (4  and  5)  are  just  a  little 
below  the  Oahu  soils  in  the  nitrogen  percentage  of  the  humus,  although  the  totals 
of  both  humus  and  nitrogen  in  the  whole  soil  are  higher.  But  in  the  case  of  No.  6, 
while  the  humus  percentage  is  nearly  double  that  of  the  other  two^  the  nitrogen 
content  of  that  humus  is  the  lowest  I  have  yet  observed — 1.7  only.  In  order  to  test 
the  hypothesis  in  this  striking  case,  I  made  the  pot-culture  experiment.  Unfortu- 
nately, the  experiment  could  not  be  carried  to  its  conclusion,  on  account  of  the 
invasion  of  the  leaves  by  the  Puooinia  graminis,  which,  despite  of  vigorous  sulphur- 
ing finally  killed  the  plants.  It  will  be  repeated  with  special  precautions  against 
the  recurrence  of  this  trouble.  But  even  as  the  experiment  stands,  the  correctness 
of  the  induction  in  this  case  can  not  well  be  called  in  question.  I  expect  before  long 
to  hear  of  the  results  of  the  same  test  on  the  large  scale,  for  which  tne  same  dose  of 
Chile  saltpeter  (about  165  pounds  per  acre)  was  recommended. 

I  think,  therefore,  that  I  am  Justified  in  indulging  the  hope  that  we  are  on  the 
trail  of  a  method  for  the  definite  ascertainment  of  the  condition  of  a  soil  as  to  avail- 
able (nonnitric)  nitrogen,  which,  with  the  method  of  Dyer  for  the  corresponding 
determinations  with  respect  to  potash  and  phosphoric  acid,  when  all  are  perfected, 
will  effectually  solve  the  problem  of  the  manure  requirements  of  cultivated  soils 
that  has  so  long  resisted  the  efforts  of  chemists.    There  can  be  no  doubt  that  differ- 

lAgLSci.,  April,  1894. 
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ences  in  the  other  soil  iDgrediente  will  inflaenoe  the  lower  limits  of  each  of  the  three 
primarily  important  salitanoes;  more  especially  will  the  presence  or  absence  of  an 
adequate  amouDt  of  lime  to  keep  tlie  sou  in  nonacid  condition,  and  to  perform  the 
many  other  important  functions  of  that  base,  doubtless  be  found  veiy  important. 
I  have  long  ago  published,  as  the  result  of  numerous  comparisons  of  soil  composition 
with  agricultural  practice,  that  in  presence  of  much  lime  a  smaller  percentage  of 
the  several  mineral  ingredients  will  be  found  adec^uate.  From  the  data  already 
obtained,  the  same^eems  to  hold  true  in  respect  to  nitrogen.  That  this  is  likely  to 
be  so  might  be  predicted  from  the  well-known  favorable  eifect  of  lime  on  nitrinca- 
tion,  and  my  figures  appear  to  indicate  as  probable  that  in  soils  poorly  supplied  with 
lime  the  limit  of  "nitrogen  hnngrinoss''  lies  rather  above  2.5  per  cent  of  nitrogen  in 
the  soil  humus,  while  in  calcareous  soils  it  lies  below  that  figure  for  grass  crops  on 
soils  otherwise  fairly  ooaditioned. 

It  is  predicable  that  no  definite  figure  can  be  assigned  that  would  be  valid  for  all 
crops  and  soil  conditions.  The  richness  of  the  humus  in  nitrogen  is  but  one  of  the 
several  factors  that  contribute  to  ready  nitrification ;  porosity  and  temperature  as 
well  as  moisture  conditions  will  make  their  influence  felt,  and  it  is  thus  probable 
that  in  relatively  cold^  close  soils,  and  in  cold  clim:itos  a  higher  nitrogen  content  is 
required  for  ease  of  nitrification  than  where  warmth  and  porosity  concur  in  favor- 
ing the  action  of  the  nitrifying  bacteria.  Again,  different  crops  will  require  a  differ- 
ent rate  of  nitrogen  supply.  Here,  as  in  the  rest  of  the  problem  of  predictiuj^  the 
qualities  of  soils,  no  mechanical  or  mere  sliding  scale  requiring  no  effort  of  themtel- 
lect  or  judgment  will  be  likel^r  to  suffice,  but  a  number  of  points  will  have  to  be 
conjointly  considered.  Admitting  all  these  difficulties,  it  win  be  no  inconsiderable 
advantage  to  find  in  this  method  an  approximation  to  the  problem  of  a  soil's  require- 
ment in  nitrogen,  as  we  have  in  Dyers  method  an  extremely  useful  index  of  the 
soils  needs  in  respect  to  potash  and  phosphoric  acid.  While  in  all  cases  the  plat  or 
field  test  will  have  the  last  word,  yet  the  simplification  and  directness  introduced 
into  them  by  the  previous  determination  of  the  prominent  features  bf  the  soil  bv 
chemical  means  is  so  great  and  palpable  an  advantage,  and  so  clearly  in  line  with 
the  recognized  methods  of  inductive  investigation  in  all  other  lines,  that  its  omis- 
sion is  hardly  excusable. 

After  the  discussion  of  this  subject,  a  motion  was  put  and  carried  to  the  effect  that 
the  section  ask  permission  of  the  executive  committee  to  hold  a  session  at  2  p.  m. 
the  18th,  for  the  discussion  of  the  subject  of  irrigation.  The  committee  on  nomina- 
tions made  the  following  report:  For  chairman,  C.  C.  Georgeson;  vice-chairman, 
C.  F.  Curtiss;  secretary,  H.  J.  Patterson. 

The  report  was  accepted  and  referred  to  the  general  session  for  confirmation. 

Adjourned. 

Thubsdat,  July  18,  £  p,  m. 

The  necessary  permission  having  been  obtained  from  the  executive  committee,  the 
session  again  met  pursuant  to  resolution  for  the  discussion  of  the  subject  of  irriga- 
tion. The  subject  was  opened  with  an  address  by  L.  C.  Carpenter.  His  address 
was  followed  by  speeches  from  several  other  delegates  and  the  discussion  was  con- 
tinued until  4  p.  m.,  when  the  section  adjourned  sine  die. 


THE  SECTION  ON  HORTICULTURE  AND  BOTANY. 


In  the  Absenoe  of  the  chaimuui,  the  meeHng  was  called  to  order  July  16, 1895,  by 
Mr.  Lazenby,  secretary ;  and  Mr.  Burrill  was  elected  chairman  pro  tempore. 

A  committee,  consisting  of  Messrs.  L.  H.  Pammol,  P.  H.  MeU,  and  F.  W.  Bane,  was 
appointed  to  select  papers  from  the  pnblished  programme  for  presentation  at  the 
general  sessions.    After  consultation,  the  following  papers  were  selected : 


(1)  "The  Bacterial  Flora  of  Foremilk,"  by  H.  L.  Bolley. 

(2)  ''How  Shall  We  Teach  Horticnltnref  ^  by  William  K.  Lasenby. 
'~       Some  Undefined  Duties  of  Station  Hortionltarists,"  by  F.  W.  Bane. 

The  Grass  Problem  of  the  Plains,"  by  0.  E.  Bessey. 


(3) 


An  interesting  and  snggestiTO  letter  firom  L.  H.  Bailey  on  a  new  method  of  work 
in  horticnltnre  was  read  by  the  secretary  and  elicited  considerable  discossion. 
Section  held  its  second  meeting  Wednesday  afternoon,  July  17. 
The  following  resolution,  offered  by  Mr.  Pammel,  was  unanimously  adopted: 

Resolved,  That  the  Section  on  Horticulture  and  Botany  deem  the  organization  of  a 
new  section  on  "  irrigation  "  ill-advised  and  uncalled  for. 

The  following  papers  were  then  presented : 

"Soil  Moisture  as  Influenced  by  Local  Factors,"  by  F.  W.  Card.  ''The  Belation 
of  the  Systematic  to  the  Economic  Botanical  Work  of  the  Station,"  by  Avon  Nelson. 
"  The  Necessity  of  a  Fuller  Consideration  of  the  Nonlocal  Conditions  in  Botanical 
Investigation/'  by  H.  L.  Bolley.  "A  New  Spraying  Apparatus,''  by  E.  S.  GoflP. 
"Bacteriological  Methods  and  Bacteriological  Work," by  L.  H.  Pammel.  "Besults 
Beached  in  Crossing,"  by  J.  L.  Bndd. 

The  section  held  its  last  session  Tuesday  afternoon,  July  18. 

The  first  business  in  order  was  the  election  of  officers  for  the  ensuing  year.  Tliii 
resulted  as  follows:  Chairman,  F.  W.  Card;  se<n«tary,  H.  L.  BoUey. 

A  motion  was  made  by  Mr.  Lazenby  and  duly  carried,  that  a  committee  of  three  be 
appointed  to  report  at  the  next  meeting  of  this  Association  a  carefully  formulated 
scale  of  points  to  be  used  as  a  standard  in  the  Judging  of  orchard  and  garden  firniie. 

The  committee  appointed  was:  William  B.  Lazenby,  £.  S.  Goff,  and  L.  H.  Bailey. 

Mr.  Mell  offered  the  following,  which  was  unanimously  adopted: 

Be$olved,  That  the  secretai^  of  the  Section  on  Horticulture  and  Botany  be  instructed 
to  correspond  with  the  horticulturists  and  botanists  of  the  Association  asking  them 
respectively  to  select  two  horticultural  and  two  botanical  subjects  of  genend  inter- 
est to  the  section,  for  consideration  at  the  next  annual  meeting.  These  four  subject! 
to  be  selected  as  soon  after  the  adjournment  of  the  present  session  as  practicable  and 
that  due  information  of  the  topics  selected  be  given.  The  selection  of  the  four  topics 
to  be  made  by  the  chairman  and  secretary  of  the  section  from  the  lists  submitted. 

The  following  papers  were  then  presented: 

"The  Forage  Problem  in  the  West,"  by  J.  W.  Tourney;  and  ''Methods  of  Studying 
Parasitic  Fungi,"  by  G.  F.  Atkinson. 

At  the  request  of  the  members,  the  secretary  then  read  the  following  papers,  the 
authors  being  absent : 

"  Soil  Treatment  for  Fungus  Diseases  in  Connection  with  Crop  Botation,"  by  B.  D. 
Halsted.  "Is  Variety  Testing  of  Sufficient  Importance  to  Justify  its  Cost,"  by  S.  A. 
Beach.    "  The  Value  of  Fruit  Tests  in  Different  Localities,"  by  M.  H.  Beckwith. 

The  hour  for  the  excursion  tendered  by  the  Denver  Chamber  of  Commeroe  having 
arrived,  the  section  adjourned. 
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THE  SECTION  ON  ENTOMOLOGY. 


The  meeting  was  called  to  order  at  2  p.  m.  July  16, 1896,  by  Chairman  Gillette.  In 
the  absence  of  the  secretary  elect,  Mr.  Lawrence  Bmner  was  appointed  temporarily 
to  this  position. 

The  first  paper  presented  was  that  prepared  by  T.  A.  Williams,  entitled  ''Plant 
Lice  of  the  Chrysanthemum."    In  his  absence  the  secretary  did  the  reading. 

In  this  paper  Mr.  Williams  described  two  new  species  of  these  insects,  one  a  green 
and  the  other  a  brown  form.  As  remedies  he  suggested  the  use  of  kerosene  emulsion. 
In  the  general  discussion  that  followed,  the  facts  were  brought  out  that  the  green 
species  was  quite  readily  controlled  by  the  ordinary  methods  employed  by  flor- 
ists. Not  so,  however,  with  the  dark-colored  species.  Professor  Smith  had  found 
the  fumes  of  bisulphid  of  carbon  to  be  about  the  only  remedy  for  it.  The  method 
employed  was  to  place  the  infected  plant  in  some  tight  box  or  vessel  in  which  an 
open  dish  of  the  bisulphid  was  also  confined.  Mr.  Bmner  had  also  noted  the  differ- 
ence in  the  hardiness  of  the  two  forms,  but  had  not  made  any  experiments  tending 
to  their  suppression.  Mr.  Atkinson  suggested  the  possible  use  of  the  fungus  Sporo- 
trichiyn  as  a  possible  remedy,  mentioning  as  an  example  of  the  effectiveness  of  this 
disease  a  case  where  ants  in  the  laboratories  of  his  college  had  succumbed  to  it. 
Several  other  references  to  kindred  diseases  were  cited  by  those  present. 

A  second  paper  by  the  same  gentleman  followed.  It  was  entitled  ''A  New  Saw- 
fly  on  Plum.''  The  insect  in  question  was  a  very  common  and  destructive  one  in 
various  parts  of  the  Dakotas,  Nebraska,  and  adjoining  States.  Its  preference  seemed 
to  be  the  native  or  wild  plums,  but  cultivated  varieties  did  not  escape.  The  insect 
is  gregarious,  and  spins  a  web,  draws  the  terminal  foliage  of  twigs  together,  and 
feeds  whUe  protected.  Paris  green  was  suggested  as  a  remedy.  Messrs.  Bruner, 
Gillette,  and  Cockerell  had  each  seen  the  insect  and  were  quite  well  acquainted  with 
its  mode  of  attack,  all  having  had  more  or  less  experience  with  it  or  some  allied 
species. 

Mr.  Waldron,  at  this  stage  of  the  meeting,  asked  the  opinions  of  those  present  as 
to  the  cause  for  the  almost  total  absence  of  the  Colorado  potato  beetle  from  much  of 
the  central  region  of  the  United  States.  The  same  immunity  had  been  noticed  by 
Messrs.  Smith,  Toumey,  and  Gillette,  but  none  of  these  gentlemen  had  thought  much 
about  the  matter,  hence  could  suggest  no  definite  reasons  for  such  a  decrease  in  the 
insect's  ranks. 

Following  this  a  general  discussion  arose  concerning  insecticides  and  insectifbes.g 
Especial  stress  was  laid  on  a  certain  insect  lime  that  had  been  distributed  to  various 
experiment  stations  for  trial.  No  very  strong  recommendations  were  given  it  by 
those  who  had  tried  it.  It  was  thought  that  it  might  possibly  be  used  to  advantage 
if  applied  against  such  tree  insects  as  cankerworms,  etc.  The  material  appeared  to 
be  some  kind  of  petroleum  refuse,  similar  to  a  crude  vaseline,  hence  should  not  be 
expensive — a  requisite  for  an  insecticide  or  insectifuge  for  general  use. 

Mr.  HiUman  reported  the  appearance  of  FierU  rapa  in  the  vicinity  of  Reno,  Nev. 
This  brought  up  a  general  discussion  concerning  remedies  that  can  be  applied  for 
this  and  other  cabbage  worms. 

Mr.  Cockerell  read  a  paper  entitled  ''The  Entomologists'  Platform,"  in  which  he 
urged  the  desirability  of  the  entomologists  writing  in  a  more  definite  manner  to 
further  those  reforms  concerning  which  they  were  all  agreed.  The  work  of  the 
station  entomologist  consisted  first,  of  investigation,  and  second,  of  spreading  the 
truths  ascertained  among  the  people.    The  latter  was  really  missionary  work,  and 
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oonld  only  be  carried  on  sncceMfolly  by  united  effort.  Althongb  there  were  entomo- 
logical associations,  tbe  points  of  agreement  among  their  members  were  too  little 
emphasized,  while  the  public  was  Tery  ready  to  obeerre  and  comment  on  the  disa- 
greements which  occurred.  Tet,  if  the  entomologists  conld  get  the  agricaltnral  and 
horticnltural  pnblio  to  do  only  those  things  they  conld  nnanlmoosly  reconmiend,  the 
gain  would  be  immense. 

In  the  discussion  which  followed,  the  matter  of  "  technicar'  or  strictly  soientifie 
papers  arose,  and  it  appeared  to  be  the  sense  of  most  of  those  present  that  saeh 
papers  should  only  be  pnblished  by  stations  as  bulletins  under  certain  conditions, 
and  that  these  papers  had  best  be  sent  to  scientific  periodicals,  transactions  or  pro- 
ceedings of  scientific  societies. 

Mr.  Atkinson  exhibited  certain  enlarged  ''Choke  dierries,"  which  resembled  more 
or  less  closely  the  '*  Plum  pockets,''  so  frequently  seen  on  various  cherry  and  plum 
trees.  These  particular  specimens  were  infested  by  a  Cecidomyld  larva  in  large 
numbers,  and  the  question  that  arose  was,  **  Do  the  Cecidomyid  larvn  cause  the 
deformity  in  the  cherries,  or  is  this  deformity  caused  by  some  fhngus,  and  later 
visited  by  the  female  fly  for  an  egg  repository  f'  Mr.  Bruner  had  often  seen  the 
insects  within  the  abnormally  large  and  oddly  formed  fruits.  None  of  the  insects 
had  been  reared  by  him.  Mr.  Atkinson  had  found  the  filngus  upon  larva-inhabited 
fruits. 

Adjourned  till  Wednesday,  July  17,  at  2  p.  m. 

Second  session  called  to  order  by  President  Gillette. 

The  first  paper  read  was  one  «ititled,  *'Some  Observations  on  tiie  Plum  Tree  Gall 
Mite/'  by  A.  D.  Hopkins.  Some  of  the  results  obtained  by  Mr.  Hopkins  in  his 
experiments  with  this  mite  were  a  surprise  to  those  who  heard  this  paper  read.  Sul- 
phur did  not  appear  to  destroy  the  mites  when  uaed  in  the  ordinary  manner,  neither 
did  kerosene  emulsion  kill  them  when  applied  as  strong  as  one  part  of  the  emulsion 
to  two  parts  of  water.  A  general  discussion  was  then  had  in  reference  to  remedies 
against  mites. 

A  second  paper  from  Mr.  Hopkins  was  read,  "  On  the  Study  of  Forest  Tree  Insects." 

A  paper  was  then  presented  by  Mr.  Gillette,  entitled  '*  Two  Leaf  Rollera."  These 
leaf  rollers  are  two  of  Colorado's  worst  pests  on  fruit  and  box  elder  tireee,  and  are 
specially  abundant  near  the  foothills  from  Fort  Collins  and  Greeley  on  the  north  to 
Colorado  Springs  on  the  south.  The  moths  which  lay  the  eggs  are  abundant  about 
the  trees  in  the  evening  at  this  time  of  the  year,  where  they  congregate  to  lay  their 
eggs.  The  moths  are  small,  yellowish  in  color,  and  deposit  their  eggs  on  the  trunks 
and  large  branches,  where  they  lie  dormant  until  next  spring.  As  the  worms  are 
now  through  with  their  feeding  we  shall  not  be  troubled  any  more  with  the  pest 
this  year. 

Professor  Gillette  has  been  experimenting  largely  for  the  destruction  of  these  pests, 
and  finds  that  they  may  be  destroyed  either  in  the  egg  or  worm  state.  In  the  egg 
the  most  successful  remedies  were  a  very  strong  kerosene  emulsion  applied  during 
the  winter,  or  an  application  of  ordinary  whitewash  Just  before  the  eggs  hatch  or 
about  the  time  the  bhds  of  the  trees  begin  to  open.  The  best  remedy  for  the 
destruction  of  the  worms  was  Paris  green  in  water,  applied  in  the  proportion  of  1 
pound  to  75  gallons  of  water,  about  2  pounds  of  lime  being  added  to  prevent  the 
burning  of  the  leaves.  The  first  application  should  be  made  as  soon  as  the  rolling 
of  the  leaves  is  noticeable,  and  the  application  should  be  repeated  once  in  two 
weeks  as  long  as  needed.  An  interesting  fhct  in  connection  with  the  destruction  of 
these  pests  is  that  a  bacterial  disease  has  appeared  at  Fort  Collins  that  has  destroyed 
the  worms  in  large  numbers. 

Mr.  CockereU  then  exhibited  to  the  section  a  number  of  very  interesting  Coccide 
from  different  parts  of  the  world,  among  which  were  typical  specimens  of  some  of 
the  most  destructive  species. 

The  officers  for  the  ensuing  year  were  then  elected  as  follows :  Otto  Lugger,  ebur- 
man;  G.  C.  Davis,  secret-ary. 

Adjourned  sine  die. 


THE  SECTION  ON  MECHANIC  ARTS. 


The  first  meeting  of  the  Section  on  Mechanic  Arte  was  called  to  order  Jnly  16  hy 
Chairman  Pattersun.  After  the  readin|(  of  the  minutes  of  the  1894  convention,  the 
section  entered  into  a  general  discussion,  relative  to  the  recognition  of  the  Section 
on  Mechanic  Arts,  in  the  name  of  the  Association. 

The  discussion  brought  out  very  forcibly  that  the  Section  on  Mechanic  Arts  is  not 
supported  by  the  general  Association,  and  in  order  to  induce  prominent  educators  in 
mechanical  lines  to  take  an  active  interest  in  the  work  of  the  section,  some  recogni- 
tion must  be  given  to  mechanic  arts  in  the  name  of  the  Association,  inasmuch  as 
agriculture  is  specifically  recognized. 

The  regular  work  of  the  meeting  was  then  taken  up.  A  paper  submitted  by  Lieut. 
W.  H.  P.  Creighton  was  reatl  by  the  secretary. 

Lieutenant  Creigh ton's  paper  was  enthusiastically  discussed,  and  Mr.  Paul  indorsed 
graphical  methods  in  all  educational,  as  well  as  in  mathematical  and  technical  work. 
The  secretary  read  a  paper,  by  O.  P.  Hood,  entitled  **  Engineering  in  an  Agricul- 
tural College/^  which  opened  up  a  general  discussion  on  ''What  courses  shall  we 
carry  on  in  our  colleges  f 

The  following  committee  on  nominations  was  appointed:  Messrs.  Lawrence,  Col- 
bum,  and  Carpenter. 
The  meeting  adjourned  to  meet  July  17,  1895,  at  2  p.  m. 

The  adjonmed  meeting  of  the  Section  on  Mechanic  Arts  was  called  to  order  at  2 
p.  m.  Jnly  17,  1896,  by  Chairman  Patterson. 

Mr.  L.  C.  Colbum  was  called  upon  and  presented  a  paper,  full  of  interest  and 
practical  suggestions,  on  the  "  Theoretical  v.  Practical  Work  of  an  Engineering 
Conrse." 

Mr.  C.  V.  Kerr  not  being  present,  the  subject  of  his  paper,  "Training  of  Negroes 
in  Arkansas,''  was  informally  discussed  by  Messrs.  Langford,  Hill,  Patterson,  McCrea^ 
Dickinson,  Colbnm,  and  J.  W.  Lawrence. 

Hon.  Frank  A.  Hill  outlined  in  an  interesting  manner  snccessful  methods  that  had 
been  employed  in  the  education  of  the  Indian. 
The  committee  on  nominations  submitted  the  following  report : 

Your  committee  on  nominations  desires  to  present  the  following  names  for  the  offi- 
cers for  the  ensninff  year:  Chairman,  J.  W.  Lawrence;  vice-chairman,  S.  Fortier; 
secretary,  F.  P.  Anderson. 

Report  accepted  and  adopted. 

The  meeting  then  adjourned  sine  die. 
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THE  SECTION  ON  COLLEGE  WORL 


Section  met  pnreoant  to  prognunme  at  2  p.  m.  July  16,  and  was  called  to  order  by 
Mr.  Goodell,  of  the  execntive  committee,  in  the  absence  of  Chairman  Connell.  The 
secretary,  H.  H.  Wing,  being  absent,  C.  D.  Smith  was  elected  secretary  pro  tempore. 

It  was  resolved  that  the  topics,  '*  What  studiee  should  be  embraced  in  the  foar- 
year  Bachelor  of  Science  course"  and  ''How  can  the  nsefiilness  of  agricultaral  and 
mechanical  colleges  to  the  masses  be  increased '^  be  presented  in  the  general  session 
on  the  morning  session  of  July  17. 

Mr.  Mnrkland,  chairman  of  the  committee  appointed  in  1894  to  consider  the  require- 
ments for  admission  to  agricultural  and  mechanical  colleges,  reported  that  the  sub- 
ject was  being  thoroughly  investigated  by  a  committee  of  another  organization,  and 
that  they  deemed  it  inexpedient  to  parallel  that  work. 

A  paper  was  then  presented  by  C.  D.  Smith  on  "What  Constitutes  a  Practical 
Agricultural  Education.'' 

After  discussion  of  the  subject  by  Mr.  Clute  and  others  as  to  the  position  of  tiie 
short  course  in  college  work,  the  section  adjourned  to  10  p.  m.  July  16. 

The  section  met  at  the  appointed  time,  Chairman  Connell  presiding. 

Mr.  C.  C.  Geor«:eson  presented  the  topic  ''Agricultural  Education  in  Denmark ''in 
an  extemporaneous  address,  of  which  an  abstract  follows : 

The  scheme  of  agricultural  education  in  Denmark  presents  some  features,  a  stndj 
of  which  may  be  of  value  to  us  in  America.  In  one  essential  particular  it  differe 
diametrically  from  ours.  There  the  attempt  is  not  made  to  give  the  student  a  liberal 
education.  Here,  any  boy  with  a  willingness  to  work  can  find  an  opportonitv  to 
educate  himself  in  the  arts  and  sciences.  In  Denmark  such  culture  is  not  so  readily 
obtainable.  In  that  country  attendance  npon  the  common  school  is  made  eompol- 
Bory,  but  the  number  in  agricultural  pursuits  that  take  a  higher  or  collegiate  course 
is  relatively  small.  The  agricultural  education  is  therefore  strictly  technical  and 
goes  straight  to  the  point.  The  Royal  Danish  Agricultural  Society  is  over  a  hundred 
years  old.  Its  object  is  to  disseminate  a  knowl^ge  of  agriculture  among  the  fann- 
ers. It  gives  to  young,  promising  farmers'  sons  an  opportunity  to  acquire  technical 
agricultural  education  by  making  arrangements  with  prominent  farmers  to  take  a 
certain  number  of  pupils  on  their  farms  tor  purposes  of  instruction. 

There  are  in  Denmark  about  20  private  agricultural  schools  and  100  high  schools 
in  which  the  sciences  related  to  agriculture  are  taught.  Pupils  may  go  to  these 
schoolH  either  before  or  after  they  have  taken  the  work  on  the  large  farms. 

The  Royal  An'icultural  College  is  the  only  institution  of  college  grade  devoted  to 
agriculture  in  Denmark.  There  are  from  300  to  400  studente  in  attendance.  No  lit- 
erary culture  is  attempted.  The  curriculum  includes  three  principal  branches,  vet- 
erinary, medicine  and  anatomy ;  agriculture  and  horticulture,  and  forestry. 

The  agricultural  work  includes  instruction  in  mathematics,  botany,  chemistry, 
physics,  zootechnique.  The  instruction  is  thorough.  The  college  is  open  for  the 
entire  year.  Two  and  three  year  courses  are  provided,  but  no  degree  is  granted. 
No  farm  is  connected  with  the  institution,  but  the  students  either  have  been  on  one 
of  the  large  farms  for  practical  work  or  will  go  to  one  after  leaving  college.  The 
students  expect  to  become  farmers,  therefore  the  college  work  is  all  aimed  in  that 
direction.    High-school  training  is  required  to  enter  the  Royal  Agricultural  College. 

The  section  then  adjourned  to  meet  at  2  p.  m.  July  18. 

The  section  met  at  the  time  mentioned. 

It  was  moved  and  carried  that  the  following  gentlemen  be  recommended  to  the 
general  session  for  officers  of  the  section :  Chairman.  A.  A.  Johnson ;  vice-chairman, 
J.  E.  Stubbs;  secretary,  Eugene  Davenport. 

A  paper  was  read  by  T.  B.  Conistock,  of  Arizona,  on  '*  How  Can  the  Usefulness  of 
the  Agricultural  and  Mechanical  Colleges  to  the  Masses  be  Increased,''  and  another 
by  Mr.  Myers  on  the  same  subject. 
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PROCEEDINGS. 


Morning  Session,  Tuesday,  November  10, 1896. 

The  conveDtion  was  called  to  order  at  9  a.  m.  in  the  Graud  Army  Hall  by  the  presi- 
dent of  the  Association,  S.  W.  Johnson,  director  of  the  Connecticut  State  Experi- 
ment Station. 

Prayer  was  offered  by  President  R.  H.  Jesse^  of  the  College  of  Agriculture  and 
Mechanic  Arts  of  the  University  of  Missouri. 

Mr.  GooDELL.  For  the  executive  committee  I  ask  leave  to  read  two  paragraphs  of 
the  constitution  relating  to  membership : 

(3)  Delegates  from  other  institutions  engaged  in  educational  or  experimental  work 
in  the  interest  of  agriculture  or  mechanic  arts  may,  by  a  majority  vote,  be  admitted 
to  conventions  of  the  Association,  with  all  privileges  except  the  right  to  vote. 

(4)  In  like  manner  any  person  engaged  or  directly  interested  in  agriculture  or 
mechanic  arts  who  shall  attend  any  convention  of  this  Association  may  be  admitted 
to  similar  privileges. 

I  am  instructed  to  move  that  the  chiefs  of  the  several  divisions  and  bureaus  of 
the  Department  of  Agriculture,  and  Bureau  of  Education  of  the  Department  of  the 
Interior  and  representatives  of  State  departments  of  agriculture  be  admitteil  to  the 
floor  of  this  convention  with  all  privileges  under  this  provision  of  the  constitution, 
and  that  all  visitors  who  have  registered  and  come  under  the  fourth  provision  of 
membership  be  also  admitted  to  the  floor  of  this  convention  during  its  proceedings. 

Carried. 

President  Johnson.  The  report  of  the  executive  committee  is  now  in  order. 

Report  of  the  Executive  Committee. 

Immediately  following  adjournment  of  the  convention  of  the  Association  held  in 
Denver,  1895,  a  meeting  of  the  executive  committee  was  called  and  H.  H.  Goodell 
was  elected  chairman  and  J.  H.  Washburn  secretary. 

Very  early  in  the  year  the  committee  was  called  upon  to  fill  the  vacancy  caused 
by  the  temporary  transference  of  Dr.  Dabney  to  another  position  in  a  special  com- 
mittee appointed  at  the  meeting  of  the  Association  held  in  Champaign,  111.,  in  sup- 
port of  a  measure  then  pending  in  the  Senate,  entitled  **A  bill  to  regulate  the 
number  of  oflScers  in  the  Engineer  Corps  of  the  Navy."  Henry  C.  White,  of  Georgia, 
was  elected  and  has  served  on  the  committee  ever  since. 

The  numerous  questions  arising  have  involved  a  wide  correspondence,  and  383 
letters  have  been  written  on  Association  matters.  The  following  circulars  have 
been  issued  from  the  office  of  the  executive  committee  since  the  last  convention : 

(1)  A  circular  letter  embodying  such  extracts  from  the  address  of  our  late  presi- 
dent, Henry  E.  Alvord,  as  set  forth  succinctly  the  objects  and  utility  of  the  Associa- 
tion, and  urging  all  colleges  and  stations  not  members  of  the  Association  to  join  at 
once  and  enter  into  active  membership.  What  results  have  followed  from  this 
appeal  the  report  of  the  treasurer  will  show. 

(2)  A  circular  of  information,  designating  the  new  officers,  with  memoranda  of 
business  referred  to  the  next  convention. 

(3)  The  resolution  of  the  Association  adopting  a  factor  for  expressing  butter-fat 
records  in  approximate  equivalent  of  butter. 

(4)  Preliminary  notice  of  time  and  place  of  holding  convention. 

(5)  The  formal  call  for  convention. 
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(6)  A  circular  in  support  of  the  recommendation  of  the  Secretary  of  Ajiricnliore 
to  create  :in  office  of  director-in-cbief  of  scientific  bureaus  in  the  Department  of 
Agriculture. 

(7)  The  general  programme  covering  the  three  days  of  convention. 

The  year  has  been  one  of  unusual  activity,  and  the  demands  made  upon  the  exec- 
utive committee  have  been  proportionally  ^eat.  At  one  and  the  same  time  there 
-were  in  Congress  the  following  bills,  nine  in  number,  all  tx>aching  the  interests  of 
this  Association  more  or  less  vitally: 

(1^  A  bill  reorganizing  thepersonnelof  the  Navy  and  permitting  graduates  of  tech- 
nical schools  i;\-no8e  course  of  instruction  had  been  considered  satisfactory  by  the 
director-general  of  naval  engineering,  and  approved  by  the  Secretary  of  the  Navy, 
to  be  appointed  engineer  cadets. 

(2)  A  bill  drawn  on  the  lines  of  the  so-called  Hatch  experiment  station  bill, 
establishing  engineering  experiment  stations. 

(3)  A  bill  providing  for  the  organization  and  maintenance  of  mining  schools. 

(4)  A  bill  introduced  by  Senator  Walthall  to  make  an  equitable  adjustment  of  the 
grants  of  land  to  the  several  States  of  the  Union  for  seminaries  of  learning. 

(5)  A  bill  introduced  by  Senator  Tillman  to  equalize  the  several  Stat^  of  the 
Union  in  the  grant  of  lands  for  school  pnrpoaes. 

(6)  A  clause  in  the  appropriation  bill  providing  for  the  organization  of  a  dinsion 
of  land-grant  colleges  in  the  bureau  of  education,  with  a  central  office  corresponding 
to  that  of  experiment  stations. 

(7)  A  bill  regulating  the  manner  of  purchase  and  distribution  of  seeds,  bnlbs, 
etc.,  by  the  Department  of  Agriculture. 

(8)  A  bill  of  similar  import  placing  upon  the  experiment  stations  the  omu^  of 
testing  and  distributing  seeds,  etc. 

(9)  The  recommendation  of  Secretary  Morton  to  create  an  office  of  director-in- 
chief  of  scieutitlc  bureaus  and  investigations  in  the  Department  of  Agriculture. 
And  as  if  this  was  not  enon«^h,  pursuant  to  instructions  the  executive  committee 
made  a  last  edbrt  to  bring  about  the  completion  of  the  records  of  the  dairy  tests 
made  at  the  Columbian  Exposit.on  and  to  secure  adequate  compensation  for  fourth- 
class  postmasters  at  experiment  stations  handling  large  amounts  of  franked  matter 
of  those  stations. 

What  wonder  if,  amid  these  legislative  rocks  and  whirlpools,  our  bark  had 
foundered;  or,  endeavoring  to  steer  clear  of  Scylla  on  the  one  hand,  it  had  been  sud- 
denly swallowed  up  by  C^arybdis  on  the  other.  Gentlemen  of  the  Association, 
unity  alone  can  insure  success,  and  we  can  not  afford  to  be  other  than  a  unit  when 
we  come  to  the  halls  of  Congress  for  aid. 

Of  these  different  measures,  the  one  relating  to  tho  reorganization  of  the  per- 
sonnel of  the  Navy  was  most  actively  pushed  during  the  entire  session  of  Conj^ress. 
A  report  of  its  progress  and  present  condition  will  be  made  a  little  later  by  the 
chairman  of  tho  special  committee  appointed  to  advocate  its  provisions. 

The  bill  establishing  engineering  ex]>eriment  stations  seeme<l  in  a  fair  way  to  be 
reported  favorably  when  the  unfortunate  controversy  arising  in  committee  between 
two  of  its  members  awakened  such  antagonism  that  it  was  deemed  unwise  to  ask 
for  turther  consideration. 

Neither  one  of  the  two  bills  equalizing  the  grants  of  land  for  purposes  of  instruc- 
tion was  reported  for  action.  On  Senator  Walthall's  measure  several  hearings 
were  given  and  a  favorable  report  secured  from  the  Secretary  of  the  Interior,  bnt 
no  further  steps  were  taken. 

A  strong  effort  was  made  to  secure  the  passage  of  an  act  organizing  a  division  of 
land-grant  colleges  in  the  Bureau  of  Education.  Each  member  of  the  subcommittee 
to  whom  the  matter  was  referred  was  seen  by  one'or  more  of  your  committee  and 
the  subject  fully  explained.  "Retrenchment"  had,  however,  been  made  the  watch- 
word of  the  Fifty-third  Congress,  and  even  so  trifling  a  sum  as  that  required  for  the 
equipment  and  maintenance  of  this  office  was  refus^. 

The  subject  of  adequate  compensation  to  fourth-class  postmasters  handling  large 
amounts  of  franked  mail  matter  of  the  experiment  stations  has  received  doe  con- 
sideration, and  a  long  correspondence  has  ensued  with  the  Post-Office  Department, 
confined  mostly,  on  our  part,  to  furnishing  information.  Definite  action  has  not  yet 
been  taken. 

The  question  of  compiling,  for  permanent  record,  the  dairy  tests  made  at  the 
Columbian  Exposition  was  early  called  to  the  attention  of  your  committee.  A 
clause  was  introduced  into  the  agricultural  appropriation  bill,*  permissive  in  char- 
acter, allowing  the  completion  of  the  work.  It  was  favorably  reported  by  the 
committee,  but  was  ruled  out  on  a  i)oint  of  order. 

Briefly  summing  up  the  status  of  the  nine  measures  submitted  to  Congress,  four 
are  still  pending,  three  were  stillborn  in  committee  room,  and  two  were  lost. 

It  had  been  the  intention  to  have  the  Lawes  Trust  represented  at  this  convention, 
and  Prof.  Henry  E.  Armstrong,  Ph.  D.,  F.  R.  S.,  professor  of  chemistry  in  the  London 
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Institution,  had  been  designated  as  such  representative.  After  due  correspondence 
a  place  was  assigned  him  on  the  general  programme,  but  at  the  last  moment,  when 
too  late  to  issne  formal  notice  to  members  of  the  Association,  a  letter  of  regret  was 
received  from  Sir  John  B.  Lawes,  stating  that  it  would  be  impossible  for  Professor 
Armstrong  to  be  present,  and  that  there  was  not  time  to  provide  a  substitute.  It  is 
probable  that  the  report  of  tbe  Rothamsted  investigations  will  be  made  at  the  next 
convention. 

In  concluding  this  hasty  review  of  the  year's  work,  yonr  committee  desires  to  offer 
the  following  recommendations: 

(1)  That  a  committee  be  appointed  to  wait  on  the  War  Department  and  adjust 
relations  between  it  and  the  colleges.  A  disposition  has  been  shown  to  ignore 
expressed  preferences  in  the  detail  of  officers  for  college  duty,  and  the  Ad^jutant- 
Geueral  of  the  Army,  in  his  late  report,  has  recoumieuded  that  details  be  made  only 
to  those  institutions  showing  on  their  rolls  the  presence  of  150  or  more  students. 

(2)  That  the  Association  calls  the  attention  ot  all  concerned  to  the  limitations  of 
the  franking  privilege  granted  experiment  stations.  The  law  is  explicit,  providing 
only  for  the  franking  of  bulletins  and  college  repoi-ts  containing  the  annual  reports 
of  stations.  Great  care  shonld  be  obtierved  by  station  officers  not  to  abnse  this  valu- 
able privilege  so  very  necessary  to  the  woik  of  the  stations. 

(3)  That  the  chairman  of  the  section  and  the  editors  of  the  proceedings  of  the 
convention  be  constituted  a  committee  to  pass  on  the  papers  from  each  section,  and 
that  the  Department  be  urged  to  print  the  papers  recommended  by  this  committee. 

(4)  That  station  directors  drop  from  their  mailing  list  the  names  of  workers  in 
other  stations  and  depend  entirely  upon  the  list  furnished  at  Washington,  sending 
for  a  fresh  copy  at  the  time  of  issuing  each  bulletin.  Changes  among  station  work- 
ers are  so  frequent  that  the  observance  of  this  practice  would  result  in  a  great 
economy  of  time  and  correspondence,  besides  securing  greater  accuracy.  Why 
should  directors  send  out  notices  of  every  change  to  51  stations,  and  why  should 
these  51  stations  be  compelled  to  make  the  necessary  changes  when  it  is  done  so  much 
easier  once  for  all  at  the  Office  of  Experiment  Stations  ? 

(5)  In  view  of  the  largo  and  increasing  number  of  measures  which  are  introduced 
in  Congress  affecting  the  interests  of  the  colleges  and  stations,  and  the  frequent  lack 
of  cooperation  among  those  interested  concerning  such  measures  whereby  the  inrtu- 
ence  of  the  Association  and  the  interests  it  represents  are  liable  to  be  materially 
weakened,  the  committee  respectfully  recommends  that  institutions,  members  of  the 
Association,  and  their  officers  refrain  from  advocating  measures  affecting  the  inter- 
ests of  all  until  such  measures  shall  have  been  considered  and  approved  by  the 
Association. 

Respectfully  submitted,  for  the  executive  committee. 

Henry  H.  Goodell,  Chairman. 
Washington,  D.  C,  Xorember  5,  1S96, 

The  report  was  accepted,  with  the  proviso  that  the  recommendations  made  be  dis- 
cussed and  voted  on  separately  at  such  time  as  the  executive  committee  should 
appoint  (see  p.  30). 

Mr.  Goodell.  We  have  just  received  news  that  General  Hatch  is  lying  in  a  very 
critical  condition  and  probably  will  not  recover.  It  seems  fitting  that  while  we  are 
here  we  should  send  him  some  message  from  the  Association,  and  I  therefore  move 
that  the  secretary  of  this  convention  send  him  a  telegram  expressing  our  sympathy. 

Carried. 

Mr.  Atherton  moved  that  a  committee  be  appointed  to  prepare  and  send  proper 
resolutions  of  regret  to  the  family  of  Hon.  Edwin  Will  its. 

Carried. 

The  Chairman.  The  next  business  in  order  will  be  the  report  of  the  Section  on 
Agriculture  and  Chemistry,  by  C.  C.  Georgeson,  of  Kansas. 

Report  of  the  Section  on  AciRiciLTiRE  and  Chemistry. 

It  will  be  impossible  for  me  in  the  brief  time  allotted  to  do  justice  to  the  workers 
by  detailing  all  the  work  that  they  have  had  in  hand  during  the  ]»a8t  year.  Much 
of  it,  indeed  most  of  it,  must  necessarily  be  passed  by  without  any  mention  what- 
ever, not  because  the  work  does  not  merit  it,  but  for  sheer  lack  of  time. 

I  sent  a  circular  letter  of  inquiry  to  all  the  colleges  and  stations  reported  in  the 
organization  lists  published  by  the  United  States  Department  of  Agriculture,  and 
addressed  it  to  those  men  in  each  institution  whom  I  deemed  most  likely  to  bo  able 
to  give  the  information  I  required  as  heads  of  their  respective  dejiartments.  I 
divided  my  questions  into  four  classes— those  bearing  on  college  work  in  agriculture, 
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on  coUese  work  in  agricultoral  chemistry,  on  experiment  work  iu  agricultore,  and 
on  experiment  work  in  chemistry.  Since  the  college  work  will  be  treated  more  fully 
in  another  section,  I  shall  here  merely  give  a  few  statistics  in  regard  to  instmction 
in  the  two  lines  mentioned. 

InstrHCtors  and  atudenUt  in  agriculture  and  agricultural  chemistry, — Thirty -five  insti- 
tutions reported  117  instructors  in  agriculture,  48  of  whom  are  assistants,  ajid  36 
institutions  reported  a  total  of  17,413  students.  Of  this  number  2,963  were  in  agri- 
cultural courses  during  the  past  year.  Of  this  2,963  students  1,355  were  in  the  long 
or  regular  courses  of  their  respective  institutions,  237  in  a  two  years'  course,  1,258  in 
short  courses,  and  113  were  post-graduate  students  in  agriculture. 

Of  the  institutions  addressed  in  regard  to  information  on  the  subject  of  chemistry, 
only  36  replied,  and  only  32  of  them  gave  information  as  to  the  teachin;^  force.  In 
these  32  institutions  there  were  61  instructors  in  agricultural  chemistry,  23  of  whom 
were  assistants.  Only  25  out  of  the  32  had  any  students  in  agricultural  chemistry 
the  past  year,  but  in  these  25  institutions  925  students  received  instruction  in  agri- 
cultural chemistry.  This  number  includes  only  those  who  actually  took  lectures, 
and  does  not  include  students  who  were  in  the  agricultural  courses  and  who  wonld 
eventually  get  this  line  of  study.  That  is  to  say,  63  per  cent  of  the  iostitntions 
which  have  agricultural  courses*  in  their  curricula  gave  instruction  in  agriculture 
and  agricultural  chemistry  in  their  restricted  sense  to  3,888  students  during^  the  past 
year.  Though  possibly  a  few  hundred  are  counted  twice,  these  figures  wUl  aid  in 
giving  us  an  ideaof  the  work  that  has  been  done  in  the  line  of  agricultural  instmction. 

Additione  iofaciUties  of  in$tructioH  in  agriculture  and  agricultural  ckemistrg. — ^Thirty 
of  the  institutions  from  which  I  received  reports  have  made  permanent  additions  to 
their  equipment  for  instruction  in  agriculture  and  agricultural  chemistry  daring  the 
past  year  to  the  total  value  of  $202,7^.  This  includes,  however,  the  veterinary  build- 
ing at  Cornell,  vahied  at  $150,000.  If  we  deduct  this  very  large  item  it  still  leaves 
$55,724  which  has  been  expended  on  the  erection  and  improvement  or  equipment  of 
laboratories,  dairy  buildings,  bams,  and  outbuildings  or  in  the  purchase  of  live  stock, 
machinery,  apparatus,  models,  and  specimens.  It  is  not  an  excessive  outlay,  and  yet, 
for  about  52  per  cent  of  the  institutions,  $52,000  annually  will  doubtless  go  a  good 
way  toward  improving  facilities  for  instruction  in  these  two  lines  of  work. 

JSubjecis  taught. — All  of  the  institutions  reporting  teach  all  the  leading  lines  of  api- 
culture, but  in  some  cases  special  emphasis  is  laid  on  one  or  more  lines  of  instruction. 
Thus,  in  California  fiber  culture  and  forage  plants  and  fruit  especially  adapted  to  the 
coast  are  given  special  attention.  In  the  South  general  field  crops  and  improvements 
of  soils  are  emphasized  more  or  less,  and  dairying  is  given  special  attention  in  the 
following  States:  Colorado,  Connecticut  (Sto'rrs),  Georgia,  Idaho,  Iowa,  Kentucky, 
Michigan,  Minnesota,  Mississippi,  Oregon,  South  Dakota,  Texas,  Vermont,  S^irginia. 
West  Virginia,  and  Wisconsin. 

Work  of  experiment  stations. — Thirty -eight  experiment  stations  which  reported  work 
in  agriculture  employ  153  workers  in  this  one  branch,  89  of  whom  are  superintendents 
or  directors  and  64  assistants,  and  100  of  them  have  college  duties  to  perform  in 
connection  with  their  work  in  the  experimeut  station.  In  the  line  of  agricultural 
chemistry  38  institutions  employ  107  workers,  47  of  whom  are  superintendents  or 
chiefs,  and  60  assistants,  and  47  of  them  have  coUejce  work  in  connection  with  the 
station  work. 

Lines  of  investigation. — Cultural  experiments  with  field  crops  demand  much  of  the 
attention  and  energy  of  the  experiment  stations.  Common  field  crops,  com,  wheat, 
oats,  and  to  some  extent  barley  and  rye,  and  in  the  South  cotton  are  experimented 
with  in  nearly  all  the  stations.  There  are  a  few  that  do  not  lay  much  stress  on  this 
work,  as,  for  instance,  Vermont  and  California,  but  these  are  exceptions.  The  experi- 
ments are  for  the  most  part  planned  to  meet  the  demands  of  the  respective  regions 
in  which  they  work.  The  lines  of  experiments  with  field  crops  are  very  numerous, 
and  1  can  only  mention  the  leading  ones  here.  First,  variety  tests  with  the  average 
field  crops  to  ascertain  which  varieties  are  most  suitable  for  a  given  locality;  second, 
rotation  experiments,  which  have  been  in  progress  the  past  year  and  in  most  cases 
for  several  years  in  Alabama,  Colorado,  Indiana,  Kansas,  Maine,  Michigan,  Minne- 
sota, Missouri,  New  Jersey,  Pennsylvania,  Rhode  Island,  and  probably  in  other 
States. 

Preparation  of  the  soil  has  also  been  a  leading  feature  of  the  experiments  with 
field  crops,  as  well  as  various  cultural  methods,  quantity  of  seed,  depth  of  plowing, 
etc.  These  experiments  are  beginning  to  bear  valuable  fruit.  Many  of  the  stations 
have  results  on  the  same  lines  of  work  for  half  a  dozen  years  or  more,  and  can  now 
state  with  tolerable  certainty  what  methods  will  be  the  most  profitable  for  the  farm- 
ers to  follow  under  particular  conditions.  Subsoiling  experiments  are  reported  from 
Oklahoma,  Wyoming,  and  Kansas.  Doubtless  this  practice  is  tested  at  many  other 
stations.  It  is  of  special  interest  in  the  States  and  Territories  where  the  rainfall  is 
insufiicient. 

The  nonsaccharine  sorghums,  and  especially  the  varieties  of  Kafir  com,  have  been 
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experimented  with  at  several  Western  stations  with  jin^^^tifyin^  saccess,  especially  in 
Oklahoma  and  Kansas.  Cultnral  methods  for  tobacco  are  reported  from  Alabama, 
California,  and  New  York  (Cornell). 

Cross  fertilization  to  develop  new  varieties  of  grain  crops  is  reported  from  Minne- 
sota and  Mississippi. 

Cafiaigre  has  been  grown  in  California  and  Alabama. 

Sugar  beets  have  been  grown  in  Nevada,  Nebraska,  and  New  Mexico. 

Experiments  in  the  irrigation  of  field  crops  are  reported  from  Wyoming,  New  Jer- 
sey, Alabama,  Minnesota,  and  Mississippi. 

In  the  effort  to  find  forage  plants  well  adapted  to  particular  regions  a  number  of 
station.s  report  variety  tests  with  grasses  and  forage  plants  of  all  kinds.  In  this 
connection  it  should  be  mentioned  that  Connecticut  and  California  are  among  those 
making  special  effort  to  introduce  new  species  of  grasses  and  forage  plants.  In 
California  the  object  is  to  find  something  that  will  thrive  in  alkali  soils  and  semi- 
arid  regions,  and  in  Connecticut  some  1,500  species  and  varieties  from  all  parts  of 
the  world  are  grown  in  experiment  plats.  Legumes  receive  special  attention  m 
Idaho,  Iowa,  Kansas,  Wyoming,  Michigan,  New  Hampshire,  New  Jersey,  New  Mex- 
ico, Pennsylvania,  and  Rhode  Island,  the  promising  forage  plant  known  as  soja  bean 
being  tested  in  Iowa,  Kansas,  New  Hampshire,  and  New  Jersey,  and  Lalhyrus  sylvesiris 
in  Kansas  and  Michigan.  The  culture  of  silage  crops  received  special  attention  in 
Connecticut,  nurse  crops  for  grass  in  North  Dakota,  and  fertilizer  testa  for  forage 
plants  in  Connecticut  and  Maine.  Experiments  with  root  crops  for  forage  are 
reported  from  Idaho  and  Iowa 

Extensive  feeding  experiments  have  been  carried  on  at  a  large  number  of  stations, 
in  some  cases  by  the  agriculturists  alone  and  in  other  cases  in  cooperation  with 
the  chemists.  The  feediug  of  steers  is  reported  from  Colorado,  Iowa.  Kansas,  Maine, 
Michigan,  Minnesota,  Mississippi,  Pennsylvania,  Texas,  and  Wyoming.  The  feeding 
of  sheep  has  been  experimented  with  in  Colorado,  Indiana,  Iowa,  Minnesota,  Wash- 
ington, and  Wyoming.  The  feeding  of  dairy  cows  has  received  special  attention  in 
Alabama,  Colorado,  Maine,  Michigan,  Minnesota,  Mississippi,  New  York  (Cornell), 
Pennsylvania,  and  Washington.  Pig-feeding  experiments  have  been  made  at  a 
large  number  of  stations.  Experiments  in  feeding  horses  have  been  carried  on  in 
North  Dakota,  and  with  poultry  in  New  York  (Cornell),  West  Virginia,  and  Khode 
Island. 

Digestion  experiments  have  been  under  way  in  Connecticut,  Maine,  North  Carolina, 
Oregon,  and  Wyoming. 

Dairy  work,  as  already  indicated,  occupies  a  prominent  place  in  many  experiment 
stations.  The  leading  features  of  this  work  may  be  classified  as  follows:  Tests  of 
dairy  machinery  and  apparatus  in  Colorado,  Peunsylvauia,  Vermont,  and  Wisconsin; 
milk  testing  in  Connecticut,  Idaho,  Kansas,  New  York  (^^tate),  North  Carolina,  Ohio, 
Oregon,  Vermont,  and  Wisconsin;  pasteurization  of  cream  and  milk  in  Illiuois, 
Michigan,  New  Hampshire,  Vermont,  and  Wisconsin;  the  use  of  pure  cultures  in 
Connecticut  (Storrs)  and  Wisconsin ;  general  dairy  bacteriology  in  Wisconsin  and 
New  Jersey;  experiments  in  cheese  makin<;  in  Minnesota,  Pennsylvania,  and  Wis- 
consin; and  important  work  with  tuberculosis  in  connection  with  dairy  cows  in 
Michigan,  New  Jersey,  and  Wisconsin. 

Lines  of  investigation  of  a  chemical  nature  are  very  numerous.  They  deal  with 
every  subject  in  relation  to  soil  and  plant  food,  the  examination  of  food  stutfs  and 
manures  of  all  kinds,  and  with  products  of  the  farm  of  every  description.  ^?oil 
analyses,  both  physical  and  chemical,  are  reported  from  13  stations.  Some  points  of 
much  importance  are  under  investigation.  In  the  semiarid  region  of  California  and 
other  States  the  problem  of  how  to  eliminate  injurious  alkali  has  received  much 
attention.  In  Rhode  Island  the  acidity  of  the  soil  has  been  a  subject  of  special 
investigation.  Irrigation  waters  have  been  analyzed  in  all  the  States  where  irriga- 
tion is  practiced,  and  potable  waters  in  many  other  States.  The  analysis  of  dairy 
products  has  received  special  attention  in  Calitbrnia,  Delaware,  Maine,  Massachusetts 
(Hatch);  Michigan,  Missouri,  Nevada,  New  Jersey,  New  York  (State),  Ohio,  and 
Oregon.  Fifteen  stations  have  reported  work  on  feeding  stuffs  of  many  kinds.  The 
composition  of  wheat  and  flour  has  been  given  special  attention  in  Michigan,  and 
analyses  have  also  been  reported  from  Arkansas  and  North  Dakota.  The  properties  of 
cafiaigre  have  been  investigated  in  Arizona  and  Texas.  Sugar  beets  have  commanded 
a  large  share  of  the  attention  of  chemists  in  9  stations,  chiefly  in  the  Mississippi 
Valley  and  in  Oregon  and  California.  The  amount  of  moisture  in  the  soil  under 
various  conditions  and  at  various  depths  has  been  investigated  in  Iowa,  Kansas, 
Minnesota.  Mississippi^  Nebraska,  New  Jersey,  New  York  (Cornell),  and  Wyoming. 
Artificial  digestion  experiments  are  reported  from  Colorado  and  Connecticut  (Storrs). 
The  availability  of  organic  nitrogen  has  been  studied  in  California  and  Connecticut 
(State),  and  the  starch  of  both  sweet  and  white  potatoes  in  Georgia  and  South 
Carolina.  Analyses  of  fruits  have  been  made  in  Idaho  and  New  York  (Cornell). 
The  influence  of  the  food  on  butter  fat  has  been  under  investigation  in  Pennsylvania. 
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Tobacco  aualyses  have  been  made  in  Connecticnt,  Pennsylvania,  and  Wyoming. 
Methods  of  analysis  of  various  sabstances  have  received  the  attention  of  chemists 
in  Indiana,  Massachusetts  (Hatch),  and  New  Hampshire.  The  composition  of  farm 
crops  has  been  investigated  in  Connecticut  (Storrs)  and  Oklahoma.  The  calculation 
of  the  value  of  fodders  by  the  method  of  least  squares  is  reported  as  having  beeu 
under  investigation  in  Vermont.  Lastly,  the  chemists  at  a  number  of  stations  have 
been  burdened  with  the  analysis  of  commercial  fertilizers,  the  State  laws  in  many 
States  requiring  that  the  station  shall  analyze  samples  sent  them,  and  in  several 
of  them  the  station  exerciser  control  over  the  fertilizer  trade.  From  the  amount  of 
work  that  has  been  published,  as  well  as  the  number  of  stations  which  have  reported 
work  in  this  line,  I  judge  there  is  no  one  line  of  chemical  investigation  that  demamla 
so  much  of  the  time  and  energies  of  the  agricultural  chemists  ot  this  country  as  the 
analysis  of  fertilizers. 

Soil  physics  has  received  a  great  deal  of  attention  in  many  States,  particularly  in 
relation  to  soil  moisture,  this  being  a  question  of  paramount  importance,  especially 
in  the  arid  and  semiarid  regions.  Wisconsin  has  done  notable  work  in  this  line,  and 
also  Dr.  Whitney,  of  the  Uiiited  States  Department  of  Agriculture. 

Miscellaneous  investigations  of  interest  have  been  in  progress  in  several  States,  as, 
for  instance,  an  experiment  in  crossing  the  Persian  fat-tailed  sheep  on  Merinos  and 
Southdowns  in  California,  the  bacteriology  of  tobacco  in  Connecticut,  and  the 
development  of  roots  in  various  field  crops  in  Kansas. 

VuhUcaiions. — I  regret  to  say  that  I  have  not  a  complete  list  of  the  publications 
issued  by  the  stations  during  the  past  year,  so  the  number  I  give  here  will  fall  con- 
siderably below  the  actual  number  issued.  The  chemists  of  S  institutions  report  a 
total  of  71  bulletins,  covering  2,032  printed  pages,  and  the  agriculturists  of  29  stations 
report  76  bulletins  in  their  particular  lines,  covering  3,543  printed  pages.  This  makes 
a  total  of  147  bulletins,  covering  6,754  printed  pages,  from  the  workers  in  this  section 
during  the  past  year;  but,  as  less  than  three-fourths  of  the  stations  gave  returns  on 
this  point,  it  would  probably  be  more  correct  to  estimate  the  total  output  of  publica- 
tions during  the  past  year  at  225,  with  9,000  printed  pages.  What  this  means  as  to 
the  dissemination  among  the  people  may  perhaps  best  be  realized  when  I  state  that 
in  Wisconsin  alone  the  actual  number  of  printed  pages  amounted  to  32,824,000. 

C.  C.  Georgesox,  Chairman. 

The  report  was  accepted. 

The  Chairman.  The  next  report  in  order  will  be  that  of  the  Section  on  College 
Work. 

In  the  absence  of  the  chairman,  A.  A.  Johnson,  of  W^yoming,  the  report  of  the  section 
was  submitted  by  the  vice-chairman,  J.  E.  Stubbs,  of  Nevada. 

Report  of  the  Section  ox  College  Work. 

Owing  to  the  quite  recent  resignation  of  the  chairman  of  the  Section  on  College 
Work,  1  have  been  called  upon,  as  vice-chairman,  to  perform  his  duties.  What^-ver 
of  completeness  and  thoroughness  may  be  lacking  in  this  paper  is  due  to  the  very 
llniited  time  allotted  to  its  preparation. 

I  invite  your  attention  at  first  to  a  somewhat  common  incident.  Imagine  your- 
selves for  the  moment  in  the  library  car  of  the  Union  Pacific  express,  east-bound,  on 
the  evening  of  the  4th  of  November.  For  the  most  part,  the  occupants  of  the  car 
are  Wesfern  men  of  affairs,  keen  and  practical.  Conversation  and  discussion  over 
the  exciting  news  of  election  day  have  begun  to  grow  weary,  when  suddenly  new- 
interest  is  aroused  by  the  introduction  of  a  fresh  topic,  namely,  the  kind  of  an  edu- 
cation which  should  be  given  to  farmers'  sous.  Two  bright-minded  men,  one  from 
3Iontana  and  the  other  from  Colorado,  affirm  that  there  is  too  much  of  hij[her-edu- 
cation  nonsense  in  the  country ;  that  one  of  the  modem  heresies  is  that  of  giving  the 
so-called  higher  education  to  farmers  and  farmers'  sons,  who  would  do  better  for  them- 
selves and  their  country  if  they  were  content  with  a  common-school  education  along 
with  the  practical  discipline  and  training  of  the  farm.  This  opinion  is  hailed  with  a 
chorus  of  ai»proval,  with  the  further  observation  that  there  is  too  much  of  football 
and  of  similar  sports  in  the  college  education  of  to-day.  The  first  protest  against 
the  views  just  set  forth  came  from  a  young  lawyer,  I  believe,  of  Wyoming,  who 
charmed  us  by  a  prophetic  vision  of  the  possible  Websters  and  Clays  and  Jacksons 
that  might  be  lost  to  our  country  if  the  farmer  boy  should  fail  to  realize  his  aml»i- 
tious  dreams  of  public  life  because  of  the  repressive  influences  which  restrict  hs 
education  to  the  district  school  and  his  scientific  training  to  the  field  and  the  stable. 

This  incident  is  worth  noting,  for  the  reason  that  it  expresses  the  views  and  con- 
victions of  vory  many  men  who  are  thoroughly  practical,  able,  and  successful  in 
their  own  respective  callings. 
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Being  au  iuterested  listener  to  the  discnssion,  I  tried  to  formulate  in  my  mind 
three  propositions  which,  by  way  of  answer,  I  shonld  be  willing  to  maintain : 

First.  I'hat  the  higher  education,  so  called,  has  become  absolutely  essential  to  the 
prosperity  and  welfare  of  those  who  choose  agriculture  as  a  business  or  a  life  calling. 
This  holds  true,  also,  with  respect  to  industrial  callings,  such  as  engineering  in  its 
various  branches  and  the  higher  class  of  commercial  activities.  If  it  be  true  that 
"the  test  of  national  welfare  is  the  intelligence  and  prosperity  of  the  farmer,"  then 
the  colleges  of  agriculture  and  mechanic  arts  established  by  the  Federal  Govern- 
ment have  been  wisely  establidied,  and  will  cement  more  firmly  the  foundation  of 
the  national  prosperity  and  honor.  Our  practical-minded  friends  of  the  discus- 
sion have  simply  failed,  like  many  others,  to  ^ve  due  weignt  to  the  remarkable 
changes  which  have  taken  place  in  the  industrial  training  and  education  of  youth. 
The  technical  schools  and  the  schools  of  applied  science  in  colleges  and  universities 
have  taken  the  place  of  the  shop  and  the  foundry*  of  our  fathers'  time,  and  partly,  too, 
of  the  farm,  in  the  industrial  education  of  this  country  and  of  other  countries  as 
well.  These  "  institutions  for  higher  education,"  these  "colleges  of  agriculture  and 
mechanic  arts,"  now  stand  at  the  end  of  the  Appian  Way,  to  eager  feet  the  noblest 
gateway  to  the  Eternal  City  of  industrial  and  commercial  prosperity  as  well  as  to 
political  peace  and  supremacy. 

On  the  other  hand,  the  lawyer  from  Wyoming  has  failed  to  grasp  the  truth  that 
there  are  other  lines  of  education  than  the  accepted  type  of  classical  education 
which,  while  giving  wide  range  of  choice  to  special  taste  and  aptitude,  is  both 
broad  and  liberalizing,  and  ^ves  development  and  culture  to  the  man,  while  train- 
ing him  in  the  particular  disciplines  which  fit  him  for  the  successful  pursuit  of  indus- 
trial and  commercial  callings. 

If,  according  to  Dr.  W.  T.  Harris,  Uuite<l  States  Commissioner  of  Education, 
"urban  life  is  the  life  of  the  future,  and  of  the  highest  civilization,"  one  or  the  other 
of  two  effects  must  follow  in  the  future  life  and  growth  of  this  country.  Either 
our  soil  will  be  tilled  by  tenants  for  the  benefit  of  the  landowner  who  resides  in 
town  or  city,  giving  thereby  encouragement  to  the  growth  of  two  distinct  classes — 
the  one  a  poor,  dependent  peasantry ;  the  other  an  intelligent  but  selfish  and  unpatri- 
otic class  of  absentee  landlords — or  we  must  cherish  and  develop  in  our  schools  and 
colleges  that  kind  of  training  and  culture  which  shall  build  up  an  intelligent,  pros- 
perous and  independent  class  of  farmers  and  artisans,  each  of  whom  owns  his  home, 
tills  his  own  fields,  markets  his  own  products,  helps  to  regulate  the  affairs  of  his 
own  township,  sits  in  the  councils  of  his  own  State  or  of  the  nation,  in  character, 
in  int«*llectuai  and  in  social  qualities  the  peer  of  lawyer,  capitalist,  or  priest. 

Second.  That  the  interest  in  athletic  field  sports,  such  as  football,  baseball,  and  ten- 
nis in  our  colleges,  though  but  incidental  to  the  life  and  work  of  these  institutions,  has 
nevertheless  an  ethical,  and  thereby  educational  value,  which  is  worthy  of  high 
regard.  The  college  presiilent  who  keeps  in  view  the  highest  character  develop- 
ment of  his  students  knows  full  well  that  the  atlethic  exercises  which  have  become, 
and  which  will  remain,  a  striking  feature  of  college  life  do,  when  properly  guided 
and  guarded,  displace  to  a  considerable  degree  the  pernicious  practices  that  spring 
into  action  when  any  body  of  young  people  are  brought  together  in  common  associa- 
tion, and  do  further  promote  the  cultivation  and  attainment  of  the  better  qualities 
of  personal  character  such,  for  example,  ns  courage,  obedience,  endurance,  and 
regard  for  personal  honor.  The  gymnasium  of  Germany  and  the  public  school  of 
England  ofter  a  strong  contrast  in  tliis  matter  of  school  and  college  field  sports,  but 
the  free  and  vigorous  activity  of  Eton's  football  or  cricket  field  is  superior  from 
every  point  of  view  to  the  rigid  and  systematic  ordering  of  the  daily  ex<*rcise  of 
the  German  gymnasium  boy  and  to  the  dueling  practice  and  drinking  habits  of  the 
university  student.  The  truth  is  that  the  outdoor  life  and  the  field  sports,  which 
have  g^own  so  rapidly  into  favor  with  American  colleges,  not  only  with  the  colleges 
for  young  men,  but  also  with  those  lor  young  women,  may  be  so  guided  as  to  pro- 
mote a  high  average  of  scholarship,  good  habits,  perfect  health,  yea,  a  graceful  type 
of  womanhood  as  well  as  a  sturdy  type  of  manhood. 

Third.  That  in  the  correlation  of  the  subjects  of  instruction  and  discipline  accord- 
ing to  accepted  pedagogic  principles  in  the  courses  of  study  ofiered  by  the  colleges 
of  agriculture  and  mechanic  arts,  it  will  b:^  found  that  the  particular  subjects  in 
mathematics  and  in  pure  and  applied  scienet*  are  carefully  harmonized  with  those 
general  subjects  in  language  and  literature,  in  the  social  sciences,  and  in  history 
and  philosophy,  which  pertain  to  the  college  courses  usually  denominated  liberal. 

As  bearing  upon  this  point,  I  quote  the  views  of  Prof.  E.  W.  Hilgard,  of  the  Uni- 
versity of* California,  as  given  to  me  very  recently  in  a  personal  letter.  He  speaks 
of  the  course  in  agriculture  given  by  the'  University  of  California  as  follows:  "  With 
the  average  preparation  we  can  command  in  this  State  we  find  it  necessary  to  devote 
the  first  two  years  of  four  substantially  to  the  preparatory  sciences  and  general  cul- 
ture studies,  while  the  last  two  are  given  to  the  technical  studies  chiefly,  though 
not  exclusively.  Among  these  elections  should  always  be  allowed,  enabling  the 
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student  to  put  special  weight  upon  those  branches  that  will  be  of  cbief  importance 
to  him  in  after  life.  We  do  nut  as  yet  in  this  country  aim  to  educate  all-round  a^i- 
cultural  exjierts;  there  is  too  little  demand  for  them,  and  when  the  demand  arises 
the  decree  and  kind  of  preparation  is  likelj  to  have  been  ohanjred  by  the  introduc- 
tion of  agriculturt'  science  into  the  preparatory  school.  Then  only  will  ^t  l»e  possi- 
ble to  establish  a  uniform  course  for  the  degree  of  bachelor  of  agriculture  that  will 
hold  good  all  around.  It  makes  a  wide  diflerence,  t^yo,  whether  the  student  comes 
from  the  farm  or  from  the  city.  The  latter  clearly  renuires  a  different  course,  espe- 
cially as  regards  practical  studies,  from  the  boy  who  lias  grown  up  on  the  farm  and 
merely  needs  to  give  the  explanation,  as  it  were,  of  the  practices  he  is  already 
familiar  with.  An  all-round  agricultural  expert  can  not,  with  our  usual  preparation, 
be  turned  out  in  four  years.  Agricultural  science  is  the  most  complex  oi  all,  embrac- 
ing ns  it  docs  nil  the  sciences  from  mathematics  through  physics,  chemistry  (both 
inorganic  and  organic),  mineralogy  and  geology,  botany,  zooI«>gy  (both  theoretical 
and  technical),  vegetable  and  animal  physiology,  plus  a  certain  amount  of  engineer- 
ing. Unle»8  a  man  s]>ecializ€»8,  the  field  is  too  wide  to  be  covered  in  four  years  with 
any  decree  of  thoroughness.  For  the  ^iresent,  then,  we  must  leave  the  way  open  to 
specialization  after  a  certain  amount  of  general  training,  the  time  for  which  varies 
constantly  with  the  conditions  of  the  public  and  the  preparatory  schools.'' 

Again,  touching  further  upon  the  preparation  and  chai-acter  of  technical  work  in 
the  course  ot  agriculture  leading  to  the  degree  of  bachelor  of  science,  Prof.  Thomaa 
F.  Hunt,  dean  of  the  college  of  agriculture  of  the  Ohio  State  Fniversity,  writes  to 
me  as  follows  : 

**In  a  general  way  I  would  say  that  the  four  years^  courae  in  agriculture  leading 
to  the  degree  of  bachelor  of  science  should  consist  of  one-third  technical  work  of 
applied  science,  one-third  science,  and  one-third  language,  history,  and  philosoph- 
ical studies.  It  is,  ot  course,  diflicult  to  classify  studies  precisely  into  the  three 
groups  mentioned,  but  in  a  general  way  I  think  we  all  understand  it.  On  this  basis, 
our  course  at  the  Ohio  State  Fni varsity,  requiring  206  hours  for  graduation,  cx)ntains 
the  following  technical  work:  Agriculture,  36  hours;  agricultural  chemistry,  20 
hours;  horticulture,  8  hours;  veterinary  medicine,  15  hours;  economic  entomology, 
5  hours— a  total  of  84  hours.  Of  the  206  hours,  it  is  to  be  noticed  further  that  30 
hours  are  elective,  and  that  these  may  or  may  not  be  technical.  But  disregarding 
the  number  of  elective  hours,  we  require  84  hours  which  may  be  fairly  termed  tech- 
nical. This  gives  rather  more  than  one- third  technical  work,  and  perhaps  this  is  a 
little  heavy.'^ 

It  is  to  be  observed  that  the  206  hours  at  the  Ohio  State  University  represents  a 
fraction  more  than  17  hours  a  week  for  twelve  terms.  The  proportion  of  technical 
work  in  the  course  outlined  by  Professor  Hunt,  even  if  we  credit  the  30  hours  of 
election  to  technical  subjects,  and  thus  establish  a  course  which  n^presents  the  maxi- 
mum number  of  hours  to  technical  discipline,  allows  ample  room  for  such  cultural 
and  social  studies  as  will  stamp  the  course  with  the  character  of  giving  a  liberal 
education  to  its  students.  It  may  be  observed  ftirther  that  the  acquaintance  with 
the  f^eneral  truths  of  science  which  these  technical  subjects  give  will  be  of  great 
service  in  the  rational  interpretation  of  all  social  phenomena,  and  we  may  therefore 
credit  the  technical  studies  with  a  definite  value  in  respect  to  the  kind  of  knowledge 
*•  which  is  of  most  worth." 

ENTRANCE   REQIIREMENT8. 

One  of  the  most  important  subjects  at  present  engaging  the  attention  of  the  Aino- 
ciation  is  that  which  pertains  to  the  requirements  iii  branches  of  study  that  shall  be 
e»«tul»lished  for  adniiHsion  to  the  freshman  class  of  the  colleges  of  agriculture  and 
mechanic  artH,  the  extent  and  variety  of  the  courses  of  study  to  be  offered,  and  the 
poademic  degrees  which  shall  be  bestowed. 

The  deep  and  widespread  interest  in  this  subject  is  in  evidence  by  the  appoint- 
ment, two  years  since,  of  a  committee  from  this' Association,  by  the  **  report  of  the 
c^>uiiuittee  of  ten"  on  secondary  school  studies  and  the  "report  of  the  committee  of 
filteeii"  on  elementary  education,  both  to  its  National  Educational  Association,  and 
also  the  report  on  the  subjects  of  entrance  requirements  by  the  Society  for  the  Pro- 
motion of  Engineering  Education ;  further,  the  appointment  of  a  standing  commit- 
tee of  five  members  from  this  Association  whose  auty  it  shall  be  to  report  annually 
u]»on  the  best  methods  used  in  the  various  colleges  and  universities  m  the  United 
States  and  in  Euroi>e  for  the  instruction  of  students  in  the  practical  and  scientific 
facts  relating  to  agriculture,  with  the  view  t4»  bringing  instruction  in  ftg^enlture 
into  pedagogic  form,  gives  additional  emphasis  to  the  importance  of  the  matter  of 
entrance  requirements,  and  also  the  earnest  purpose  of  the  promoters  of  scientific 
and  industrial  education  to  put  their  subjects  and  methods  into  scientific  form  and 
relations. 

I  submit  herewith  the  results  of  a  brief  study  of  the  facts  as  they  bear  upon  the 
present  standard  of  requirement  for  admission  to  the  freshman  class  of  the  colleges 
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and  universities  that  have  membersbip  in  this  Association.  The  questions  which  I 
Bnbmitted  to  the  colleges,  bearing  upon  the  questions  of  entrance  requirements,  were 
intended  to  be  specific  and  easily  answered.  I  have  received  no  replies  to  my  letters 
from  Utah  and  North  Carolina. 

Out  of  46  colleges  reporting,  30  have  preparatory  departments,  16  have  no  sub- 
freshraan  classes.  In  these  preparatory  schools  10  colleges  have  a  one-year  course,  8 
have  a  two-years*  course,  6  have  a  three-years'  course,  1  has  a  four-years'  course,  and 
5  are  indefinite,  merely  reporting  a  subfreshman  class. 

SPECIFIC  SrBJECTS. 

English, — Eighteen  colleges  have  the  standard  high  school  requirements  in  Eng- 
lish language  and  literature  for  admission  to  the  freshman  year.  Twenty-eight  col- 
leges require  that  which  represents  the  work  accomplished  in  the  eighth  or  ninth 
grade  of  the  public  schools. 

Arithmetic. — Thirty -eight  colleges  require  this  subject  to  be  completed.  Eight  col- 
leges require  the  subject  as  far  as  interest  and  proportion. 

Algebra, — Thirty-fonr  colleges  require  algei»ra  to  or  through  quadratic  equations. 
Four  require  the  academic  algebra  to  be  iinished.    Eight  do  not  ask  for  algebra. 

Geometrg, — Five  colleges  ask  all  of  plane  and  solid  geometry.  Eleven  colleges 
require  all  of  plane  geometry.  Four  colleges  require  from  two  to"  four  books  of  plane 
geometry.  Twenty-six  colleges  do  not  place  geometry  upon  the  list  of  subjects  for 
admission  to  the  freshman  year. 

United  States  history. — All  the  colleges  make  history  of  the  United  States  an 
entrance  requirement.    Thirteen  colleges  rerjuire  also  genei*al  history. 

Physics. — Fifteen  colleges  require  elementary  physics  with  laboratory  practice. 

Chemistry,— Isine  colleges  require  elementary  chemistry  with  laboratory  work. 

Physiology, — Seventeen  colleges  require  elementary  physiology. 

Botany. — Eight  collegi»s  require  elementary  botany  with  field  practice. 

French  or  (f'erwi aw. —-Eight  colleges  require  a  reading  knowledge  of  French  or 
German. 

Latin, — Twenty  colleges  offer  from  one  to  three  years  of  Latin  in  their  preparatory 
schools  and  several  offer  Greek. 

The  institutions  which  have  no  preparntory  departments  are  chiefly  the  universi- 
ties in  the  wealthy  and  populous  States  where  there  are  first-clnss  high  schools  in  all 
the  cities  and  towns.  In  the  newer  and  less  populous  States  a  well  equipped  pre- 
paratory school  of  high-school  grade  with  courses  of  studies  covering  a  period  of 
three  or  four  years  is  a  necessity,  and  will  continue  to  be  a  necessity  for  very  many 
years  to  come.  The  preparatory  department  is  the  means  of  supply  to  the  college 
of  many  students  who  otherwise  would  ncv<T  think  of  taking  a  college  course. 

It  is  evident,  too,  that  the  agricultural  colleges  divide  themselves  into  two  classes. 

The  one  class  receives  the  student  into  its  freshman  class  from  the  eighth  or  ninth 
gra<le  of  the  public  school.  The  course  in  agriculture,  then,  becomes  in  the  main  a 
technical  high-school  course  of  study,  with  special  reference  to  the  farm  and  the 
farmer. 

The  other  class  of  agricultural  colleges  requires  the  completion  of  a  high-school 
course  of  study  as  a  requisite  for  admission  to  its  freshman  class,  and  then  seeks  to 
maintain  strong  four-year  courses  in  agriculture,  and  in  the  applied  science  courses, 
such  as  angineerlug,  civil,  electrical,  mechanical,  and  mining.  In  those  States  where 
the  State  university  maintains  strong  schools  ot*  applied  science,  and  where  the  agri- 
cultural college  is  an  entirely  separate  institution  from  the  State  university,  it  is 
evident  that  the  college  of  agriculture  and  mechanic  arts  has  found  its  field  of  work 
to  be  limited  to  giving  a  thoroughly  practical  training  adapted  to  young  men  and 
young  women  who  have  finished  such  courses  as  are  laid  down  in  our  best  ungraded 
schools  and  best  grammar  schools. 

The  weight  of  opinion  in  this  Association  seems  to  be  that  the  colleges  endowed 
by  the  Federal  Government  under  the  acts  of  1862  and  1890  should  be  colleges 
according  to  the  accepted  standard  in  the  best  educational  circles.  I  quote  a  para- 
graph from  President  Alvord's  address  given  at  Denver  last  year,  viz:  '^ Institutions 
in  attiliation  with  this  Association  should  in  all  respects  be  colleges  in  fact  as  well  as 
in  name.-' 

NUMBER   OF   COUKSES   OFFERED. 

In  reply  to  the  question,  "  How  many  four-year  courses  do  you  maintain?"  I  note 
the  following:  Ohio  State  University  offers  15  courses;  University  of  Washington, 
14;  Pennsylvania  State  College,  12]  Maine  State  College,  9;  Ciilifomia,  Purdue, 
Kentucky  State,  Minnesota,  Cornell,  Virginia,  and  Wyoming,  7;  Delaware,  Idaho, 
Tennessee,  and  W^isconsin,  6;  five  colleges  give  5  courses;  eight  colleges  give  4; 
three  colleges  give  3,  and  fourteen  colleges  give  1  and  2  courses  with  numerous 
electives. 
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This  f^eneral  ontliDe  of  the  iinmber  of  coarses  shows  that  tho  colleges  of  this 
Association,  even  the  weakest  of  them,  are  able  to  give  a  breadth  ai:d  variety  to 
their  college  work  which  is  enjoyed  only  by  the  students  of  the  oldest  and  best 
known  universities  of  this  land. 

The  distinguishing  feature  of  most  all  these  coarses  of  study  is  that  they  belong 
to  the  department  of  applied  science ;  this  is  what  difierentiates  them  most  strik- 
ingly fVom  the  average  college  of  liberal  arts.  This  it  is  that  characterizes  these 
colleges  as  the  great  schools  for  the  industrial  life  of  this  countrv.  This  gives  to  uh 
the  great  opportunity  for  training  young  men  and  women  of  high  character  and 
lofty  id<*als  to  become  examples  as  well  as  leaders  in  the  world's  commercial  and 
industrial  activities. 

All  the  colleges  give  courses  in  agriculture.  Twenty-five  have  courses  in  civil 
engineering;  twenty-two  in  mechanical  engineeiing;  twelve  in  electrical  engineer- 
ing, and  five  in  mining  engineering.  Many  of  the  mining  States  have  a  scTiool  of 
mines  entirely  separate  from  any  other  institution,  or  in  connection  with  the  State 
university. 

FEW   STl'DENTS  IN  AGRICULTURE. 

But  why  BO  few  students  in  the  advanced  agricultural  courses!  I  think  the 
answer  is  found  in  the  conditions  of  agriculture  at  the  present  time;  other  depart- 
ments of  labor  are  more  remunerative  than  that  of  farming.  In  many  of  the  States 
there  is  not  a  ready  market  for  agricultural  pro<1ncts.  In  some  States,  at  least,  if  nol 
in  all.  the  farmers  themselves  are  not  awake  to  the  value  of  training  in  the  agricnl- 
tural  college.  In  August  last,  eighty-five  boys,  farmer$^  6oy«,  entered  the  University 
of  California,  but  not  one  entered  the  course  in  agriculture.  The  six  students  who 
did  enter  the  course  of  agriculture  were  from  the  cities.  Yet  it  is  wholesome  to 
the  thought  and  life  uf  all  our  industries  that  agriculture  be  elevated  to  a  worthy 
place  in  our  system  of  college  education.  The  comparatively  few  students  who  may- 
complete  these  courses  are  worth  to  the  country  all  their  training  costs,  and  when 
the  time  comes  for  the  atljustment  of  the  present  unequal  distribution  of  rewards  of 
labor,  the  college-trained,  scientific  farmer  will  be  in  patriotic  demand. 

All  tho  colleges  save  eight  are  making  special  efi'orts  to  attract  students  to  courses 
in  agriculture.  Addresses  before  farmers  institutes,  lectures  upon  scientific  topics, 
newspapers,  bulletins,  and  contributions  to  newspapers,  are  the  principal  means  of 
bringing  the  work  of  the  college  to  the  notice  and  the  esteem  of  tne  public. 

MILITARY  tXSTRUCTION. 

The  department  of  military  instruction  in  the  colleges  of  this  Association  is  a 
subject  I  can  not  leave  unnoticed.  The  military  authorities  have  given  particular 
attention  to  this  subject  from  their  point  of  view  within  the  past  two  years.  The 
Ad^jntant-General  of  the  Army,  in  his  report  for  1896  to  the  Secretary  of  War,  says: 
"The  average  number  of  students  at  the  several  institutions  during  tho  scholastic 
year  was  3,401  less  than  during  the  preceding  one,  due  perhaps  to  prevailing  monetary 
depression.  The  number  of  those  capable  of  military  duty  was,  however,  3,009  more, 
and  the  number  required  to  be  enrolled  as  military  students  has  increased  2,761.  The 
aptitude  and  interest  of  these  students  under  military  instruction  is  generally  satis- 
factory.*' The  Adjutant-General  further  says:  "  The  law  authorizing  details  shonlii 
be  amended.  I  recommend  that  hereafter  no  detail  be  made  to  any  institution  that 
can  not  guarantee  an  enrollment  of  at  least  150  military  s^dents,  and  that  military 
professors  at  institutions  having  a  less  number  in  their  military  department  lie 
withdrawn  and  returned  to  their  regimen ts.^' 

If  the  recommendation  of  the  Adjutant-General  should  become  a  law  the  agricul- 
tural colleges  of  the  following  States  would  lose  the  detail  of  the  military  professor, 
according  to  the  report  of  last  year  under  the  head  *'  Kecjuired  enrolled  as  military 
students/'  viz:  Colorado,  Delaware,  Florida,  Georgia,  Idaho,  Louisiana,  Maryland, 
Massachusetts,  Nevada,  New  Hampshire,  New  Jersey,  North  Dakota,  South  Dakota, 
Oregon,  Rhode  Island,  Tennessee,  Utah,  West  Virginia,  Washington,  Wyoming — 
twenty  colleges  in  all.  Now,  I  venture  to  affirm  that  to  strike  these  twenty  States 
from  the  benefit  of  the  military  instruction  provided  for  under  the  Morrill  Act  would 
lose  to  the  service  much  of  the  very  best  work  that  is  done  outside  of  West  Point 
and  tho  purely  military  schools.  Take  an  illustration:  I  find  that  one  of  the  lead 
ing  Ohio  colleges  reports  997  students  as  capable  of  military  duty.  Of  these,  1 19 
received  military  instruction  and  77  were  uniformed.  It  is  evident  from  the  above 
figures  that  the  military  spirit  and  military  tniining  does  not  abound  in  that  insti- 
tution. Furthermore,  every  college  man  knows  that  in  the  larger  institutions  of  the 
East  and  middle  AVest  it  is  difficult  to  develop  and  maintain  good  military  spirit  and 
discipline.  Now,  compare  this  example  with  the  Nevada  State  University  that  last 
year  had  at  one  time  nearly  142  in  the  cadet  battalion ;  that  had  an  average  attend- 
ance of  114  cadets,  every  one  in  uniform;  every  one  required  to  perform  his  militaiy 
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duties  regularly  and  Btrictly  uuder  the  instruction  of  the  commandant;  theoretical 
instruction  in  the  art  and  science  of  war  given  as  a  college  requirement  once  a  week 
to  the  cadets  of  the  junior  and  senior  classes  of  the  I'niversity ;  one  hour  to  drill 
eTery  college  day  in  the  week,  save  one,  throughout  the  year,  and  the  military 
de])artment  in  favor  with  students  nnd  faculty.  Now,  what  is  true  of  the  Nevada 
State  University  is  true,  I  believe,  of  nearly  all  the  colleges  established  under  the 
Morrill  Act.  The  number  of  cadets  in  the  Military  Academy  at  West  Point  last  year 
was  331.  Tlie  recommendation  of  the  Adjutant-General  would  put  the  minimum 
number  of  students  in  one  of  the  colleges  of  this  Association  to  get  the  detail  of  an 
army  officer  at  150,  but  15  less  than  the  half  of  the  total  number  at  the  United 
Stntes  Military  Academy  last  year. 

Again,  in  a  recent  article  by  Maj.  Joseph  £.  Sanger,  it  is  intimate<l  that  there  is 
a  decline  in  interest  on  the  part  of  the  officers  of  the  colleges  in  the  military  depart- 
ment; that  the  instruction  18  not  always  up  to  the  standard,  and  that  in  some  facul- 
ties there  is  to  be  found  positive  opposition  to  the  military  department.  I  must  say 
that  I  do  not  think  these  criticisms  apply  justly  to  many  of  the  colleges;  they  ought 
not  to  apply  to  any.  The  provision  for  military  instructions  in  the  Morrill  Act  is  a 
good  provision,  and  should  be  welcomed  by  the  administration  of  every  college  that 
enjoys  the  benefit  of  that  act.  *^  Whatever  is  worth  doing  at  all  is  worth  doing 
well"  applies  right  here. 

It  will  be  very  easy,  moreover,  to  remove  any  occasion  for  the  above  criticism. 
To  avoid  any  possible  misunderstanding  that  the  college  facnltv  is  not  favorable 
to  the  department  of  military  work,  it  should  bo  understood  that  the  military  depart- 
ment is  responsible  through  its  commandant  directly  to  the  president  of  the  college 
or  university,  and  through  him  to  the  board  of  regents  and  trustees. 

Again,  the  instruction  in  military  science  and  tactics  should  be  placed  on  the  same 
footing  Avith  other  subjects  of  instruction,  and  satisfactory  work  be  required  from 
every  student  who  is  a  candidate  for  a  degree. 

A  word  may  be  said  in  respect  to  the  kind  of  officer  that  should  be  detailed  to  col- 
lege work.  Not  every  officer  is  fitted  by  nature  and  training  to  become  a  successful 
college  instructor.  No  officer  who  seeks  an  easy  berth  should  be  detailed  to  the  col- 
lege; but  one  who  likes  to  work  with  young  men,  who  is  possessed  of  scholarly 
tastes  and  habits,  who  has  a  lofty  ideal  of  the  true  soldier's  chara^te^  and  life,  and 
who.  in  cooperation  with  the  president  and  faculty,  will  infuse  a  worthy  military 
snint  into  the  young  men  and  aid  in  the  development  of  a  typo  of  strong,  self- 
reliant,  loyal  manhood,  which  this  country  will  ever  need. 

The  union  of  military  training  with  the  development  of  the  civic  spirit  in  the 
education  of  our  young' men  will  dower  this  nation  with  a  reserve  corps  of  citizen- 
soldiers  unsurpassed  in  excellence  by  any  age  or  in  any  land. 

J.  E.  Sti'BBs,  Vice-Chairman, 

The  Chairman.  If  there  bo  no  objection,  the  report  just  read  will  be  accepted. 

The  Chairman.  1  take  this  occasion  to  announce  the  committee  appointed  to  draft 
•uitable  resolutions  on  the  death  of  Hon.  Edwin  Willits:  G.  W.  Atherton,  of  Penn- 
sylvania; C.  D.  Smith,  of  Michigan,  and  A.  Q.  Holladay,  of  North  Carolina. 

The  Chairman.  The  next  business  in  order  will  be  the  report  of  the  Section  on 
Horticulture  and  Botany,  by  F.  W.  Card,  of  Nebraska. 

Report  of  the  Section  on  Horticultire  and  Botany. 

In  making  up  a  report  of  the  work  of  horticulture  and  botany  it  seemed  advis- 
able, in  so  far  as  possible,  to  get  at  the  policy  and  aims  of  the  ditterent  institutions 
and  workers  rather  than  to  make  a  definite  Veport  of  the  actual  work  done  during 
the  preceding  ^ear.  Most  of  our  experimental  work  is  still  young,  and  much  of  our 
teaching,  particularly  in  the  line  of  horticulture,  crude.  We  have  no  well-beaten 
track  to  guide  us,  and  many  of  us  are  comparatively  untried.  We  are  largely  grop- 
ing in  the  dark  for  sometning  which  we  feel  must  be  there,  but  which  too  often 
eludes  our  grasp,  while  we  are  at  the  same  time  trying  to  make  the  way  clear  and 
plain  to  the  students  intrusted  to  our  guidance.  Here  and  there  one  finds  a  path  to 
some  hidden  treasure,  but  for  the  most  part  it  remains  know  n  only  to  himself,  and 
only  his  students  get  the  benefit.  Let  it  be  understood  that  I  am  here  speaking  of 
horticnlture.  Botany  is  older,  has  long  been  in  the  educational  curriculum,  and  has 
its  lines  of  thought  and  teaching  well  mapped  out.  Not  so  with  horticulture;  its 
pedagogical  structure  is  yet  for  the  most  part  to  be  builded.  Its  literature  is  scat- 
tered to  the  four  winds  of  the  earth,  and  no  one  man  can  hope  to  gather  it  together. 
No  one  is  likely  to  attain  so  great  knowledge  of  the  subject  that  he  need  fear  to  dis- 
close it,  and  each  needs  the  help  of  all  the  others.  Shall  we  not  work  together  for 
the  upbuilding  of  the  subject  as  a  whole  rather  than  for  its  upbuilding  at  our  own 
institutions? 
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Does  horticulture  foUoic  botany  f — In  order  to  get  at  methods  and  aims,  circular  let- 
ters were  Beut  to  all  the  horticulturists  and  botanists,  with  a  somewhat  long  list  of 
inquiries,  in  this  cireular  the  first  question  asked  was,  ''Does  horticulture,  as 
taught  in  your  institution,  follow  botany,  using  the  latter  as  a  foundation  f"  Upon 
this  point  there  seems  to  be  comparative  uniformity.  Nearly  all  repl^  that  it  does, 
a  few  say  that  it  is  not  necessarily  so,  while  one  says  that  botany  is  ^iven  at  the 
same  time,  but  is  in  no  sense  preparatory  to  horticulture  any  more  than  is  Latin. 

Doubtless  most  of  us  feel  that  botanical  work  is  a  very  important  aid  to  horti- 
cultural work,  and  much  prefer,  eveu  though  we  may  not  insist  upon  it,  that  onr 
students  should  have  had  some  botany  before  taking  up  horticulture.  If  so,  the  out- 
look is  encouraging. 

Landscape  gardeningfforestryf  and  floriculture. — The  next  question  asked  was  whether 
landscape  gardening,  forestry,  and  floriculture  are  taught,  and  if  so,  by  which 
department.  The  replies  indicate  that,  of  the  number  of  institutions  from  which 
answers  were  receive<l,  landscape  gardening  is  taught  by  the  horticultural  depart- 
ment in  25,  by  the  two  combined  iu  2,  while  in  9  it  is  not  taught.  Forestry  is  taught 
by  the  horticultural  department  in  16,  by  the  botanical  department  in  6,  and  by  the 
two  combined  in  1,  while  11  report  that  it  is  not  taught.  Floriculture  is  reported 
taught  by  the  horticultural  department  in  22  institutions,  by  the  two  combined  iu  2, 
while  it  is  not  taught  in  11. 

Here  are  three  distinct  lines  of  work,  each  of  which  is  worthy  the  undivided 
attention  of  anyone,  which  are  beiug  carried  by  the  men  who  are  upholding  the 
banner  of  horticulture  and  botany.  I  Qeed  not  say  that  they  are  not  carried  as  they 
should  be,  for  that  goes  without  saying.  Yet  I  would  that  these  things  might  he 
more  fully  appreciated  in  order  that  the  reason  for  some  of  our  shortcomings  might 
be  better  understood. 

Experimental  plant  physiology, — More  than  half  of  the  institutions  heard  from 
report  that  little  or  no  instrnction  i:i  given  in  experimental  plant  physiology.  Of 
course,  in  many  of  these  there  is  some  incidental  class-room  mention  of  it,  but  no 
course  is  offered  in  which  the  student  makes  it  his  especial  aim  to  get  at  the 
functions  of  plants  by  means  of  experiments  carried  out  by  himself.  All  unite  in 
Baying  that  some  previous  preparation  iu  botany  is  needed  iu  order  that  such  work 
shall  l)e  profitable.  Some  say  one  year,  others  say  at  least  two  years,  while  more 
say  that  it  is  taken  by  juniors  iu  their  course. 

in  the  majority  of  cases  whoro  given,  it  is  stated  that  all  regular  agricultural  stu- 
dents take  it.  In  some  cases,  however,  it  is  given  without  any  reference  to  the  needs 
of  students  in  horticulture.  One  botanist  states  that  his  laboratory  is  well  equipped 
for  this  work,  that  he  make^  a  great  deal  of  the  subject,  and  that  it  is  taken  by  allbotsin- 
ical  students  who  elect  to  work.  But  he  says  that  horticultural  students  do  not  get 
it,  that  horticulture  is  taught  as  a  business,  not  as  a  science.  Ought  this  thing  so  to  be  f 
The  student  goes  to  college  not  to  learn  business,  though  in  such  practical  subjects 
much  of  this  very  properly  enters.  He  goes  rather  to  search  into  the  deeper  prin- 
ciples underlying  the  questions  and  problems  with  which  he  deals.  If  any  person 
on  the  face  of  the  earth  nee<Is  to  know  something  of  the  way  in  which  plants  carry 
on  their  functions,  it  is  the  horticulturist,  a  fact  which  many  of  us  have  ha<l  abun- 
dant cause  to  see,  and  the  want  of  which  to  regret.  Is  not  this  one  of  tho  subjects 
which  should  be  pushed  to  the  front  and  which  should  be  so  arranged  that  all  stu- 
dents who  expect  to  deal  with  living  plants  shall  get  as  much  light  as  possible  along 
this  line?  Experience  must  show  how  much  and  what  ought  to  precede  it  and  what 
problems  most  need  elucidating. 

Economic  botany. — Twenty  institutions  report  courses  in  botany  which  have  a  dis- 
tinctly economic  bearing  from  an  agricultural  standpoint.  Of  these,  courses  on 
economic  plants  and  on  parasitic  fungi  head  the  list.  One  reports  a  course  in 
ecology  and  one  a  course  on  commercial  products.  It  is  not  to  be  inferre<l  that  those 
who  do  not  report  sueh  special  courses  neglect  the  economic  side  of  the  subject,  for 
most  of  them  say  that  it  receives  attention  in  connection  with  the  other  work,  by 
way  of  illustration  or  otherwise.  One  well-known  professor  reports  that  nearly  all 
their  botany  is  economic  and  agricultural.  It  is  merely  a  question  of  method,  since 
all  recognize  the  need,  and  the  method  each  man  can  best  solve  for  himself. 

Horticultural  instruction  offered. — To  in  any  way  summarize  the  courses  of  instruc- 
tion offered  in  horticulture  at  the  different  institutions  is  a  difficult  matter.  Fruit 
growing  and  vegetable  gardening  naturally  form  the  basis  of  such  instruction  every- 
where. Only  two  of  the  institutions  answering  fail  to  report  both  of  these  or  to 
leave  it  implied  by  a  general  answer  that  they  are  taught.  Ornamental  or  land- 
scape gardening  ranks  next  iu  the  number  of  institutions  at  which  it  receives  atten- 
tion, followed  by  floriculture  and  forestry  in  turn.  Nine  professors  report  a  course 
in  plant  breeding,  or  the  vanation  and  evolution  of  plants  under  culture.  Six  make 
special  mention  of  greenhouse  construction  and  management,  five  of  propagation  of 

{dants,  three  of  crossing,  and  three  of  plant  diseases.     Only  three  report  courses  in 
ibrary  work.     Spraying,  viticulture,  and  seed  growing  each  receive  special  mention 
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twice,  while  nomeDclature  aud  a  coarse  iu  the  botany  of  cultivated  plants  are  each 
meutioDetl  ouce.  Original  investigatiou  also  receivcH  but  slight  mentioD;  probably- 
owing  to  the  little  demand  for  it.  i\m(»ng  these  minor  subjects,  propagation,  cross- 
ing, plant  diseases,  spraying,  viticulture,  and  seed  growing  undoubtedly  receive 
attention  more  or  less  fully  in  connection  with  other  work  at  most  institutions. 
Probably  only  under  special  conditions  are  separate  courses  needed  for  any  of  these, 
unless  it  be  in  the  matter  of  propagation. 

One  point  iu  this  summary  may  be  worthy  of  special  attention,  and  that  is  the 
slight  mention  of  library  courses.  To  be  sure,  this  report  does  not  measure  the  use 
made  of  libraries,  aud,  indeed,  several  mention  the  auxiliary  in  connection  with  the 
laboratory  or  practical  work.  It  does  seem  to  indicate,  however,  that  the  value  of 
the  library  is  not  fully  appreciateil.  In  my  own  experience  no  work  has  proved 
more  satisfactory  for  students  who  have  sufficient  foundation  to  work  understand- 
ingly  than  seminary  courses.  With  some  advice  iu  the  matter  of  taking  and  arrang- 
ing notes  and  references,  so  that  they  shall  bo  (juickly  available  ever  afterwards,  the 
student  soon  appreciates  the  fact  that  he  is  getting  something  of  permanent 
utility  and  value.  To  my  own  mind  the  card  or  slip  method  of  note  taking  is  best. 
I  also  find  myself  making  more  and  more  use  of  the  librarj'  each  year  in  the  assign- 
ment of  collateral  readings  in  connection  with  the  regular  lecture  work.  I  believe 
that  no  part  of  an  education  is  more  important  than  acquiring  a  familiarity  Avith 
books,  in  order  to  know  where  to  look  for  information  when  it  is  needed.  This  work 
is,  of  course,  best  suited  to  the  needs  of  advanced  students,  but  even  the  farmer  boy, 
who  conies  in  for  twelve  weeks  of  practical  work  during  the  winter,  may  prolit 
much  by  it.  In  most  cases  he  will  be  found  as  ignorant  of  the  literature  that  is 
ri'adily  within  his  reach  as  the  adv.-inced  student  or  teacher  is  of  the  broader  litera- 
ture to  bo  found  only  iu  connection  with  the  larger  libraries.  In  many  of  the  younger 
institutions  tho  libraries  must  yet  be  small,  but  time  and  money  will  remedy  this, 
and  money  can  scarcely  be  better  invested.  Meanwhile,  it  is  safe  to  say  that  even 
the  smallest  library,  wt-ll  used,  can  do  much  for  the  student. 

Laboratorif  tcork  tn  hordcHltiur. — Laboratory  work  in  horticulture  seems  to  be  almost 
wholly  confined  to  the  practical  operations  of  horticulturail  work  and  the  facilities 
to  the  common  implements  in  horticnltural  usage.  Very  few  mention  any  micro- 
scopical work.  Experimental  lines,  observations,  and  statistical  work  among  neigh- 
loring  growers  and  classification  of  cultivated  plants  each  receive  one  mention. 
Drying  ovens  and  instruments  for  measuring  and  weighing  are  once  mentioned. 

It  is  Just  in  this  matter  of  laboratory  work  that  many  of  us  are  perhaps  most  in 
the  dark  as  to  what  to  do.  Practical  work  very  properly  forms  the  basis  of  it,  but 
during  much  of  the  college  year  outdoor  work  is  not  available  and  the  common 
indoor  work  is  soon  exhausted  or  made  to  become  a  mere  mechanical  repetition, 
which  is  still  worse.  I  think  we  all  feel  the  need  of  help  at  this  point.  The  library 
is  a  never-failing  accompaniment,  but  this  can  be  utilized  at  other  times.  There  can 
be  no  doubt  that  an  abundance  of  experimental  work  of  great  value  to  the  student 
would  be  perfectly  feasible  if  we  only  had  the  matter  worked  out,  aud  we  are  wait- 
ing for  the  man  who  has  the  time  and  ability  to  do  it. 

One  man  mentions  among  his  laboratory  facilities  apparatus  for  mechanical  analy- 
sis of  soils,  tubes  for  demonstrating  capillarity,  osmosis  apparatus,  root  pressure 
gauge,  hygrometer,  and  au  originali  nveution  for  measuring  transpiration,  auxanom- 
eter,  and  color  screens.  Perhaps  here  is  a  hint  as  to  some  of  the  lines  that  might  be 
introduced.  In  many  oaseH  the  questions  relating  to  soils  can  doubtless  best  be 
treated  by  the  professor  of  agriculture  and  the  others  mentioned  by  tho  professor  of 
botany.  If  so,  all  the  better;  but  ou^ht  not  we,  as  horticulturists,  to  see  that  those 
of  our  students  who  want  real  horticultural  traiuing  have  the  chance  of  getting 
such  things  as  these  somewhere! 

Horticulture  as  a  culture  study. — One  of  the  questions  asked  was,  "  Do  you  attempt 
to  make  horticulture  in  any  sense  a  culture  study?"  To  this  16  replied  yes,  4  say 
no,  and  9  say  that  only  incidentally  it  is  so.  Several  did  not  auswer  or  did  not 
understand  the  meaning  of  the  question.  One  reply,  from  the  far  Western  coast, 
covers  the  ground  so  well  that  I  wish  to  quote  it.  The  writer  says,  *'  Yes;  constant 
allusion  is  made  to  the  relation  of  the  art  to  the  higher  education  and  its  services  to 
the  biological  sciences  and  its  dependence  upon  advanced  scientific  work  for  its  own 
advancement."  This,  it  seems  to  me,  recognizes  the  subject  in  its  true  position.  We 
are  constantly  emphasizing  the  need  of  culture  and  training,  and  many  have  long 
looked  upon  the  classics  as  prime  essentials  to  that  end.  Happily,  we  are  more  and 
more  coming  to  see  that  not  all  culture  is  confined  within  doors  that  can  only  be 
unlocked  with  a  Latin  grammar  or  a  Greek  lexicon.  We  are  finding  out  that  science 
ofiers  breadth  of  training  as  well  as  the  humanities.  Why  should  it  not,  since  in  it 
we  study  the  supreme  wisdom  as  revealed  to  man  to-day  rather  than  that  same  wis- 
dom an<l  power  as  revealed  to  and  through  man  in  past  ages? 

In  horticulture  we  have  a  subject  preeminently  fitted  to  minister  to  the  needs  of 
tiie  student,  while  giving  him  culture  and  breadth  of  training  as  well.    It  not  only, 
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in  company  with  agriculture,  deals  with  those  functions  of  life  by  which  inor^nie 
matter  is  change<l  into  organic  and  useful  material,  but  it  is  able  to  throw  powerful 
search  lightH  upou  many  philosophical  and  biological  questions  which  niust  ere?  be 
of  kee!iest  interest  to  humanity.  Furtln-rmore,  in  the  study  of  landscape  gardeu- 
iu;;  wc  deal  with  one  of  the  noblest  of  fine  arts,  since  in  it  we  induce  nature  herself 
to  paint  us  the  picture  whi«-h  shall  inteqiret  her  deepest  expressions  and  her  highest 
beauties.  I  am  fully  convinceil  that  the  subject  of  horticulture,  or  at  least  some 
phases  of  it,  may  well  occupy  a  place  in  any  liberal  education,  or  in  any  educational 
curriculnm,  regardless  of  its  connection  with  the  general  idea  of  agricultural  train- 
ing. The  broadening  influences  of  its  biological  side  and  the  aesthetic  and  spirit^ial 
iuriuences  of  its  ornamental  Hide  fully  warrant  such  recognition.  If  landscape  gar- 
dening found  a  proper  place  in  the  course  of  study  of  all  the  normal  and  teachers' 
training  schools  throughout  our  land  it  would  n(»t  be  many  years  hefore  our  country 
schoolhouBes,  and  many  of  our  country  homes,  would  cease  to  be  the  dreary  and 
cheerless  places  that  they  now  are. 

The  practical  value  of  such  a  subject  is  much  more  apparent  and  much  more  likely 
to  take  a  tangible  hold  upon  the  mimls  of  people,  yet  even  this  should  warrant  care- 
fnl  consideration  in  almost  any  course  of  stuay.  Why  should  it  be  less  desirable  or 
less  genteel  for  the  young  man  or  the  young  woman  to  learn  some  lessons  from  the 
fine  art  of  nature  herself,  which  will  enable  him  or  her  to  render  the  sarronndings 
of  the  home  continually  attractive,  than  to  spend  numberless  hours  in  learning  to 
paint  pictures  which  may  adorn  its  walls,  or  in  acquiring  some  ancient  classic  which 
may  a<lom  but  a  dark  comer  of  the  memory,  to  be  illitmixatf.d  only  b}'  dim  and 
infrequent  flashes  of  recollection  f  We  are'  not  likely  to  overestimate  the  practical 
side  of  this  work,  and  we  should  emphasize  it  in  every  way  that  we  can,  but  let  us 
not  forget  our  opportunity  in  its  broader  field  of  human  ken. 

Xumber  of  $tudent8  in  horticulture. — No  accurate  report  as  to  tlie  exact  number  of 
students  who  received  horticultural  instructions  during  the  last  year  can  be  given, 
since  many  failed  to  give  a  definite  reply.  Certain  it  is  that  over  1,000  were  enrolled 
in  the  various  horticnltnral  classes  of  the  Ignited  States.  Naturally  those  agricnb 
tural  colleges  which  offer  only  one  or  two  courses,  and  which  require  all,  or  nearly 
all,  of  their  students  to  take  this  subject,  report  the  largest  number.  Kansas  leads 
with  197,  followed  by  Mississippi  with  160,  while  several  of  the  newer  institutions, 
and  indeed  two  or  tliree  of  the  older  ones,  report  none.  In  several  cases  the  num- 
bers reported  were  all,  or  nearly  all,  short  course  or  winter  students,  while  in  some 
they  were  all,  or  nearly  all,  regular  college  students. 

It  was  asked  what  proportio'.i  of  these  students  probably  took  horticulture  because 
they  were  leally  interested  in  the  subject.  This  could  of  course  be  only  a  matter  of 
judgment,  and  was  evidently  in  some  cases  much  infinenced  by  the  personal  equation 
of  the  professor.  The  answers  rau^ed  from  50  per  cent  to  all,  more  saying  all  than 
anything  else.  I  think  that  most  ot  ns  will  agree  that  when  the  greater  part  of  the 
students  in  an  institution  are  required  to  take  any  subject,  e.  g.  mathematics,  to  say 
that  all  take  it  because  they  want  it  is  to  misunderstand  student  nature.  Of  the 
twenty-six  different  college  students  who  took  horticulture  in  the  University  of 
Nebraska  not  one  was  required  to  take  it,  and  Hince  they  e^.ected  it  all  might  be 
fairly  said  to  have  taken  it  because  they  were  particularly  interested  in  the  subject. 
Yet  all  familiar  with  elective  work  know  that  the  need  of  a  certain  number  of 
additional  hours  at  a  convenient  time  often  influences  such  choice  as  much  as  p.ir- 
ticular  taste.  However,  the  reports  indicate  that  a  goodly  number  of  young  people 
throughout  our  land  are  really  interested  in  this  subject.  * 

Horticulture  an  required  or  elective, — Horticulture  is  required  in  the  agricultural 
course  of  every  institution  but  one;  in  that  one  it  is  elective,  but  in  the  agricultural 
courseonly.  itisrequiredofa//student*un  three.  Eightreport  it  as  elective  to  other 
students,  while  fourteen  report  it  as  not  elective  to  students  outside  the  agricultural 
coui-se,  and  a  few  say  that  it  is  only  elective  to  graduates,  specials,  or  to  some  limited 
class  of  students.  Is  not  this  a  question  which  should  receive  attention!  Why 
should  a  student  be  deprived  of  the  opportunity  to  get  horticulture  because  he  is 
not  classed  in  the  agricultural  course?  To  my  mind  the  uWxX  coudition  is  that  in 
which  the  course  stands  on  the  sam^  plane  and  takes  its  chances  with  all  othv*r  sub- 
jects, where  any  student  is  free  to  elect  it  if  he  will,  but  where  no  requirement  and 
no  special  inducement  constrains  him  to  elect  it.  Among  the  students  registereil  for 
horticultural  work  at  the  University  of  Nebraska  at  the  present  time  there  arc^  rep- 
resentatives of  seven  diftereut  courses— the  general  scientific,  the  biological,  the 
philosophical,  the  literary,  the  classical,  the  English,  and  the  agricultural. 

Possible  improvements  in  teaching  horlivulture. — i^uggestions  were  asked  for  as  to  pos- 
sihle  improvements  in  methods  of  teaching  horticulture,  but  to  explain  and  enlarge 
u))on  these  would  manifestly  be  impossible  within  the  present  limits.  Among  the 
things  mentioned  were  more  apparatus,  more  laboratory  work  and  better  labora- 
tories, more  field  work,  better  grounds  for  illustration,  observation  tours,  more  time, 
text  books,  better  preparation,  more  required  work,  work  placed  earlier  in  thecounte 


25 

'(this  from  ao  institntion  where  it  is  only  open  to  seniors),  deciding  npon  a  definite 
hasis  of  iustrnction,  so  that  it  shnll  be  either  the  manual  training  or  the  philosophical 
basis,  bnt  not  an  attempt  to  mix  the  two,  narrowing  the  field  which  one  institntion 
tries  to  cover,  better  teachers,  and  finally  students  to  take  the  work. 

General  character  of  experimenlal  work.-—^o  far  as  a  single  question  and  the  replies 
to  it  can  indicate  the  greater  part  of  experimental  work  in  horticulture  and  botany 
Isalong  important  lim'S,  requiring  some  considerable  length  of  time  for  their  solution. 
This  is  encouraging,  for  it  indicates  that  the  pressnro  for  immediate  results,  so  often 
felt  by  the  station  workers  in  the  early  history  of  the  work,  is  giving  place  to  an 
expectation  for  deeper  and  more  substantial  work.  There  are,  to  be  sure,  many 
practical  questions  which  can  be  taken  up  in  connection  with  the  more  important 
lines  and  be  made  to  yield  results  of  value  in  a  short  time.  These  may  well  receive 
attention  when  they  do  not  interfere  with  more  important  work. 

Variety  testing, — In  regard  to  variety  testing,  ninete<  n  report  that  they  give  a  good 
deal  of  attention  to  this  work,  sixsay  a  moderate  amount,  and  twelve  say  that  they  give 
little  or  none.  Eighteen  say  that  growers  demand  this  sort  of  work  from  the  station, 
twelve  say  that  it  is  not  or  only  slightly  demanded,  five  say  that  information  about 
varieties  is  demanded,  and  at  least  six  mention  that  seedsmen  and  nui-serymen 
demand  it.  In  general,  the  facts  appear  to  be  that  farmei*s  and  fruit  growers \vant 
information  as  to  what  Ibey  may  safely  and  wisely  plant,  while  the  dealers  and 
tradesmen  want  the  real  variety  testing  in  order  to  aid  them  in  theirsale  of  novelties. 

On  this  subject  one  worker  very  aptly  says:  "Variety  testing  is  ai>t  to  run  into 
an  advertising  scheme  for  seedsmen  and  nurserymen.  We  are  often  annoyed,  afterour 
work  is  set  for  the  year  and  at  a  time  too  late  in  this  climate  for  any  fair  test,  to  receive 
from  growers  and  dealers  samples  of  seeds  and  plants  for  t<;st.  Then  the  following 
fall  they  write  for  a  private  report  as  to  how  their  plants  have  turned  out.  I  have 
adopted  the  rule  never  to  give  anyone  a  private  report  in  regard  to  any  seeds  or 

Slants  sent  to  us.  Variety  testing  is  incidental  to  our  work  and  not  an  object.  We 
ave  little  call  for  it  from  our  own  people,  but  much  from  growers  and  dealers  in 
other  States,  who,  as  I  have  said,  want  it  mainly  for  advertising  purposes,  and  I 
strive  to  prevent  this.'' 

I  am  sure  that  many  other  workers  have  experienced  this  same  phase  of  the  prob- 
lem. It  is  apparent  that  in  this  as  in  many  otler  matters  practical  growers  merely 
expect  the  station  to  serve  as  a  bureau  of  information,  it  seems  to  me  that  if  this 
principle  is  fully  recognized  it  will  materially  aid  in  solving  the  vexed  question  of 
the  importance  or  need  of  this  Xvork,  for  it  is  not  always  necessary  that  the  station 
test  the  varieties  in  order  to  get  the  information. 

Variety  testing  is  naturally  demanded  more  in  the  newer  Statues  than  in  the  older, 
and  the  reason  oftenest  given  Avhy  growers  demand  it  is  that  the  State  or  horticul- 
ture in  the  State  is  new.  Other  reasons  mentioned  are  that  tradesmen's  statements 
are  unreliable;  that  the  growers  need  the  information ;  that  they  deem  this  the  work 
of  the  station;  that  this  is  a  class  of  work  which  they  can  undei-stand;  that  they 
fail  to  see  that  results  are  local,  etc.  One  horticulturist  says:  '*We  find  this  the 
most  popular  feature  of  our  work— one  that  attracts  the  attention  of  the  general  pub- 
lic most  readily,  because  it  is  the  one  that  they  can  most  readily  understand.  They 
demand  variety  testing  as  an  object  lesson  which  they  are  unable  to  indulge  in  tbem- 
SjBlves  without  considerable  individual  cost.  We  deem  it  the  most  uncertain,  imre- 
liable,  and  unsatisfactory  feature  of  our  work,  but  are  compelled  to  indulge  in  it  to 
popularize  the  station."  Replies  from  several  others  indicate  that  they  are  discard- 
ing it  as  fast  as  feasible. 

Jlftseminatian  of  seeds  and  plants. — Twenty-two  workers  report  that  more  or  less 
has  been  done  by  their  station  in  disseminating  seeds  or  plants,  while  fifteen  say 
that  nothing,  and  three  say  that  a  very  little  in  the  way  of  their  own  productions 
has  been  sent  out.  In  a  majority  of  cases  they  were  sent  free,  though  some  have 
asked  the  cost  of  transportation  and  packing  or  of  propagation,  while  a  few  have 
sold  at  a  fixed  price.  Among  those  who  have  tried  it  six  say  they  think  it  wise  and 
eight  consider  it  unwise.  Three  consider  it  unwise  to  send  them  free,  and  several 
others  say  that  it  is  nndesirable  except  for  cooperative  experiments  cv  with  very 
careful  handling.  In  fact  nearly  all  who  consider  it  wise  make  the  statement  with 
some  limitations  annexed.  Of  those  who  have  not  tried  it,  two  say  they  think  it 
i\'ould  be  wise  and  five  think  it  would  not.  It  is  quite  evident  that  the  majority 
both  among  those  who  have  had  experience  and  those  who  have  not  think  it  an 
unwise  practice.  New  Jersey  reports  sending  out  weed  seeds  to  farmers  at  a  fixed 
price  and  thinks  the  results  are  good. 

Experimental  work  of  the  year. — To  give  any  satisfactory  mention  of  the  different 
lines  of  experimental  work  carried  on  by  the  horticulturists  and  botanists  during  the 
year  is  utterly  impossible  within  the  limits  of  this  paper.  A  ariety  testing,  being  the 
commonest  and  most  convenient  line  of  work,  naturally  receives  more  frequent  men- 
tion than  any  other  line.  Following  this  come  experiments  with  plant  diseases,  fer- 
tilizeiBj  plant  breeding,  spraying,  cultural  experiments,  vegetable  forcing,  :.ud  insect 
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depredations,  each  of  which  reoeivea  mentiou  several  times.  Other  things  men* 
tioned  are  experiments  with  canaij^,  crown  gall,  orchard  tillage,  grafting  of  hick- 
ories, root  pruning,  cnissing,  propagation,  climatic  seed  tests,  iirigation,  windbreaks, 
apples,  potatoes,  rate  of  timber  growth,  winter  protection  of  fruit  buds,  potency  of 
pollen,  apple  blight,  methods  of  tree  planting,  study  of  the  codl  n  moth,  com  selec- 
tion, cucurbits,  thinning  apple  trees,  greenhouse  fertilizers,  bulb  growing,  soil  treat- 
ment for  nematodes,  peach  <lisea8eR,  sweet  potato  rot,  grain  and  corn  smut,  seedling 
fruits,  peacbes,  pollination  of  plums,  preservation  of  fruits  by  alcoholic  vapor, 
cereals,  forage  plants,  effect  of  hot  water  on  germination,  greenhouse  work  with 
flowering  plants,  physiological  effect  of  ditf'erent  chemicals  on  potatoes,  etc.  Colo- 
rado reports  a  eareful  study  of  the  flora  of  the  State,  with  especial  reference  to 
weeds  and  grasses;  New  York  a  horticultural  survey  of  the  State,  while  the  Penn- 
sylvania horticulturist  has  spent  ranch  time  in  traveling  among  the  growers  of  his 
State  to  become  better  acquainted  with  their  needs.  These,  of  course,  include  only 
the  more  important  lines,  and  do  not  begin  tc  cover  the  problems  taken  up  by  the 
different  workers.  They  are  very  encouraging,  for  they  indicate  that  the  stutions  are 
covering  a  much  broader  field  than  formerly,  and  that  the  results  of  their  work  must 
become  more  and  more  useful  to  the  people  interested. 

Proportion  of  experiments  which  fail, — In  reply  to  a  question  as  to  what  proportion 
of  ex]>eriment8  fail  to  yield  definite  results  owing  to  climatic  or  other  unfavorable 
conditions,  nearly  all  re}K>rt  some  such  loss.  A  number  say  that  the  pro]>ortion  is 
small ;  about  as  many  aay  that  the  loss  is  considerable,  perhaps  one-lonrth,  while 
others  report  varying*  proportions  up  to  one-half.  At  least  three  say  that  one-half 
their  results  are  lost  from  one  cause  or  another.  Only  two  say  that  they  meet  no 
such  loss.  Several  say  that  they  now  try  to  avoid  lines  in  which  losses*  are  most 
frequent. 

Station  workei-s  are  sometimes  criticised  because  they  do  not  show  more  results  of 
their  effort,  but  it  should  be  remembered  that  in  general  they  are  just  aa  much 
dependent  upon  natural  conditions  and  phenomena  as  the  farmer  himself,  even  more 
so  m  many  cases,  and  are  just  as  likely  to  meet  with  failure  in  their  work  from  these 
causes  as  he  is  in  his. 

Time  demanded  by  outside  icorik.— The  station  worker  is  not  allowed  to  pursue  his 
work  uninterruptedly.  There  are  many  outside  demands  upon  his  time.  Only  five 
of  all  the  horticulturists  and  botanists  replying  to  the  questions  say  that  none  of 
their  time  is  occupied  with  work  at  farmers'  institutes,  though  fifteen  say  that  this 
demand  is  but  slight.  At  least  twenty-four  report  varying  amounts  of  time  which 
show  that  this  work  demands  a  good  deal  of  attention.*  As  many  as  eleven  report 
from  three  to  four  weeks  thus  spent,  while  ^xe  say  that  from  one  to  two  months  are 
rec[uired  at  institutes,  fairs,  and  horticultural  meetings.  None  of  our  members 
appear  to  be  suffering  for  lack  of  something  to  do. 

Appreciation  of  the  work. — Nearly  all  workers  feel  that  their  work  is  generally 
appreciated  by  the  jieopleof  their  State,  or  at  least  by  those  who  know  it,  and  that  it 
is  growing  in  appreciation.  Only  two  say  that  it  is  not  well  appreciated,  and  two 
that  it  is  not  very  highly  valued,  but  in  all  these  cases  thev  report  that  the  condi- 
tions are  improving.  One  worker  in  a  new  State  says  that  the  people  rely  too  much 
on  the  station. 

BuUetine  issued, — As  a  matter  of  statistics  it  may  be  said  that  some  seventy-five  or 
eighty  horticultural  bulletins  and  over  thirty  botanical  bulletins  were  issuwl 
between  July  1,  1895,  and  July  1,  1896.  Aside  from  this,  much  matter  is  published 
in  annual  reports  and  other  places.  In  one  or  two  States  everything  appears  in  the 
annual  report. 

Two  re]>]ie8  from  across  the  border  indicate  that  the  Canadian  workers  are  in 
harmony  with  us  in  methods  and  in  the  general  scope  of  the  work  which  they  are 
trying  to  cover. 

In  closing.  I  feel  that  I  should  apologize  to  the  botanists  for  the  fact  that  in  this 
report  greater  attention  is  given  to  horticulture  than  to  botany.  This  is  partly  due 
to  my  own  greater  familiarity  with  the  horticultural  work,  and  partly  to  the  fact  that 
horticulture,  being  educationally  the  younger  subject,  has  greater  need  of  attention. 

Fred  W.  Cakd,  Chairman. 

The  Chairman.  Unless  there  be  objection,  we  will  consider  this  very  interesting 
report  accepti'd,  and  I  will  now  call  upon  J.  W.  Lawrence,  of  Colorado,  to  present 
his  report  on  mechanic  arts. 

Kepokt  of  the  Section  on  Mechanic  Arts. 

In  making  oiit  this  report  I  havf  endeavored  to  present  such  matter  aa  might  he 
regarded  as  evidence  that  the  work  in  the  mechanic  arts  side  of  the  agricultural 
colleges  is  moving  forward  to  better  and  more  substantial  work,  or  at  least  is  not 
slipping  behind. 
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Some  time  ago  I  sent  out  a  circular  letter  making  practically  only  two  inquiries, 
one  r.8  to  what  advance,  if  any,  had  been  ma<le  in  the  studies  and  work  of  the  depart- 
ments operating  along  the  line  of  the  mechanic  arts ;  requesting  also  that  the  general 
condition  of  the  work  be  stated. 

Knowing  that  many  were  interested  in  the  two  bills  lately  presented  in  Congrc  ss, 
known  as  the  "State  engineering  and  experiment  stations' bill"  and  the  "  Wilson- 
Squire  engineering  and  education  bill,"  I  made  inquiry  as  to  how  they  are  regarded 
by  the  different  colleges,  and  what  ha<l  been  done  by  each  toward  the"  advancement 
of  the  bills. 

The  replies  were  prompt  and  courteous.  Upon  inspecting  the  answers  received 
and  looking  over  the  courses  of  study  offered,  I  find  that  there  seems  to  be  a  wide 
difference  in  the  constitution  of  the"  curricula.  At  one  end  of  tbelist  are  colleges 
haling  a  course  of  study  scarcely  better  than  that  of  a  high  school,  while  at  Ike 
other  are  found  those  whose  requirements  for  admission  would  demand  the  ( om- 
pletion  of  a  first-class  high-school  course. 

One  college  reports  having  endeavored  to  establish,  by  a  great  and  radical  change, 
a  course  that  should  be,  in  fact  as  well  as  in  name,  a  colU'ge  course.  The  experi- 
ment was  tried,  and  the  consequence  was  that  they  found  themselves  with  depleted 
ranks  and  were  forced  to  retreat  to  their  former  position.  They  found  that  the  stu- 
dents coming  to  them  had  not  the  necessary  preparation,  and  that  the  stand  taken 
for  a  higher  grade  of  uork  failed  to  bring  about  any  noticeable  improvement  in  the 
class  of  studeuts  coming  to  them  for  admission.  I  have  received  this  complaint  from 
more  than  one  source;  and  those  who  have  answered  the  query  as  to  Avhy  this  is  so 
agree  that  il  is  on  account  of  the  schools  of  lower  grades  not  furnishing  students 
with  the  required  amount  of  preparation. 

Acting  on  the  assumption  that  ''the  colleges  are  made  for  the  people,"  a  number 
of  the  institutions  report  that,  in  order  to  afford  such  students  an  opportunity  to 
acquire  the  needed  preparation,  they  have  introduced  preparatory  and  subfresbman 
courses,  which  give  a  thorough  preparation  about  on  s  level  with  a  good  high-school 
course.  It  is  noticeable  that  these  complaints  of  lack  of  preparation  come  from  col- 
leges situated  in  a  new  or  sparsely  settled  part  of  the  United  States,  although  an 
exception  is  noted  in  one  of  the  older  Middle  States,  where  the  professor  reporting 
declares  that  the  poor  scholarship  shown  by  those  apx^lying  for  admission  is  due  to 
the  poor  public-scnool  system  in  that  State.' 

Therefore  it  will  appear  that  we  shall  have  to  return  to  the  proposition  that  **  the 
schools  were  made  for  the  people  and  not  the  people  for  the  schools." 

This  is  one  of  the  points  that  seems  to  have  been  brought  out  by  my  inquiries, 
and  while  this  Association  has  done  much  to  improve  the  college  courses  of  study 
there  is  still  much  to  be  accomplished  through  Its  instrumentality.  I  am  firmly 
convinced  that,  no  matter  how  good  a  technical  education  a  man  may  have,  if  he  is 
lacking  in  sound,  broa<l  culture  and  an  adequate  knowledge  of  the  English  language 
he  will  be  outclassed  by  the  technical  man  possessing  the  latter  qualifications, 
especially  if  he  is  to  teach  in  the  colleges  of  the  country. 

I  am  impelled  to  dwell  some  what  upon  the  foregoing  because  there  is  an  evident 
desire  in  the  mechanical  departments  of  the  colleges,  and  more  especially  in  the 
younger  ones,  to  raise  the  standard  of  scholarship,  and  to  be  fair  to  the  students  in 
so  doiuj^. 

Judging  from  the  letters  received,  there  appears  to  be  a  commendable  interest  taken 
in  the  matter  of  courses  of  study,  and  I  am  sure  great  good  must  result  from  these 
efforts. 

With  regard  to  attendance  upon  courses  lying  along  mechanical  lines,  there 
appears  to  be  no  lack  of  students  who  desire  to  take  up  the  work,  especially  where 
the  course  is  a  separate^nd  distinct  one. 

There  is  a  growing  desire  to  make  a  plainer  lino  of  demarkation  between  the  agricul- 
tural and  mechanical  courses,  and  have  each  stand  ou  its  own  merito,  and  not  have 
one  used  to  support  the  other.  There  are  some  distinct  exceptions  to  this,  however, 
and  some  institutions  are  using  the  mechanic-arts  feature  simply  as  a  supplement 
to  the  agricultural  work,  while  there  are  others  which  have  the  two  courses  closely 
woven  together.    Time  will  doubtless  develop  which  is  the  best  method  to  pursue. 

Then,  again,  the  question  seems  to  present  itself  whether  it  is  better  to  make  a 
simple  mechanic-arts  course  out  of  it  or  to  develop  the  work  into  the  highest  kind 
of  engineering. 

Some  of  these  questions  are  such  as  might,  perhaps,  come  under  the  caption  of  A 
course  of  study;"  but  I  am  bringing  them  to  your  attention  because  they  are  points 
which  have  developed  in  this  inquiry  as  being  those  upon  which  much  activity  is 
manifested  by  the  mechanical  sections,  and  much  progress  is  being  made  toward  the 
strengthening  of  the  work. 

As  an  example,  one  of  the  younger  colleges  reports,  '^  We  do  not  now  admit  an^ 
students  to  the  mechanical-engineering  course  except  college  students.  No  academy 
students  are  given  work  of  any  kind  in  the  department. 

**  No  shop  work  is  given  to  students  other  than  mechanical-engineering  matriculates. 
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'*  Every  jn^aate  from  this  department  (thirteen)  has  a  position  directly  alon^  the 
lino  of  mechanical  engineering.     We  graduate  nine  more  this  year/' 

Att  to  numbers  in  attendance,  there  is  a  universal  response  that  the  numbers  are 
increasing,  and  that,  too,  at  a  mo8t  gratifying  rate.  Some  report  that  the  increase 
of  numbers  is  in  excess  of  the  facilities  for  insCruetion.    One  example  will  illustrate: 

One  college  says :  **^o  far  as  the  work  in  the  mechanic-arts  department  at  this  insti- 
tution for  the  last  year  is  concerned,  the  attendance  was  only  limited  by  the  capac- 
ity of  the  shops.  One  hundred  and  seventy  students  took  work  in  the  shops,  besides 
a  senior  class  of  eighteen  who  did  a  large  amount  of  advanced  laboratory  work  in 
the  way  of  testing  engines,  boilers,  etc.,  calibrating  various  engineering  instruments 
and  testing  the  strength  of  the  common  materials  of  eninneenng. 

*'  The  interest  in  this  line  of  work  is  growing  rapidly  at  this  institution.  If  onr 
attendance  increases  as  rapidly  in  the  next  three  years  as  it  has  in  the  last  three 
years  we  will  be  entirely  unab'le  to  handle  our  classes  with  the  present  facilities, 
even  if  we  should  entirely  revise  onr  schedule  of  recitations,  and  carry  on  the  shop 
work  all  the  time.'' 

The  increase  of  the  material  equipment  of  many  of  the  institutions  during  the  past 
\ear  is  also  in  evidence  as  being  a  direction  in  which  much  progress  has  been  made. 
Some  institutions  report  tbetiddition  of  new  benches  and  tools;  some  the  building  of 
additions  to  plants  already  existing;  others  that  they  have  put  up  entirely  new 
buildings  for  the  accommodation  of  the  department. 

One  college  reports  the  erection  of  a  fine  mechanical  building,  and  the  fitting  np 
of  the  same,  at  a  ^ost  of  $198.000 — the  most  costly  one  mentioned  as  having  been 
completed  during  the  past  year. 

The  amount  of  time  devoted  to  shop  work  in  the  various  colleges  formed  another 
interest  ing  feature  of  the  replies,  but  that  may  more  properly  come  before  the  Sertion 
on  Mechanic  Arts,  and  1  will  not  occupy  the  time  by  discussing  it  now. 

The  kind  of  work  given  is  also  of  importance ;  it  varies  considerably,  and  might  at 
some  time  properly  come  before  some  section  of  this  Association  for  discussion.  Uy 
inquiries  developed  the  fact  that  many  of  the  institutions  are  gradually  introducing 
experimental  laboratories  for  work  in  both  mechanical  and  electrical  engineering. 

Some  have  already  had  them  in  successful  operation  for  many  years,  and  anionj; 
the  newer  institutions  there  seems  to  be  a  growing  desire  to  have  them.  Those  lately 
estiiblished  are  started  in  two  different  ways;  some  are  fitted  out  in  one  or  more 
existing  rooms  that  have  been  remodeled  for  the  purpose,  while  the  others  consist  ol 
buildings  built  especially  to  receive  appliances  designed  to  be  used  for  purposes 
of  exi>erimenting  along  mechanical  and  electrical  lines. 

This  brings  me  naturally  to  the  last  feature  of  my  report,  the  **  WDson- Squire  en- 

fincering  and  education  bill,"  and  the  ^' State  engineering  experiment  stations  bill.^ 
u  ]>rcsenting  some  points  regarding  these  bills  at  this  time,  it  is  not  my  piu'pose 
to  usurp  the  functions  of  any  existing  committee,  or  in  any  way  to  trespass  upon  the 
territory  of  anyone  who  may  have  something  to  say  upon  the  subject. 

I  was  somewhat  surprised  and  much  gratifi^  when  I  received  replies  to  my  inquiries 
to  find  how  hearty  the  responses  were,  and  to  know  that  so  much  lively  interest  was 
manifested  in  regard  to  the  bills.  College  presidents  and  department  professors 
nearly  all  most  heartily  indorse  the  measures.  A  good  many  wanted  the  bills  modi- 
lied  somewhat,  but  the  latestrevisionof  the  bills  will  remove  the  cause  of  most  of  the 
objections.  By  far  the  greater  number  are  in  favor  of  the  "  State  engineering  experi- 
ment stations  bill"  in  preference  to  the  "Wilson-Squire  engineering  and  education 
bill."  I  have  been  urged  by  many  to  bring  this  matter  of  the  "engineering  experi- 
ment stations  bill  "  prominently  before  the  convention  at  this  time,  as  a  matter  affecting 
all  the  land-grant  colleges.  I  am  constrained  to  believe,  however,  that  a  great  desl 
of  earnest  work  has  already  been  done  by  the  trustees,  presidents,  and  professors  of 
the  various  colleges;  and  that,  as  a  rule,  they  are  already  fairly  well  informed  reganl- 
ing  the  purport  of  the  bill|  therefore,  as  it  would  take*  some  time  to  get  the  matter 
in  proper  bhape  for  discussion,  I  will  refrain  from  presenting  much  matter  that  is 
explanatory,  except  to  say  that  I  thinkthatthe  bill  is  tbelogical  sequence  of  previous 
legislation.  It  is  •similar  t^  the  Hatch  Act.  It  provides  for  experiment  stationn 
for  engineering,  in  the  same  manner  as  agricultural  experiment  stations  are  provided. 
I  also  believe  that  it  would  not  be  in  accordance  with  the  rule  of  the  Association 
requiring  this  report  to  inject  a  large  amount  of  matter  relating  to  this  subject. 

I^Iany  of  the  professors  in  the  mechanical  departments  have  expressed  themselves 
as  being  very  desirous  of  attending  these  meetings  and  exchanging  ideas  with  their 
fellow- workers.  Why  are  they  not  present  the  same  as  the  professors  fh>m  the  other 
college  departments?*  Could  not  this  be  brought  about?  Can  not  the  college  presi- 
dents and  trustees  present  see  t<i  it  that  more  of  the  mechanical  men  are  present  at 
these  meetings  ?  I  am  sure  much  good  would  come  of  it,  and  it  could  be  made  mnta- 
ally  beneficial.  The  discussion  of  technical  papers  in  the  section,  the  comparison  of 
methods,  and  the  discussion  of  topics  arising  incidentally  would  be  features  which 
would  accrue  to  the  benefit  of  all. 

J.  W.  Lawrence,  Chairmnu. 
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The  Chairman.  If  there  he  no  ohjection,  the  report  will  he  considered  as  approved^ 
and  I  will  call  next  for  the  report  of  the  treasnrer,  J.  H.  Washhurn,  of  Rhode  Island. 

Report  of  the  Treasurer  of  the  Association. 

John  H,  WashhurPj  treasurer,  in  account  tcith  the  Association  of  J merican  Agricultural 
Colleges  and  Experiment  Stations, 

Balance  on  hand  from  last  vear ^ $565. 88 

Dues  for  1895-96 \ , 930.00 

1,4!'5.88 
Tot4il  expenditure 1,020.43 

Balance  on  hand  Novemher  10, 1896 475. 45 

ITEMIZED   statement. 
Receipts. 

Experiment  Rtntions  in  Alahnma,  Arizona,  Arkansas,  California,  Colorado, 
Connecticut  (State  and  Storrs),  Delaware,  Florida,  Georgia,  Illinois, 
Indiana,  Iowa,  Kansas,  Kentucky,  Louisiana,  Maine,  Maryland,  Massa- 
chusetts, Michigan,  Minnesota,  Mississippi,  Missouri,  Sf  on  tana,  Nebraska, 
Nevada,  New  Hampshire,  New  Jersey,  New  Mexico,  New  York  (State  and 
Cornell  University),  North  Carolina,  North  Dakota,  Ohio,  Oklahoma, 
Oregon,  Pennsylvania,  Rhode  Island,  South  Carolina,  South  Dakot-a, 
Tennessee,  Texas,  Utah,  Vermont,  Virginia,  West  Virginia,  Washington, 
Wisconsin,  and  Wyoming,  $10  each $490. 00 

Colleges  in  Alahama,  California,  Colorado,  Connecticut,  Delaware,  Florida, 
Georgia,  Illinois,  Indiana,  Iowa,  Kansas,  Kentucky,  Louisiana,  Maine, 
Maryland,  Massachusetts,  Michigan,  Mississippi,  Minnesota,  Missouri, 
Montana,  Nebraska,  Nevada,  New  Hampshire,  New  Jersey,  New  Mexico, 
New  York,  North  Caroliua,  North  Dakota,  (>hio,  Oklahoma,  Oregon,  Penn- 
sylvania, Rhode  Island,  South  Caroliua,  South  Dakota,  Tennessee,  Utah, 
Vermont,  Virginia  (A.  and  M.  College  and  Hampton  Normal  Agl.  Inst.), 
West  Virginia,  Wisconsin,  and  Wyoming,  $10  each 440.00 

Total 930.00 

Ejpenditurifi, 

1895. 

Voucher  1.  Paid  C.  P.  Gillette,  expense  of  entomological  committee $4.00 

2.  Paid  K.  L.  Wepf,  for  300  lists  of  members 5.  00 

3.  Paid  Forden,  Pratt  &  Co.,  expense  of  lecture 15.  00 

4.  Paid  J.  H.  Washburn,  incidont:i]  expenses  of  executive  com- 

mittee    4. 25 

5.  Paid  J.  E.  Thomas,  official  stenographer 11. 28 

6.  Paid  Judd  &  Detweiler,  for  printing 10.70 

7.  Paid  C.  Gregersou,  for  printing 5.50 

8.  Paid  Carpenter  «&  Morehouse,  printing 3.  UO 

9.  Paid  H.  H.  Goodell,  committee  expense 13. 43 

10.  Paid  H.  H.  Goodell,  committee  expense 27.  30 

11.  Paid  H.  S.  Gardner,  printing 11.68 

12.  PaidL.  M.  Brown,  typewriting 1.75 

13.  PaidS.  H.  Gardner,  typewriting 1.86 

14.  Paid  H.  C.  White,  committee  expense 53. 00 

15.  Paid  Ebhitt  House,  committee  expense 17. 50 

16.  Paid  Carpenter  &  Morehouse,  printing 11.25 

17.  Paid  J.  C.  Hall  Co.,  printing 3.25 

18.  Paid  Ehbitt  House,  committee  expense 59.75 

19.  Paid  H.  C.  White,  committee  on  examination 67. 55 

20.  Paid  Spring-Emerson  Co.,  printing 4.  75 

21.  Paid  H.  H.  Goodell,  committee  expense 31.37 

22.  Paid  H.  P.  Arinsby,  committee  expense 19.44 

23.  Paid  M.  A.  Seovell,  committee  expense 40.  65 

24.  Paid  L.  M.  Brown,  duplicating  and  typewriting 11.40 

25.  Paid  H.  H.  Goodell,  committee  expense 43.68 

26.  Paid  H.  C.  White,  committee  expense 65. 10 
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A'oucher27.  Paid  A.  W.  Harris,  committee  expense $61.74 

28.  Paid  Thomas  J.  Hunt,  committ<*o  expense 37.85 

29.  Paid  H.  C.  Murkland,  committee  expense S3. 48 

3().  Paid  A.  W.  Harris,  committee  expense 16. 45 

31.  Paid  G.  E.Strntton.  convention  notices 2.S 

32.  Paid  J.  M.  McBryd**,  committee  expense 30.05 

33.  Paid  CarpenttT  &  Mon-hoiise.  printing 1.  S 

34.  Paid  H.  H.  Goodcll,  committee  exi>en8e 35.71 

35.  Paid  H.  H.  Goodell,  committee  expense 34. 85 

36.  Paid  W.  M .  Hays,  committee  expense 41. 00 

37.  PaidD.  Gillis,  printing 10.00 

38.  Paid  J.   H.   Washbnrn,  incidental  exjienses  at   Denver  for 

]>rintin)^  and  postage 39.95 

39.  Paid  Carpenter  &  Moi-ehouse,  printing 8.00 

40.  Paid  L.  M.  Brown,  typewriting 1.75  . 

41.  PaidM.  E.  Kldred.  typewriting 5.00 

42.  Paid  H.  H.  Goodell,  committee  expense 12. 66 

43.  Paid  Carpenter  &  Morelionse,  printing 10. 00 

44.  PaidH.  C.  Bnrch,  Grand  Army  Hall 75.00 

4.5.  Paid  J.  H.  Washburn,  correction 20. 00 

Total 1.020.43 

The  Chairman.  It  is  generally  customary  to  appoint  an  auditing  committee  to 
examine  the  report  of  the  treasurer.  For  that  duty  I  will  appoint  C.  D.  Woods,  C. 
F.  Allen,  and  J.  E  Stubbs.    (For  report,  see  p.  68). 

Keports  of  committees  are  now  in  order. 

Mr.  Mtrkland  (chairman  of  the  committee  on  entrance  requirements,  coorsesof 
study,  and  degrees).  Mr.  Chairman,  inasmuch  as  there  is  a  possibility  that  there 
may  be  differences  of  opinion  on  some  of  these  matters,  and  as  the  time  now  is  short 
for  a  full  discussion,  I  move  that  this  report  be  specially  considered  at  some  future 
time,  and  printed,  in  order  that  it  may  be  laid  directly  before  the  members  of  the 
convention. 

The  motion  was  adopted. 

The  Chairman.  There  not  being  time  this  morning  to  listen  to  further  reports  of 
committees,  it  is  proper  now  to  take  up  the  consideration  of  the  organization  of  a 
permanent  Section  on  Irrigation,  for  which  petition  has  been  duly  made,  signed  by 
seventeen  members. 

Mr.  Patterson.  I  move  that  the  permanent  organization  of  a  Section  on  Irri- 
gation be  made. 

Mr.  Atheuto.x.  I  move  that  the  whole  matter  be  laid  upon  the  table  for  one  year. 

After  a  short  debate  the  motion  of  Mr.  Atherton  prevailed  by  a  rising  vote  of  29 
to  16,  and  at  11.45  a.  m.  the  session  adjourned. 

Evening  Session,  Tuesday,  Xovembee  10,  189G. 

The  general  session  convened  in  the  Grand  Army  Hall  at  7.30  p.  ni.,  Vice-President 
R.  H.  Jesse,  presiding. 

The  Chairman.  The  tirst  thing  before  the  convention  is  the  unfinished  biisiness. 
At  the  morning  session  we  decided  that  the  recommendations  of  the  oxecutivo  com- 
mittee should  be  taken  up  one  by  one.  The  chairman  of  the  executive  comniiteee 
will  read  them. 

Mr.  Goodell.  The  lirst  recommendation  is  as  follows; 

That  a  committee  be  appointed  to  wait  on  the  War  Department  and  adjust  rela- 
tions between  it  and  the  colleges.  A  disposition  has  been  shown  to  ignore  expressed 
preferences  in  the  detail  of  officers  for  college  duty,  and  the  Adjutant-General  ol  the 
Army,  in  his  late  report,  has  recommended  that  details  be  made  only  to  those  insti- 
tutions showing  on  their  rolls  the  presence  of  one  hundred  and  lifty,  or  more, 
students. 

Mr.  Stubbs.  I  move  that  a  committee  of  three  be  appointed  by  the  chair  in  accord- 
ance with  the  recommendation  of  the  executive  committee. 
Carried.     (For  committee,  see  p.  47). 
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Mr.  GooDELL.  The  secoDd  recommeDdatioii  is : 

That  the  Association  calls  the  atteution  of  all  concerned  to  the  limitations  of  the 
franking  privilege  granted  experiment  stations.  The  law  is  explicit,  providing  only 
for  the  franlcing  of  hulletins,  and  college  reports  containing  the  nnnnal  reports  of 
-stations.  Great  care  should  he  observed  by  station  officers  not  to  abuse  this  valu- 
able privilege  so  very  necessary  to  the  work  of  the  stations. 

Adopted. 

Mr.  GoODKLL.  The  third  recommendation  is: 

That  the  chairman  of  the  section  and  the  editors  of  the  proceedings  of  the  c<m- 
vention  be  constituted  a  committee  to  pass  on  the  papers  from  each  section,  and 
that  the  Department  be  urged  to  print  the  papers  recommended  by  this  committee. 

Adopted. 

Mr.  GoODELL.  The  fourth  recommendation  is: 

That  station  directors  drop  from  their  mailing  list  the  names  of  workers  in  other 
stations  and  depend  entirely  upon  the  list  furnished  at  Washington,  sending  for  a 
fresh  copy  at  toe  time  of  issuing  each  bulletin.  Changes  among  station  workers 
are  so  frequent  that  the  observance  of  this  practice  would  result  in  a  great  economy 
of  time  and  correspondence,  besides  securing  greater  accuracy.  Why  should 
directors  send  out  notices  of  every  change  to  51  stations,  and  why  should  these  51 
stations  be  compelled  to  make  the  necessary  changes  when  it  is  done  so  much  easier 
once  for  all  at  the  Office  ot  Experiment  Stations? 

Adopted. 

Mr.  GooDELL.  The  fifth  and  last  recommendation  is: 

In  view  of  the  large  and  increasing  number  of  measures  which  are  introduced  in 
Congress  afi^ecting  the  interests  of  the  colleges  and  stations,  and  the  frequent  lack 
of  cooperation  among  those  interested  concemiug  such  measures,  whereby  the 
influence  of  the  Association  and  the  interests  it  represents  are  liable  to  be  mate- 
rially weakened,  the  committee  respectfully  recommends  that  institutions,  members 
of  the  Association,  and  their  officers,  refrain  from  advocating  measures  affecting  tlie 
-literests  of  all  until  such  measures  shall  have  been  considered  and  approved  by  the 
Association. 

Adopted. 

The  Chairman.  New  miscellaneous  business  is  now  in  order. 

Mr.  GooDELL.  I  move  that  a  committee  of  five,  one  of  whom  shall  be  the  Librarian 
of  the  Department  of  Agriculture,  be  appointed  to  consider  the  subject  of  indexing 
agricultural  literature  and  report  upon  the  feasibility  of  the  same. 

Carried.     (For  committee  see  p.  56.) 

Mr.  Athkrton.  I  move  the  adoption  of  the  following  resolution : 

lUsolved,  That  a  committee  of  four,  of  whom  the  chairman  of  the  executive  com- 
mittee shall  be  one,  be  appointed  by  the  executive  committee  to  await  upon  Tresi- 
dent-elect  McKinlev  and  ])resent  to  him  the  importance  of  such  an  organization  ami 
administration  of  the  Department  of  Agriculture  as  will  give  unity  and  permanence 
to  all  its  scientific  work  and  keep  that  work  free  from  political  induence. 

Adopted.     (For  committee  see  p.  GS.) 

Mr.  Atherton.  I  move  that  the  officers  of  this  Association  communicate  with  the 
President  of  the  United  States,  to  see  whether  it  will  be  agreeable  for  him  to  receive 
this  Association  in  a  body. 

Carried. 

Mr.  Wheeler.  I  desire  to  introduce  the  following  resolution: 

AVhereas  some  experiment  station  workers  have  failed  in  certain  of  the  station 
publications  to  cite  authorities  for  statements  made  and  to  give  proper  credit  for 
work  done  by  others,  and  in  consideration  of  the  unfavorable  light  in  which  the 
work  of  the  stations  must  be  viewed  by  scientists  in  consequence:  Therefore  be  it 

Besolredf  That  this  Association  considers  such  a  course  unscientific  and  not  con- 
■ducive  to  the  best  interests  of  the  experiment  stations  of  this  country. 

Referred  toexecutive  committee  (seep.  47). 

Mr.  Alvord.  As  subcommittee  in  charge  of  the  matter  of  procuring  busts  of  Hon. 
Justin  S.  Morrill  for  several  colleges  ordering  the  same,  under  action  taken  by  the 
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Association  at  its  Washington  convention  of  1894,  I  now  respectfully  submit  the  fol~ 
lowing  report: 

After  the  subscriptions  verbally  made  at  the  convention  mentioned  by  repreaenta- 
tives  of  several  colleges  had  been  confirmed  in  writing,  arrangements  were  concluded 
with  Mr.  Preston  Powers,  of  Florence,  for  making  a  marble  oust  of  Senator  Morrill 
to  be  owned  by  the  Association,  and  from  this  twenty-five  casts  in  plaster.  Every 
cast  was  to  be  finished  by  the  sculptor  and  personally  attested  by  him,  and  the  cai^ts 
and  marble  to  be  packed  separately,  one  in  a  case,  and  delivered  in  New  York  City, 
transportation  charges  paid. 

Great  delay  occurred  m  executing  the  work,  more  than  twice  as  much  time  being 
occupied  as  at  first  agreed.  But  it  appears  from  explanations  made  by  Mr.  Powers 
that  the  delay  was  entirely  unexpected  and  duo  to  unavoidable  causes,  for  which  the 
contracting  sculptor  should  not  be  held  responsible. 

The  marble  and  the  casts  ordered  were  finally  received  at  New  York  during  the 
mouth  of  October  last  and  eighteen  casts  were  at  once  forwarded  to  the  subscribing 
colleges  which  had  paid  for  the  same  as  called  upon,  and  were  shipped  in  accordance 
with  instructions  respectively  received. 

Of  the  institutions  making  verbal  subscriptions  in  November,  18^,  three  failed  to 
confirm  the  same  in  writing  and  were  dropped  from  the  order  list.  In  response  t>i  a 
circular  of  inquiry  sent  to  all  colleges  acting  with  the  Association,  a  few  additional 
orders  were  received  for  casts.  Some  of  the  institutions  which  ortlered  caatn  have 
not  yet  responded  to  the  requests  made  to  them  by  lettor  for  payment  upon  the 
consignment  of  the  casts  from  Italy,  as  originally  agreed  with  the  sculi>tor. 

As  a  result,  there  are  now  at  New  York,  stored  and  insured,  subject  to  the  order  of 
the  Association,  seven  plaster  casts  and  tne  marble  bust. 

It  is  recommended  that  one  of  the  casts  be  presented  to  Mrs.  Justin  S.  Morrill  in  the 
name  of  the  Association,  to  replace  the  plaster  bust  of  Senator  Morrill  borrowed  from 
hor  for  the  collective  collegecxhibit  made  by  the  Association  at  the  Columbian  Expo- 
sition and  which  was  broken  while  in  the  hands  of  the  transportation  companies  for 
return  to  its  owner.  Also,  that  of  the  six  casts  remaining,  the  colleges  ordering  them 
in  writing  be  given  thirty  days'  notice,  during  which  they  maj'  be  paid  for  and  claimed 
at  the  original  rate  of  $45  each,  with  proper  charges  added  for  storage  and  insurance, 
and  that  after  the  expiration  of  this  limit  other  colleges  which  may  apply  be  fur- 
nished the  same  in  the  order  of  their  applications  upon  payment  of  $50  for  each  cast. 
delivered  packed  and  *'  f.  o.  b."  'at  New  York  City. 

Mr.  Powei-s,  the  sculptor,  has  retained  in  his  studio  at  Florence  the  original  mold 
and  the  first  cast  made  from  the  marble.  From  these  other  plaster  casts  can  1>e  made, 
and,  as  he  states,  e(}ual  to  those  now  supplied.  It  is  recommended  that  the  executive 
conmiittee  be  authorized  to  coutract  with  Mr.  Powers  for  the  making  of  casts  of  this 
bust  hereafter  onlv  upon  or.iers  given  for  and  in  the  name  of  this  Association,  and 
that  tliey  be  supplied  to  colleges  at  not  less  than  $50  each,  delivered  in  New  York, 
any  margin  of  profit  to  be  covered  into  the  treasury  of  the  Association.  This  will 
reimburse  tbe  Association  for  expenses  now  incurred  in  this  connection,  which  will 
somewhat  exceed  the  amount  received  for  the  casts  already  ordered. 

The  fine  marble  bust  of  Senator  Morrill  by  Powers  is  the  property  of  the  Associa- 
tion, and  this  convention  should  provide  for  its  proper  disposition.  It  is  suggested 
that  the  executive  committee  be  authorized  to  temporarilv  deposit  the  marble  in  the 
Corcoran  Art  Gallery  at  Washington,  and  also  to  provide  /or  presenting  it  at  a  suit- 
able time  to  the  Congress  of  the  United  States,  to  be  permanently  placed  in  the 
Senate  Chamber,  with  an  appropriate  inscription  on  behalf  of  the  Association. 

An  account  of  the  receipts  and  disbursements  made  by  the  undersigned  as  sub- 
committee for  this  purpose  will  be  made  as  soon  as  a  letter  now  due  is  received  from 
the  sculptor.  It  is  requested  that  the  new  executive  committee  be  authorized  to 
receive  and  audit  this  account,  and  if  found  correct,  to  direct  the  treasurer  of  tho^ 
Association  to  adjust  the  same.  And  I  also  request  to  be  relieved  from  duty  as  com- 
mittee in  charge  of  this  matter,  after  the  settlement  of  the  account. 

Respectfully  submitted. 

Hknky  E.  Alvorp. 

The  report  was  accepted  and  its  recommendations  adopted. 

Mr.  Wasiibikx.  I  have  here  a  letter  from  the  secretary  of  the  Cosmos  Club,. 
extending  to  the  members  of  this  Association  while  here  in  the  citj\  the  privileges  of 
the  club.  The  secretary  of  the  Association  was  directed  to  write  a  letter  of  thanka 
accepting  the  invitation. 

Mr.  Alvoiid.  I  move  that  the  Association  send  a  letter  of  respect  to  Senator 
Morrill,  and  aek  him  to  attend  the  meetings  of  the  Association. 

Carried. 
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Mr.  Harris.  I  wish  to  offer  the  following  resolutiou : 


Resolved,  That  a  committee  of  three  college  presideDtH  he  appointed  by  the  execu- 
tive committee  to  cooperate  with  the  secretary  of  the  Association  in  revising  and 
publishing  a  table  of  the  college  statistics  similar  to  a  table  published  some  years  ago. 

That  the  committee  be  directed  to  publish  the  table  not  later  than  December  7, 
1896,  if  possible,  and  if  not,  to  publish  at  that  time  such  statistics  as  may  be  avail- 
able, and  the  perfected  table  as  soon  thereoftei  as  may  be  found  practicable. 

Referred  to  the  executive  committee  (see  p.  47). 

Mr.  Atherton.  I  desire  to  present  the  report  from  the  committee  on  House  bill 
3618  (Senate  735)  to  establish  and  maintain  courses  of  iustruction  in  naval  engineer- 
ing in  the  scientific  and  technological  schools  of  the  United  States  and  for  other 
purposes.  Your  committee  trusts  that  the  report  will  meet  the  approval  of  the 
Association. 

Report  of  the  Committee  on  a  Bill  to  Establish  and  Maintain  Courses  of 
Instruction  in  Naval  Engineering. 

History  of  the  measure. — This  bil.  is  based  upon  Senate  bill  No.  2779,  introduced  in 
the  Fifty-tirst  Congress,  first  session,  by  Senator  Butler,  of  South  Carolina,  and  Sen- 
ate bill  No.  1289,  introduced  in  the  Fifty-second  Congress,  first  session,  by  the  same 
Senator. 

At  the  convention  of  this  Association,  held  at  Champaign,  111.,  in  November,  1890, 
after  a  careful  and  prolonged  consideration  of  the  measure  by  the  college  section, 
with  special  reference  to  its  bearing  on  the  interests  of  the  colleges  represented  in 
the  Association,  followed  by  a  full  discussion  of  the  report  of  the  section  on  the 
floor  of  the  convention,  a  committee  was  appointed,  consisting  of  Messrs.  Atherton, 
Smart,  and  Dabney,  to  present  to  the  proper  committee  of  each  House  of  Congress 
the  judgment  of  this  Association  in  support  of  the  measure.  This  was  the  first 
movement  of  an  organized  body  in  behalf  of  the  bill,  though  many  institutions  and 
individuals  had  already  given  it  a  most  cordial  and  emphatic  indorsement,  such  as 
the  State  universities  of  Tennessee,  Michigan,  Wisconsin,  Illinois,  South  Carolina, 
and  Ohio;  Madison  (now  Colgate)  University,  Hamilton,  N.  Y. ;  Purdue  University, 
Indiana;  the  Worcester  Polytechnic  Institute,  Massachusetts;  St.  John's  College, 
Annapolis,  Md. ;  the  Pennsylvania  State  College,  the  University  of  Pennsylvania,  and 
others. 

Your  committee  received  a  most  courteous  and  cordial  invitation  to  appear  before 
the  Senate  Naval  Committee.  Their  presentation  of  the  matter  was  listened  to  with 
great  attention  and  called  forth  an  extended  colloquial  discussion,  which  appeared 
to  enlist  the  hearty  favor  and  support  of  the  entire  committee. 

The  Naval  Committee  retarned  the  bill  to  the  Senate  with  a  strong  report  (No. 
576,  Fi/ty-second  Congress,  first  session)  in  favor  of  its  passage,  but  the  pressure  of 
other  matters  prevented  it  from  being  reached  during  that  Congress.  For  that  rea- 
son your  committee  failed  to  make  a  report  at  the  next  convention  of  the  Associa- 
tion, as  it  seemed  hardly  worth  while  to  do  scat  that  stage  of  proceedings. 

In  the  Fifty-third  Congress  the  bill  was  not  introduced,  but  at  the  opening  of  the 
Fifty-fourth  Congress  it  was  again  brought  forward,  with  such  additious  and  modi- 
fications as  subsequent  experience  and  reflection  had  suggested. 

Y'our  committee  then  resumed  its  efforts  to  carry  out  the  instructions  of  the  Asso- 
ciation, the  vacancy  caused  by  the  appointment  of  Dr.  Dabney  in  the  Department 
of  Agriculture  being  filled  by  the  executive  committee  by  the  appointment  of  Presi- 
dent H.  C.  White,  of  Georgia.  Owing  to  the  absence  of  the  chairman  the  burden  of 
the  work  fell  on  Messrs.  Smart  and  White,  and  the  credit  for  whatever  was  accom- 
plished belongs  to  them. 

As  the  provisions  of  the  Wilson-S<iuire  bill  include  all  that  was  important  iu  the 
earlier  bills,  and  as  the  arguments  iu  suppoi  t  of  each  measure  are  substanflally  the 
same,  the  present  report  deals  only  with  the  bill  now  pending. 

Essential  features  of  the  bill, — The  prime  purpose  of  the  bill  is  to  increaoo  the  num- 
ber of  engineering  officers  in  the  Navy  to  such  an  extent  as  is  required  by  the  recent 
large  increase  in  the  number  of  ships  of  war,  and  the  total  change  occasioned  by 
the  sobstltution  of  steam  for  sails  as  a  motive  power. 

To  those  who  have  not  given  attention  to  the  subject  it  must  seem  well  nigh 
incredible  that  a  great  and  powerful  (vovemmeut  should  undertake  to  reconstruct 
and  enlarge  its  Navy  so  as  to  make  it  commensurate  in  extent  and  quality  with  the 
requirements  of  its  position  among  modem  nations;  should  institute  a  careful  and 
prolonged  series  of  experiments  and  expend  many  millions  of  money  for  the  purpose 
of  providing  its  new  vessels  with  an  armament  representing  the  highest  achieve- 
ments of  scientific  construction;  should  fully  and  unequivocally  recognize  the  fact 
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Association  at  its  Washington  convention  of  1894,  I  now  reepectfdllj  submit  the  fol- 
lowing report: 

After  the  subscriptions  verbally  made  at  the  convention  mentioned  by  representa- 
tives of  several  colleges  had  been  confirmed  in  writing,  arrangements  were  concluded 
with  Mr.  Preston  Powers,  of  Florence,  for  making  a  marble  bust  of  Senator  Morrill 
to  be  owned  by  the  Association,  and  ftom  this  twenty-five  casts  in  plaster.  Every 
cast  was  to  be  finished  by  the  sculptor  and  ]>ersonalIy  attested  by  him,  and  the  casts 
and  marble  to  be  packed  separately,  one  in  a  case,  and  delivered  in  New  York  City, 
transportation  charges  paid. 

Great  delay  occurred  in  executing  the  work,  more  than  twice  as  much  time  being 
occupied  as  at  first  agreed.  But  it  appears  from  explanations  made  by  Mr.  Powers 
that  the  delay  was  entirely  unexpected  and  due  to  unavoidable  causes,  for  which  the 
contracting  sculptor  should  not  be  held  responsible. 

The  marble  and  the  casts  ordered  were  finally  received  at  New  York  during  the 
mouth  of  October  last  and  eighteen  casts  were  at  once  forwarded  to  the  snbscnbing 
colleges  which  had  paid  for  the  same  as  called  upon,  and  were  shipped  in  accordance 
with  instructions  respectively  received. 

Of  the  institutions  making  verbal  subscriptions  in  November.  18^,  three  failed  to 
confirm  the  same  in  writing  and  were  dropped  from  the  order  list.  In  response  to  a 
circular  of  inquiry  sent  to  all  colleges  acting  with  the  Association,  a  few  additional 
orders  were  received  for  casts.  Some  of  the  institutions  which  ordered  casts  have 
not  yet  responded  to  the  requests  made  to  them  by  letter  for  payment  upon  the 
consignment  of  the  casts  from  Italy,  as  originally  agreed  with  the  sculptor. 

As  a  result,  there  are  now  at  New  York,  stored  and  insured,  subject  to  the  order  of 
the  Association,  seven  plaster  casts  and  tne  marble  bust. 

It  is  recommended  that  one  of  the  casts  be  presented  to  Mrs.  Justin  S.  Morrill  in  the 
name  of  the  Association,  to  replace  the  plaster  bust  of  Senator  Morrill  borrowed  from 
her  for  the  collective  college  exhibit  made  by  the  Association  at  the  Columbian  Expo- 
sition and  which  was  broken  while  in  the  hands  of  the  transportation  companies  for 
return  to  its  owner.  Also,  that  of  the  six  casts  remaining,  the  colleges  ordering  tbeni 
in  writing  be  given  thirty  days'  notice,  during  which  they  may  be  paid  for  and  cTaiDied 
nt  the  original  rate  of  $45  each,  with  proper  charges  added  for  storage  and  insunuicc. 
and  that  after  the  expiration  of  this  limit  other  colleges  which  may  apply  be  fur- 
nished the  same  in  the  order  of  their  applications  upon  payment  of  $50  for  each  cast, 
delivered  packed  and  **  f.  o.  b."  *at  New  York  City. 

Mr.  Powers,  the  sculptor,  has  retained  in  his  studio  at  Florence  the  original  mold 
and  the  first  cast  made  from  the  marble.  From  these  other  plaster  casts  can  be  made, 
and,  as  he  states,  e<jual  to  those  now  supplied.  It  is  recommended  that  the  executive 
committee  be  authorized  to  contract  with  Mr.  Powers  for  the  making  of  casts  of  thi* 
bust  hereafter  onlv  upon  or.iers  given  for  and  in  the  name  of  this  Association,  and 
that  they  be  supplied  to  colleges  at  not  less  than  $50  each,  delivered  in  New  York, 
any  margin  of  profit  to  be  covered  into  the  treasury  of  the  Association.  This  will 
reimburse  the  Association  for  expenses  now  incurred  in  this  connection,  which  will 
somewhat  exceed  the  amount  received  for  the  casts  already  ordered. 

The  fine  marble  bust  of  ^Senator  Morrill  by  Powers  is  the  property  of  the  Associa- 
tion, and  this  convention  should  provide  for  its  proper  disposition.  It  is  siig^ted 
that  the  executive  committoe  be  authorized  to  temporarily  deposit  the  marble  in  the 
Corcoran  Art  Gallery  at  Washington,  and  also  to  provide  for  presenting  it  at  asnil- 
ahle  time  to  the  Congress  of  the  United  States,  to  be  permanently  placed  in  the 
Senate  Chamber,  with  an  appropriate  inscription  on  behalf  of  the  Associatioo. 

An  account  of  the  receipts  and  disbursements  made  by  the  undersigned  assub- 
couimittee  for  this  purpose  will  he  made  as  soon  as  a  letter  now  duels  received  from 
the  sculptor.  It  is  requested  that  the  new  executive  committee  be  authorized  to 
receive  and  audit  this  account,  and  if  found  correct,  to  direct  the  treasurer  of  the 
Associatiou  to  adjust  the  same.  And  I  also  request  to  be  relieved  from  duty  as  com- 
mittee in  charge  of  this  matter,  after  the  settlement  of  the  account. 

Respectfully  submitted. 

Hknry  E.  Alvord. 

The  report  was  accepted  and  its  recommendations  adopted. 

Mr.  Washbukx.  I  have  here  a  letter  from  the  secretary  of  the  Cosmos  Club,, 
extending  to  the  members  of  this  Association  while  here  in  the  city,  the  privileges  of 
the  club.  The  secretary  of  the  Association  was  directed  to  write  a  letter  of  thanks 
accepting  the  invitation. 

Mr.  Alvord.  I  move  that  the  Associatiou  send  a  letter  of  respect  to  Senator 
Morrill,  and  ask  him  to  attend  the  meetings  of  the  Association. 

Carried. 
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Mr.  Harris.  I  wish  to  offer  the  following  resolution: 

Besolredf  That  a  committee  of  three  college  presidentH  be  appointed  by  the  execu- 
tive committee  to  cooperate  with  the  secretary  of  the  Association  in  reyising  and 
publishing  a  table  of  the  college  statistics  similar  to  a  table  pablished  some  years  ago. 

That  the  committee  be  directed  to  publish  the  table  not  later  than  December  7, 
1896;  if  possible,  and  if  not,  to  publish  at  that  time  such  statistics  as  may  be  avail- 
able, and  the  perfected  table  as  soon  thereaftei  as  may  be  found  practicable. 

Referred  to  the  executive  committer'  (see  p.  47). 

Mr.  Atherton.  I  desire  to  present  the  report  from  the  committee  on  House  bill 
3618  (Senate  735)  to  establish  and  maintain  courses  of  instruction  in  naval  engineer- 
ing in  the  scientitic  and  technological  schools  of  the  United  States  and  for  other 
purposes.  Your  committee  trusts  that  the  report  will  meet  the  approval  of  the 
Association. 

Report  of  thk  Committee  on  a  Bill  to  Establish  and  Maintain  Courses  of 
Instruction  in  Naval  Engineering. 

History  of  the  measure. — This  biL  is  based  upon  Senate  bill  No.  2779,  introduced  in 
the  Fifty-tirst  Congress,  tirst  session,  by  Senator  Butler,  of  South  Carolina,  and  Sen- 
ate bill  No.  1289,  introduced  in  the  Fifty-second  Congress,  first  session,  by  the  same 
Senator. 

At  the  convention  of  this  Association,  held  at  Champaign,  111.,  in  November,  1890, 
after  a  careful  and  prolonged  consideration  of  the  measure  by  the  college  section, 
with  special  reference  to  its  bearing  on  the  interests  of  the  colleges  represented  in 
the  Association,  followed  by  a  full  discussion  of  the  report  of  the  section  on  the 
floor  of  the  convention,  a  committee  was  appointed,  consisting  of  Messrs.  Atherton, 
Smart,  and  Dabney,  to  present  to  the  proper  committee  of  each  House  of  Congress 
the  judgment  of  this  Association  in  support  of  the  measure.  This  was  the  Arst 
movement  of  an  organized  body  in  behalf  of  the  bill,  though  many  institutions  and 
individuals  had  already  given  it  a  most  cordial  and  emphatic  indorsement,  such  as 
the  State  universities  of  Tennessee,  Michigan,  Wisconsin,  Illinois,  South  Carolina, 
and  Ohio;  Madison  (now  Colgate)  University,  Hamilton,  N.  Y. ;  Purdue  University, 
Indiana;  the  Worcester  Polytechnic  Institute,  Massachusetts;  St.  John's  College, 
Annapolis,  Md. ;  the  Pennsylvania  State  College,  the  University  of  Pennsylvania,  and 
others. 

Your  committee  received  a  most  conrteons  and  cordial  invitation  to  appear  before 
the  Senate  Naval  Committee.  Their  presentation  of  the  matter  was  listened  to  with 
great  attention  and  called  forth  an  extended  colloquial  discussion,  which  appeared 
to  enlist  the  hearty  favor  and  support  of  the  entire  committee. 

The  Naval  Committee  returned  the  bill  to  the  Senate  with  a  strong  report  (No. 
576,  Filty-second  Congress,  iirst  session)  in  favor  of  its  passage,  but  the  pressure  of 
other  matters  prevented  it  from  being  reached  during  that  Congress.  For  that  rea- 
son your  committee  failed  to  make  a  report  at  the  next  convention  of  the  Associa- 
tion, as  it  seemed  hardly  worth  while  to  do  so  at  that  stage  of  proceedings. 

In  the  Fifty-third  Congress  the  bill  was  not  introduced,  but  at  the  opening  of  the 
Fifty-fourth  Congress  it  was  again  brought  forward,  with  snch  additions  and  modi- 
fications as  subsequent  experience  and  reflection  had  suggested. 

Your  committee  then  resumed  its  efforts  to  carry  out  the  instructions  of  the  Asso- 
ciation, the  vacancy  cansed  by  the  appointment  of  Dr.  Dabney  in  the  Department 
of  Agriculture  being  tilled  by  the  executive  committee  by  the  appointment  of  Presi- 
dent H.  C.  White,  of  Georgia.  Owing  to  the  absence  of  the  chairman  the  burden  of 
the  work  fell  on  Messrs.  Smart  and  White,  and  the  credit  for  whatever  was  accom- 
plished belongs  to  them. 

As  the  provisions  of  the  Wilson-Sqnire  bill  include  all  that  was  important  in  the 
earlier  bills,  and  as  the  arguments  in  suppoit  of  each  measure  are  substantially  the 
same,  the  present  report  deals  only  with  the  bill  now  pending. 

Essential  features  of  the  bill. — The  prime  purpose  of  the  bill  is  to  increase  the  num- 
ber of  engineering  officers  in  the  Navy  to  such  an  extent  as  is  required  by  the  recent 
large  increase  in  the  number  of  ships  of  war,  and  the  total  change  occasioned  by 
the  substitution  of  steam  for  sails  as  a  motive  power. 

To  those  who  have  not  given  attention  to  the  subject  it  must  seem  well  nigh 
incredible  that  a  great  and  powerful  (jovemment  should  undertake  to  reconstruct 
and  enlarge  its  Navy  so  as  to  make  it  commensurate  in  extent  and  quality  with  the 
requirements  of  its  position  among  modem  nations;  should  institute  a  careful  and 
prolonged  series  of  experiments  ana  expend  many  millions  of  money  for  the  purpose 
of  providing  its  new  vessels  with  an  armament  representing  the  highest  achieve- 
ments of  scientific  constmction ;  should  fully  and  unequivocally  recognize  the  fact 
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that  sailing  vessela  have  been  al>solnte1y  aoperseded  in  modem  warfare,  and  should, 
accordingly,  spend  other  millions  in  titting  np  its  new  vessels  with  engines  and 
machinery  lit  to  be  modt'ls  of  their  kind;  should  thus  recognize  the  fact  that  the 
engineer  liiis  come  to  take,  in  great  part,  the  place  of  the  sailor  in  the  Navy,  even 
more  than  in  the  merchant  marine;  should  continue  under  the  changed  conditions 
to  train  the  same  number  of  officers  of  the  line  as  when  such  officers  constituted 
the  sole,  or  almost  the  sole,  official  complement  of  a  ship  of  war.  But  while  thus 
clearly  recognizing  a  total  change  of  conditions,  should  yet  take  no  single  step  to 
increane  the  number  of  that  branch  of  the  official  force  upon  whose  intelligence 
and  skill  and  courage  and  training  the  efficiency  and  even  the  safety  of  the  war 
vesHcls  absolutely  de|>end8.  Yet  such  ia  the  fact,  as  it  has  been  annually  presented 
to  ('on;rrcs8  for  several  years  past  in  successive  and  urgent  reports  of  the  Secretary 
of  the  Navy,  the  Chief  of  the  Bureau  of  Navigation,  and  the  Chief  of  the  Bureau  (if 
Steam  Kngiueerlng. 

Extract — Ittport  of  Secretary  of  A'ary,  1890,  urging  an  increcue  in  the  Corps  of  Natal 
Engineers  — The  Secretary  of  the  Navy,  in  nis  annual  report  for  the  year  1890,  said: 

'*  Of  equal  importance  with  the  above  changes  is  the  demand  for  an  increase  in  the 
number  of  the  Engineer  Corps.  At  present  there  are  not  enough  engineer  officers 
in  the  Navy  for  ordinary  working  purposes,  and  if  no  additional  ships  were  building, 
an  enlargement  of  the  Corps  would  be  necessary.  The  important  additions  that  are 
now  being  made  to  the  fleet  emphasize  still  further  the  urgent  necessity  of  immediate 
action.  The  engines  of  the  new  ships,  with  their  great  complexity  and  delicate 
adjustment,  require  the  highest  kind  of  expert  treatment,  and  unless  a  sufficient 
force  is  provided  the  safety  of  the  ships  will  be  seriously  endangered.  A  bill  for 
this  purpose  has  been  introduced  in  Congress,  which  provides,  also,  for  the  selec- 
tion of  a  certain  number  of  graduates  of  technical  schools  for  appointment  in  the 
Engineer  Corps.  With  the  general  principles  underlying  this  bill  the  Department 
heartily  concurs,  and  it  earnestly  asks  that  action  may  be  taken  upon  it  at  the  coming 
session." 

Extract  —Beport  of  Secretary  of  Nary,  lS91.^In  1891  the  Secretary  of  the  Navy, 
recurring  to  the  same  subject,  referring  to  and  reaffirming  his  previous  report,  said: 

'*lt  was  then  stated  that  there  were  not  at  the  time  'enough  engineer  officers  in 
the  Navy  for  ordinary  working  purposes,  and  if  no  additional  ships  were  built  an 
enlargement  of  the  Cor|)S  would  be  necessary.'  A  modern  man-of-war  is  a  vast  and 
complex  machine,  needing  intelligent  and  trained  minds  to  insure  a  perfect  working 
of  the  parrs,  failure  in  any  one  of  which  may  be  fatal  at  a  vital  moment;  and  the 
sense  of  responsibility,  the  physical  and  nervous  strain  upon  the  engineer  officer 
charged  with  the  care  and  supervision  of  this  network  of  machinery  in  very  great. 
His  duties  are  not  only  of  the  highest  importance,  for  upon  him  mainly  depends  the 
efficiency  of  the  motive  power,  but  they  are  at  the  same  time  arduous  and  danger- 
ous. Manual  labor  and  subordinates  are  at  his  service,  but  he  can  not  be  everywhere, 
and  he  should  have  the  assistance  of  men  like  himself  to  bear  their  share  of  bis 
load. 

''  It  is  false  economy  to  put  in  our  new  vessels  all  that  is  most  advanced  in  high- 
pressure  machinery  and  the  multitude  of  engines  and  devices  by  which  steam  and 
mechanical  appliances  are  made  to  do  the  work  of  man,  aud  then  to  provide  an 
insufficient  number  of  officers  to  contol  them." 

Extract — lieport  of  Commodore  George  W.  Melville,  Engineer  in  Chief,  i555.— The 
distinguished  Chief  of  the  Bureau  of  Steam  Engineering,  speaking  of  the  same  sub- 
ject in  his  report  for  1889,  said: 

''The  statements  made  in  my  report  of  last  year  as  to  the  necessity  of  increasing 
the  number  of  officers  in  the  Engineer  Corps  hold  good  with  even  greater  force  at 
the  present  time,  owing  to  the  steady  decrease  of  the  number  of  officers  in  the  Corps 
and  the  increase  in  the  number  of  nnKlern  high-powered  ships  soon  to  be  in  service, 
each  new  one  with  more  auxiliary  machinery  scattered  about  in  different  compart- 
ments than  its  predecessor,  and  all  of  which  requires  intelligent  and  constant  care. 
The  Bureau  is  constantly  einbarra8se<l  in  finding  officers  for  necessary  duty  on  account 
of  the  insufficient  numbers  in  the  Corps.  The  numbers  aUowed  to  ships  have  been 
reduced  as  low  as  prudence  will  permit,  and  in  some  cases  even  lower  than  circum- 
stances would  seem  to  justify,  owing  to  the  inadequate  training  and  insufficient 
numberof  the  petty  officers,  which  throws  much  of  the  work  that  should  properly  be 
done  by  them  on  commissioned  officers. 

"On  shore  the  officers  have  to  be  taken  from  their  regular  duty  for  steam  trials 
and  other  purposes,  with  attendant  delay  in  that  duty  in  all  cases,  and  requiring 
tlieni,  on  their  rctuni,  to  work  long  after  office  hours  and  on  Sundays  to  keep  the 
current  business  from  falling  behind. 

**When  all  the  new  vessels  now  appropriated  for  are  in  commission  it  will  be 
impossible  to  properly  officer  them  in  the  Engineer  Department  and  carry  on  the 
other  work  of  the  Corps  with  the  number  allowed  by  law.  I  therefore  renew  my 
recommendation  of  last  year  that  the  number  of  engineer  officers  be  increased  to  not 
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less  than  300 ;  and  even  this  number  will  be  found  to  be  insufficient  to  give  the  proper 
care  and  supervision  to  the  machinery  of  ships  completed  and  building  unless 
assisted  by  a  sufficient  number  of  iutelligent  and  skilled  artificers  and  welJ>trained 
firemen. 

'^  Attention  is  called  to  the  comparison  made  in  my  report  of  last  year  between  the 
number  of  engineers  in  our  Navy  and  that  of  Great  Britain,  and  to  many  recommen- 
dations in  the  report  by  the  Board  of  Admirals  on  the  British  naval  maneuvers  for 
1888  for  an  increase  in  the  number  of  engineer  officers.  If  imitations  of  some  of  the 
conditions  of  war  made  the  insufficiency  of  numbers  apparent,  it  does  not  seem  wise 
to  wait  till  war  comes  to  profit  by  the  lesson/' 

Extract — Report  of  Engineer  in  Chiefs  1890. — In  his  reiwrt  for  1890  that  officer  recurs 
to  the  same  subject  as  follows : 

''In  my  former  reports  this  subject  has  been  dwelt  on  at  some  length,  as  it  was 
deemed  one  of  tbe  most  important  with  which  we  have  to  deal.  It  is  with  regret 
that  I  have  now  to  report  that  matters  are  now  in  still  worse  condition  than  they 
were  a  year  ago,  and  that  troubles  mentioned  as  likely  to  occur  are  already  apparent, 
for  the  number  of  engineer  officers  now  in  the  service  is  not  sufficient  for  the  proper 
performance  of  tbe  duties  required  of  them.  All  that  I  have  heretofore  said  can  be 
repeated  with  emphasis,  but  in  this  report  I  shall  only  call  attention  to  a  few  of  my 
former  recommendations  in  connection  with  what  will  now  be  presented.     .    .     . 

''When  my  last  report  was  published,  but  one  ship  (the  Yorktoicn)  with  modern 
machinery  had  been  commissioned;  since  then  three  others  {Baltimore ,  Charleston, 
and  Philadelphia)  have  been  placed  in  regular  service,  each  with  one  to  two  less 
engineer  officers  than  they  should  have  for  safety  and  efficiency,  and  less  than  they 
would  have  if  the  Corps  was  sufficiently  large  to  permit  the  proper  detail,  but  still 
more  than  will  be  possible  when  the  number  in  the  Corps  has  been  reduced  to  the 
legal  limit  of  170.  As  had  been  foreseen,  the  worry  and  anxiety  undergone  by  these 
officers  in  their  endeavors  to  keep  things  going  and  in  order,  with  the  insufficient 
number  of  trained  men  at  their  disposal,  has  proved  too  much  for  some  of  them,  and 
they  are  breaking  down.  A  i>olicy  which  leads  to  such  results  can  only  be  product- 
ive of  disaster  to  the  service.  It  requires  a  very  simple  calculation  to  nhow  that  the 
present  legal  numbers  in  the  Engineer  Corps  will  not  be  sufficient  to  properly  officer 
the  ships  now  in  commission  and  those  for  whose  construction  appropriations  have 
already  been  made,  and  this  without  taking  into  account  the  number  required  for 
shore  duty  and  to  provide  for  sickness  and  an  occasional  leave,  etc.  Something  must 
be  done,  and  done  promptly,  or  we  shall  not  only  have  some  serious  breakdown  to 
repair  which  might  have  been  avoided,  but  also  an  accident  more  than  likely  to  be 
attended  with  loss  of  life.     .     .    . 

"In  the  naval  battle  of  the  future  the  engineer  staff  will  have  a  difficult  and  impor- 
tant part  to  perform,  and  if  there  is  failure  in  the  engine  room  no  amount  of  skill 
and  bravery  on  tbe  bridge  may  suffice  to  avert  disaster.  Celerity  of  movement  has 
decided  many  a  naval  battle  and  will  decide  many  more,  and  the  celerity  of  move- 
ment of  a  modern  ship  depends  directly  on  the  skill  of  her  engineer  officers.'' 

Extract^ Report  of  Engineer  in  Chief  ,  1891. — In  his  report  ior  1891  the  same  officer 
still  further  emphasizes  the  subject.    Among  other  things  he  says: 

''It  is  with  regret  that  I  am  again  compelled  to  report  that  the  number  of  engineer 
officers  is  insufficient  for  the  proper  performance  of  the  duties  belonging  to  them  and 
to  emphasize  the  fact  that  unless  measures  are  taken  at  once  to  remedy  this  condi- 
tion and  to  stop  the  steady  decrease  in  numbers,  we  shall  before  long  have  a  painful 
awakening  by  a  serious  breakdown  or  accident  on  some  of  our  vessels.  There  is  a 
limit  to  even  a  naval  engineer's  endurance;  and  while  the  officers  of  the  Engineer 
Corps  will  do  their  best  to  make  all  needed  repairs  and  keep  in  efficient  condition 
the  magnificent  machineiy  of  the  new  vessels,  from  which  thecountry  justly  expects 
so  much  and  in  which  it  takes  a  proper  pride,  they  can  go  no  further  than  the  limit 
of  their  physical  strength ;  when  this  has  been  reached  the  machinery  must  take  care 
of  itself. 

"The  necessity  for  an  increase  of  the  Engineer  Corps  is  recognized  throughout  the 
service,  and  it  was  gratifying  to  find  in  the  annual  report  of  the  Navy  Department 
for  last  year  that  both  the  Honorable  the  Secretary  and  the  Chief  of  the  Bnreau  of 
Navigation  recommended  it.     .     .    . 

"Inasmnch  as  the  bill  introduced  in  the  last  Congress  has  failed  with  the  close  of 
its  sessions,  I  give  herewith  the  features  which  I  believe  should  be  embodied  in  any 
measure  for  an  increase  of  numbers. 

"The  number  of  engineer  officers  shonld  be  at  least  300,  and  even  this  number 
will  be  inadequate  unless  supplemented  by  a  sufficient  number  of  intelligent  and 
skilled  artificers  and  well-trained  firemen.  The  division  into  grades  should  be  in 
accordance  with  the  duty  to  be  performed,  and  as  far  as  practicable  arranged  so  as 
to  give  reasonable  promotion  in  order  to  keep  the  ablest  young  men  in  the  Corps. 
At  present  we  are  constantly  losing  bright  and  promising  young  men  by  reason  of  slow 
promotion  and  overwork.    •    .    . 
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''I  have  given  the  matter  of  the  necemary  namher  of  eDgineer  officers  most  careful 
stady  and  conHideratioii,  and  am  prepared  to  snbmit,  at  the  proper  time,  detalL^  in 
regard  to  the  number  needed  and  a  scheme  for  recruiting  the  Corps.  I  need  not  go 
into  this  here,  as  the  important  point  is  to  secure  action  by  Congress;  when  this  is 
assured,  I  can  submit  a  memorandum  to  the  Department  for  transmission.  I  may 
say  here,  however,  that  tbe  number  of  officers  asked  for  is  neither  a  gness  nor  an 
approximation,  but  iH  a  careful  estimate  based  on  tbe  actual  duty  to  be  performed 
at  sea  and  on  shore;  it  was  made  by  considering  the  needs  of  eveiy  ship  and  every 
shore  station,  making  allowance  for  the  fact  that  all  our  ships  will  not  be  in  com- 
mission at  once,  and  that  some  provision  must  be  made  for  sickness  and  leave.  In 
other  words,  it  is  the  minimum  number  which,  in  my  opinion,  will  be  adequate  for 
ordinary  circumstances  in  time  of  peace;  it  will  be  altogether  too  small  in  time  of 
war. 

*'  It  should  be  added  that  the  proposed  increase  should  be  made  gradually,  in  order 
to  secure  thoroughly  ffood  men.  Twenty  each  year  till  tbe  full  number  is  reached 
would  provide  for  this  gradual  increase,  and  still  allow  fur  tbe  redaction  due  to 
retirements  and  resignations  of  some  of  the  younger  men,  who  can  not  resist  the 
tempting  and  lucrative  positions  offered  them  in  various  mechanical  and  electrical 
engineering  establishments  and  technical  schools.  Much  as  we  need  the  fnll  number 
asked  for  now,  I  would  regard  it  a  misfortune  to  have  the  entire  increase  occur  in 
one  or  two  years,  as  it  would  be  impossible  to  secure  the  required  number  of  compe- 
tent men  in  that  time/' 

For  ten  successive  years  these  and  similar  statements  have  been  nrged  upon  the 
attention  of  Congress.  They  have  been  strikingly  reinforced  by  the  n amber  of 
prostrations  of  naval  engineers,  due  to  overwork,  the  progressive  increase  in  the  cost 
of  repairs  to  machinery,  due  to  an  insufficient  number  of  naval  engineers  to  maintain 
the  necessary  supervision,  and  the  lack  of  a  reserve  of  trained  officers. 

The  undermanning  of  the  Naval  Engineer  Corps, — The  November  number  of  the 
American  Engineer  and  Railroad  Journal,  in  the  course  of  an  able  and  extended 
review  of  the  present  condition  of  the  Navy,  presents  figures  which  throw  a  striking 
light  upon  this  point. 

At  the  beginning  of  the  war,  in  1861,  the  Government  ha<l  89  ships,  of  which  37 
were  propelled  by  steam.  For  the  entire  89  there  were  671  line  officers,  and  for  the 
37  steamers  174  engineers.  In  1864,  at  the  height  of  the  conflict,  when  the  Navy  had 
been  placed  upon  a  war  footing,  there  were  2,846  line  officers  and  1,728  engineers. 
In  1865  the  numbers  had  been  changed  to  2,463  line  officers  and  2,279  engineers.  In 
the  following  year,  1866,  the  Navy  had  been  reduced  to  a  peace  footing,  and  there 
were  395  line  officers  and  379  engineers.  During  the  next  twenty  years  the  number 
of  line  officers  was  steadily  increased  and  the  number  of  engineers  as  steadily  dimin- 
ished, so  that  on  the  Ist  of  January,  1886,  with  only  85  vessels  on  the  Navy  Register, 
as  against  320  in  1866,  there  were  733  line  officers  and  only  221  engineers.  Ten  years 
later,  January  1, 1896,  when  the  new  navy  had  come  in  with  its  great  steel  shii^s, 
enormous  engines,  high-power  guns,  and  complicated  machinery,  there  were  108  ves- 
sels on  the  Navy  list  with  an  aggregate  of  317,275  horsepower,  but  the  number  of 
engineers  had  been  reduced  to  173— one  less  than  just  before  the  war,  when  there 
were  only  37  steam  vessels  in  commission,  not  one  of  which  had  an  engine  of  more 
than  1,000  horsepower.  As  matters  now  stand,  the  ratio  of  enirineers  to  line  officers 
in  our  Navy  is  1  to  4.13,  while  in  the  British  navy  the  ratio  is  1  to  2.18,  and  active 
efforts  are  there  under  way  to  increase  the  number  of  engineers  on  the  gronad  of  the 
inadequacy  of  the  present  force. 

The  consequence  of  this  astonishing  condition  of  things  in  our  Navy  is  what  might 
be  expected.  The  engineering  force  on  shore  is  too  small  to  peru>rm  the  duties 
properly  belonging  to  it,  and  the  force  on  shipboard  is  breakiug  down  under  the 
stress  of  overwork  and  anxiety.  Chief  Engineer  Tower,  of  the  Indiana,  whose  case 
recently  attracted  public  attention,  had  been  on  duty  continuously  for  thirty  six 
hours  when  he  succumbed  to  the  strain.  We  might  cite  numerous  other  special  oasee, 
but  prefer  to  quote  the  statements  of  two  eminent  authorities. 

Our  orencorked  naval  engineers, — A  letter  published  in  the  Philadelphia  Ledger  by 
Dr.  Kobert  H.  Thurston,  director  of  the  Schools  of  Mechanical  Engineering  and  of 
the  Mechanic  Arts  of  Cornell  University,  suggested  by  a  dispatch  to  that  paper  on 
the  fatality  attending  the  Engineer  Corps  of  the  Navy,  in  conseqaence  of  overwork, 
calls  attention  to  this  condition  of  things  in  the  most  impressive  manner.  We  qnote 
portions  of  the  letter : 

"Sibley  College,  Cornell  Uxivkrsity, 

*' Ithaca.  N.  Y.,  Xorember  iS,  1895. 

"Sir:  I  was  intensely  interested  in  and  greatly  distressed  by  the  conmionication 
of  November  19,  in  your  Washington  correspondence,  relating  to  the  condition  of 
the  Engineer  Corps  of  the  Navy.  I  was  myself  a  member  of  that  corps  dnring  the 
civil  war,  and  for  a  half  dozen  years  or  more  after  its  close,  and  many  of  the  men 
whose  suffering  and  death  you  describe  were  acquaintances,  some  of  them  personal 
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friends,  and  among  these  were  some  of  the  ablest  and  noblest  men  that  the  United 
States  Navy  ever  knew,  and  the  proportion  of  noble  and  able  men  in  the  Engineer 
Corps  was  always  great.  I  know  that  the  tale  is  not  overdrawn  and  that  mnch  more 
miglit  be  said  with  fnll  justification.  The  list  of  officers  thus  needlessly  destroyed 
might  be  greatly  extended ;  for  it  is  not  since  the  new  navy  has  been  under  construc- 
tion only  that  the  Engineer  Corps  has  been  thus  overworked  and  overstrained.  This 
latter  period  has  only  intensified  a  strain  which  has  existed  in  a  milder  form  for 
many  years,  and  the  present  crisis  is  but  the  culmination  of  a  gradually  and  steadily 
increasing  pressure,  which  dates  from  the  earliest  days  of  the  steam  navy. 

''During  the  war  men  were  ready  to  meet  any  and  all  kinds  of  danger,  hardship, 
and  imposition,  and  resignations  were  rare,  but  an  exodus  began  immediately  after- 
wards from  the  ranks  of  this  corps,  which  has  never  wholly  ceased.  Men  liave,  in 
many  instances,  clung  to  their  old  employment,  and  still  remain  in  sen'ice,  able  men, 
helpful  and  efficient  men,  men  of  talent  and  culture,  who  might  have  done  much 
better  in  civil  life,  sometimes  through  pure  sentiment;  oftener,  I  am  inclined  to 
tliink,  because  sentiment  was  reenforced  by  the  sanguine  expectation — never  yet 
justified  by  the  facts— that  justice  and  wise  expediency  would  in  time  rescue  them 
from  the  obviously  impending  day  of  unbearable  trial.  But  the  service  has  for  a 
generation  past  lost  continually  by  resignation,  and  its  losses  have  included  many 
of  its  most  valuable  officers,  most  of  whom  might  probably  have  been  retained  had 
wisdom  and  justice  and  good  feeling  marked  the  legislation  of  Congress  and  the 
policy  of  the  executive  department  of  the  service.  Of  those  who  have  thus  resigned 
1  have  known  many,  and  I  do  not  now  recall  a  single  case  in  which  the  officer  thus 
returning  to  civil  life  was  not  greatly  advantaged,  from  a  business  point  of  view, 
by  the  change.  If  the  existing  crisis  is  not  promptly  and  wisely  dealt  with  every 
other  member  of  the  Engineer  Corps  who  can  find  liis  opportunity  will  resign,  and 
hard  service  and  the  weight  of  responsibility  now  thrown  upon  everyone  on  duty, 
and  in  rapidly  increasing  intensity,  will  pass  the  rest  either  over  to  the  retired  list 
or  into  the  other  world.  The  present  condition  in  this  department  of  the  United 
States  Navy,  at  least,  is  discreditable  to  the  Naval  Committees  of  Congress  and  to 
Congress  itself,  a  reflection — less  deserved,  perhaps  no  less  real,  however — upon  suc- 
cessive administrations,  and  especially  the  latter  ones,  and  upon  the  responsible 
heads  of  the  Navy  Department  of  the  last  generation. 

•*  I  have  personally  known  the  Engineers  in  Chief  of  every  Administration,  from 
1861  to  the  present  time,  and  I  know  that  every  one  of  them  has  faithfully  repre- 
sented the  condition  of  the  Engineer  Corps  to  the  Navy  Department  and  to  Congress, 
BO  far  as  they  were  permitted.  .  .  .  The  present  Engineer  in  Chief  has  been 
more  outspoken  than  many  of  his  predecessors;  but  even  his  reports,  so  far  as  pub- 
lished, give  no  adequate  idea  of  the  natnre  or  magnitude  of  the  existing  crisis.  As 
I  write  bis  report  lies  on  my  desk,  and  I  observe  that  he  simply  states  that  Hhe 
number  of  cadets  in  the  Engineer  Division  now  being  graduated  by  the  Academy  is 
not  sufficient  to  supply  the  vacancies  in  the  cor)>8  causefl  by  deaths,  resignations,  and 
retirements.  If  some  means  can  not  be  devised  whereby* the  Engineer  Division  at 
the  Academy  can  be  increased,  recoui-se  must  be  had  to  the  technical  schools  and  col- 
leges of  the  country  to  fill  the  vacancies,  as  the  number  of  engineer  officers  is  now 
less  than  allowed  by  law  and  ver^  much  less  than  the  needs  of  the  service  require.' 

**This  statement  reads  very  mildly,  coming  from  Engineer  in  Chief  Melville,  and 
my  interpretation  of  it  is  that  either  he  has  given  up  in  despair  of  securing  a  proper 
and  efficient  service  in  the  Engiueering  Department  and  a  creditable  Engineer  Corps, 
or  his  usually  outspoken  and  honest  statements  and  protests  against  this  long-pro- 
grrssing  deliberation  of  the  Engineer  Corps  have  been  themselves  dehabilitated  by 
ofiicial  pressure.  But  in  any  case  the  responsibility  for  this  fearful  injury  to  the 
Navy  and  to  the  country  must  lie  with  the  Navy  Department  and  Congress.  The 
pobsible  consequences,  aside  from  the  destruction  of  the  corps  itself  and  of  so  luauy 
brave  and  able  men  in  case  of  the  outbreak  of  war  which  so  many  of  our  *  statesmen' 
arc  ])redicting,  are  tremendous — a  fine  navy  ruined  and  probable  failure  in  every 
naval  contest. 

*'That  responsibility  does  not,  I  am  sure,  lie  with  the  Engineer  Corps  itself.  It  is 
coraposetl  of  the  best  .men  that  were  ever  gotten  together  in  any  service,  and  the 
most  convincing  testimony  of  the  bravery,  patriotism,  and  ability  of  these  officers  is 
found  in  the  fact  that  they  still  remain  in  the  service  and  on  duty.  The  fault  does 
not  come  of  neglect  on  their  part  to  report  the  necessity  of  action  on  the  part  of  the 
Department  and  on  Congress.  The  trouble  arises  from  the  fact  that  their  recom- 
mendations have  been  entirely  unheeded.  .  .  .  This  matter  afi'ects  the  lives  of 
every  engineer  officer  in  the  service,  of  all  officers  and  all  men,  in  fact,  for  no  one  can 
say  when  a  ship  maybe  lost,  or  a  battle  fail  of  success  through  disability  of  the 
engineer  department  of  some  heavy  iron-clad.  It  afi'ects  the  honor  and  efficiency  of 
the  whole  Navy,  it  touches  the  honor  of  the  nation. 

'*R.  H.  Thurston." 
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An  inadequate Xaral  Engineer  Corps  a  naval  weakness. — The  editor  of  Casniers  Mag- 
azine for  Octolier,  1><96,  speaks  as  follows  on  the  same  snbject : 

•'The  overwork  to  which  naval  engineers  are  subjected  was  again  evidenced  in 
the  eisht-day  maneuvens  a  short  time  ago.  of  the  North  Atlantic  squadron  of  the 
United  States  NavY.  On  the  battleship  Indiana  Chief  Engineer  Tower  and  one  of  his 
assistanta,  A.  McAllister,  collapsed.  This  represents  50  per  cent  of  her  complement 
of  engineer  officers.  That  is  to  say,  the  '  endurance '  of  the  battlo  ship  Indiana,  nnder 
easy  maneuvers  in  time  of  peace,  is  practically  just  eight  days,  as  far  as  her  absurdly 
iuHufflcieut  engineering  complement  is  concerned.  There  seems  no  doubt  that,  in 
the  event  of  war,  there  wonla  be  naval  collapse  under  present  circnmstances.  In 
addition  to  the  officers  mentioned,  several  machinists  and  a  number  of  firemen  were 
brought  up  from  below  prostrated.  Within  the  past  few  weeks  also  Chief  Engineer 
Bortliwick  was  recommended  for  retirement,  by  reason  of  injuries  incident  to  active 
service.  This  is  a  pretty  sorry  record —one  that  any  naval  power  worthy  of  the 
name  should  be  ashamed  to  have  known.  The  only  consolation  that  the  United 
States  has  in  the  matter  is  the  poor  ont^  that  the  British  navy  is  in  a  similar,  but  not 
so  hazardous,  a  plight.  One  would  think  that  both  Government8  would  promptly 
take  sensible  measures,  tending  to  a  proper  valuation  of  naval  engineers'  services, 
and  a  decent  recognition  of  the  fact  that  they  are  all-important  to  tho  value  of  their 
men-of-war  as  fighting  machines." 

Immediate  need  of  increase  in  Corps  of  Xaval  Engineers. — We  have  dwelt  at  length 
on  this  phase  of  the  subject,  partly  because  the  existing  situation  is  of  such  grave 
import  that  the  public  mind  ought  to  be  thoroughly  aroused  to  its  dangen*.  bnt 
more  especially  because  the  facts  stateil  form  the  foundation  of  the  whole  argnmenr. 
If  the  conviction  is  once  established  that  the  engineering  force  of  the  Navy  is  totally 
insufficient  in  numbers,  the  people  of  the  country  will  demand  from  Congress  prompt 
and  energetic  action.  The  quention  will  then  become  one  of  means  and  methods 
only. 

The  bill  nnder  consideration,  recognizing  these  acknowledged  and  threatening 
evilH,  proposes  an  adequate  and  entirely  practical  remedy.  It  proposes  to  enlarge 
the  Engineer  Corps  of  the  Navy  by  making  use  of  facilities  already  provided,  and 
provided  for  the  most  part  at  public  expense  by  existing  technical  iustitntions 
throughout  the  country.  It  does  not  in  the  slightest  degree  interfere  with  the  conrse 
of  engineering  instruction  already  given  at  the  Annapolis  Naval  Academy ;  but  it 
proposes,  after  all  Annapolis  graduates  have  been  assigued,  to  call  npon  the  civilian 
institutions  named  to  furnish  from  nmong  their  gnuiuates  a  sufficient  number  i>f 
trained  men  to  make  the  required  increase— extending  this  increase  progressively 
over  a  sericH  of  years. 

The  bill  provides  for  increasing  the  active  list  of  the  Engineer  Corps  of  the  Navy 
from  the  present  number,  191,  to  S03.  Until  this  number  has  been  reached,  30  engineer 
cadets  are  to  bo  appointed  each  year,  in  addition  to  the  number  of  vacancies  occur- 
ring in  the  Engineer  Corps  during  the  preceding  year,  and  after  the  full  number  has 
been  reached  the  number  of  cadet  appointments  each  year  is  to  be  double  the  number 
of  vacancies  occurring  in  the  lowest  grade  of  commissioned  engineer  officers  dnring 
the  preceding  year. 

Educational  feature  of  the  bill. — Graduates  of  technical  schools  whose  conrse  of 
instruction  in  mechanical  engineering  is  considered  satisfactory  by  the  head  of  the 
naval  engineering  service  and  the  Secretary  of  the  Navy  are  eligible  for  appointment 
as  engineer  cadets.  Candidates  must  not  l)e  less  than  19  nor  more  than  24  years  of 
age,  and  before  appointment  must  undergo  a  physical  examination  before  a  board 
of  medical  officers  of  the  Navy.  Those  who  receive  appointments  are  to  be  given  one 
year  of  practical  naval  engineering  instruction  on  board  a  vessel  of  war,  anu  a  second 
year  of  practical  and  theoretical  instruction  iua  navy-yard  or  at  some  advanced  pro- 
fessional Government  school  for  graduate  work.  At  the  conclusion  of  this  two  yeitfs' 
service  they  are  to  undergo  another  physical  examination  and  a  professional  exami- 
nation at  the  Naval  Academy,  and  the  order  of  merit  shown  by  the  latter  examination 
determines  the  order  of  appointment  to  vacancies  in  tho  corps'of  engineer  officers. 

Those  who  fail  to  secure  commissions  in  the  naval  service,  but  who  havo  satUfac- 
torily  passed  tho  required  examination|durlng  the  two  years  of  probationary  service 
and  instruction,  are  each  to  receive  an  honorable  discharge,  and  the  sea  pay  ($1,200) 
of  an  ensign  in  the  Navy.  The  Government  recognizes  the  fact  that  those  who  fail 
to  receive  commissions  are  entitled  to  consideration.  These  young  men  will  have 
received  a  training  which  will  make  them  valuable  members  of  the  naval  reaerve; 
and  to  compensate  them  for  giving  two  years  of  their  life  to  the  acquisition  of  naval 
instruction,  they  are  to  be  given  the  pay  which  is  now  received  by  the  Naval  Acad- 
emy graduates  who  fail  to  enter  the  service. 

It  will  be  seen  that  the  provisions  of  the  bill  thus  far  mentioned  aim  on  the  one 
hand  to  provide  the  needed  increase  of  naval  engineer  officers,  and,  on  the  other 
hand,  as  regards  the  technical  institutions  concerned,  to  open  an  additional  career 
for  their  graduates.    Other  provisions  affect  the  actual  work  of  the  institations  more 
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directly,  and  cont4kin  the  promise  of  beuefits  which  the  great  majority  of  them  could 
not  secure  iu  auy  other  way.     For  example : 

BtnefitB  accruing  fo  educational  institutions  and  to  naval  strnce, — (1)  Facilities  for 
instruction  in  naval  and  marine  engineering  and  naval  architecture  arc  to  be  fur- 
nished by  the  loan  of  such  models,  plans  and  machinery  as  can  be  spared  without 
detriment  to  the  naval  service,  many  of  which  would  be  of  great  value  either  as  work- 
ing equipment  or  as  illustrative  material  in  shops  and  laboratories  and  museuuiR. 

(2)  Professional  naval  engineering  literature,  in  the  form  of  monographs  and  sim- 
ilar publications  of  the  Department  of  the  Navy,  is  to  be  furnished  free  of  cost  to 
such  students  as  pursue  the  prescribed  course  of  engineering  studies. 

(3)  It  is  proposed  to  detail  officers  of  the  Corps  of  Naval  Engineers  as  professors 
of  engineering  at  such  institutions  as  maintain  tliese  courses  of  instruction.  These 
ofiQcers  will  give  practical  and  theoretical  instruction  in  the  technical  subjects  relating 
to  their  profession,  iu  cooperation  with  the  regular  teaching  staff,  and  with  a  view  to 
supplementing  their  work  in  the  engineering  courses. 

(4)  Provision  is  made  for  an  efficient  and  thorough  inspection  of  the  instruction 
in  naval  engineering  given  iu  the  institutions  to  which  commissioned  officers  are 
detailed.  It  is  not  probable  that  such  inspection  could  extend  to  the  minute  details 
of  the  work,  and  it  is  doubtful  whether  it  would  be  desirable  that  it  should ;  but  the 
steadying  and  stimulating  influence  of  a  competent  official  inspection  at  suitable 
intervals  could  not  fail  to  be  constantly  felt  by  instructors  and  students  alike,  as  is 
now  the  case  with  the  somewhat  similar  inspection  exercised  by  the  War  Department 
over  the  work  of  the  military  officers  <letailed  to  the  several  institntions. 

(5)  The  advantage  to  the  naval  service  of  having  able  officers  detailed  to  colleges 
throughout  the  country  can  not  be  overestimated.  Their  influence  and  example 
would  be  a  powerful  stimulus  to  the  department  in  which  they  were  employed ;  while 
in  turn  they  would  receive  the  broadening  inspiration  which  comes  from  contact  with 
scholarly  men  engaged  iu  diffVrent  departments  of  knowledge. 

Xational  scope  of  the  measure, — The  far-reaching  importance  of  this  measure,  the 
educational  features  of  which  have  been  thus  briefly  outlined,  can  hardly  be  over- 
estimated. It  touches  alike  ^reat  questions  of  public  policy  and  special  questions  of 
technical  training.  The  indispensable  necessity  of  providing  a  greatly  increased 
force  of  thoroughTy  trained  engineers  to  meet  the  requirements  of  an  enlarge<l  Navy 
must,  in  view  of  the  evidence  presented,  be  fully  and  promptly  recognized.  It  is  a 
simple  matter  of  fact,  which  no  one  disputes,  that  the  existing  coui-ses  of  instruction 
at  tne  Naval  Academy  do  not  meet  this  imperative  demand,  nor  can  the  Academy  be 
made  to  do  so  without  such  important  changes  in  legislation  and  administration  as 
are  not  likely  to  be  undertaken  unt^l  some  Secretary  of  the  Navy,  informed  with  the 
spirit  of  the  new  era  and  opening  his  eyes  to  a  vision  of  the  twentieth  century,  shall 
grasp  the  changed  condition  and  the  new  needs  of  the  modern  navy  with  the  same 
comprehensive  intelligence  which  George  Bancroft  in  1846  brought  to  bear  upon  the 
conditions  and  needs  of  the  old  navy  when,  as  Secretary,  he  establish<>d  the  Naval 
Academy  and  thus  radically  reorganized  the  entire  system  of  training  naval  officers. 
The  time  for  a  like  reconstruction  has  now  come.  New  terms  demand  new  measures 
as  well  as  new  men.  The  new  navy  has  become  an  engineering  service  and  its 
organization  must  accordingly  make  distinct  recognition  of  that  fact. 

Excessive  cost  of  educating  cadets  at  Xaval  Academy — Even  if  It  were  practicabk'  to 
modify  the  courses  of  instruction  at  the  Naval  Academy  so  as  to  provide  in  due  time 
the  requisite  number  of  engineer  officers,  such  a  policy  would,  in  the  opinion  of  your 
committee,  be  neither  desirable  nor  economical. 

Under  the  present  system  it  costs  the  Government  of  the  Unitt^d  States  from  $12,000 
to  $15,000  to  graduate  a  cadet  at  Annapolis,  while  the  entire  increase  contemplated 
by  the  bill  under  consideration  could  be  provide<l  by  existing  technical  institutions 
without  the  expenditure  by  the  Government  of  a  single  dollar  beyond  what  must  in 
any  case  be  expended  in  or<ler  to  maintain  the  Engineer  Corps  at  the  point  of  average 
efficiency  on  a  peace  footing.  Stated  in  another  form,  at  the  present  rate  of  educating 
naval  officers,  it  would  cost  the  Government  a  large  amount  to  graduate  at  the  Naval 
Academy  the  30  cadets  which  it  is  estimated  shoubl  be  annually  added  to  the  corps 
until  the  full  number  is  reached.  If  half  of  this  number  should  be  taken  from  other 
institntions,  as  proposed  in  this  bill,  the  saving  to  the  Government  would  be  very 
great.  The  same  rate  of  saving  to  the  Government  would  afterwards  continue,  the 
s^ggreg^te  amonnt  each  year  depending  upon  the  number  of  cadets  needed  to  till 
vacancies. 

The  study  of  the  mechanic  arts  and  sciences  would  he  encouraged, — But  the  argument  on 
the  ground  of  economy,  however  convincing  it  may  be,  is  far  less  weighty  than  the 
considerations  of  public  policy  involved.  The  Government  of  the  United  Stat**8,  on 
its  own  initiative,  in  cooperation  with  the  several  State  governments,  has  established 
and  is  maintaining  a  great  group  of  institutions  of  higher  learning,  which  have  alrea<ly 
done  and  are  still  doing  a  work  of  inestimable  importance  and  magnitude  in  advanc- 
ing the  spirit  and  improving  the  methods  of  scientiiie  research  and  instruction 
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throughout  the  country.    Thcso  iDstitutions  po6S4*88  property  aiuontiliug  in  the  ag^re- 

?^ate  to  nearly  or  quite  $20,000,000,  with  an  annual  income  of  $6,000,000,  a  teaching 
orce  of  more  than  1,600,  and  a  iMKly  of  students  nnmhering  about  18,000,  who 
lar^rely  repreaiMit  that  great  middle  class  which  forms  the  bone  and  sinew  and  brain 
of  the  Commonwealths  to  which  they  belong. 

The  leading  obiect  of  these  instit  ntions,  according  to  the  terms  of  the  Congressional 
chart4>r,  is  "  witnout  excluding  other  scientific  and  classical  studies  and  including 
military  tactics*  to  teach  such  branches  of  learning  as  are  related  to  agriculture  and 
the  mechanic  arts.''  The  Government  has  made  generous  and  special  provision  for 
extending  and  strengthening  the  agricultural  side  of  the  work  of  these  institutioBS, 
and  has  supplemented  the  requirement  that  they  shall  teach  military  tactics  by  provide 
ing  arms  and  equipment  and  detailing  officers  from  the  Regular  Army  for  the  purpMOseof 
military  instruction.  But  thus  far  nothing  has  been  done  to  provide  special  facilities 
for  i:)8tructiou  or  incentives  to  advancement  in  the  other  great  department  contem- 
plated by  the  law  of  1862,  viz,  **  the  branches  of  learning  related  to  the  meefaanio 
arts.''  The  tendencies  of  modern  industrial  development  have,  however,  compeUed 
attention  in  that  direction,  and  it  is  probable  that  during  the  last  twenty-five  years 
more  of  the  thought  of  the  educational  and  industrial  world  has  been  turned  to  that 
branch  of  subjects,  and  more  money  expended  in  promoting  them,  than  in  any  other 
single  direction.  Under  this  powerful  impulse  every  important  institution  of  higher 
leamiug  in  the  United  States  nas  been  forced  to  extend  its  work  in  the  matheuiatic^d 
and  physical,  even  more  than  in  the  natural  sciences,  while  many  new  institutions 
have  been  established,  either  as  technical  schools  or  manual  training  schools,  devoted 
wholly  or  very  largely  to  this  field  of  work.  Thus,  by  enlarging  the  curriculum  of 
the  old  iuHtitntions,  and  by  the  establishment  of  new  ones,  the  sciences  which  lie  at 
the  foundation  of  engineering  (a  word  which  may  be  taken  to  sum  up  and  express 
the  whole  matter)  have  received  an  enormous  impulse.  Nowhere  is  this  fact  more 
conspicuous  than  in  the  case  of  the  land-grant  colleges.  When  provision  was  first 
made  for  these  institutions,  the  caprice  or  indolence  of  an  indexing  clerk  labeled 
them  as  '' agricultural. ''  Common  convenience  and  a  tacit  response  to  popular  sen- 
timent for  a  time  perpetuated  the  label  and  well-nigh  obscured  the  fact  that  the 
original  law  of  Congress  contemplated  a  much  broader  purpose. 

iScope  and  purpose  of  land-grant  colleget. — But  events  have  proved  weightier  than 
words.  A  growing  public  need  has  compelled  these  institutions,  with  one  or  two 
apparent  exceptions,  to  increase  the  range  and  improve  the  quality  of  their  engi- 
neering work,  and  State  legislatures,  acting  in  close  touch  with  the  same  popnfar 
demand,  have,  as  a  rule,  been  more  willing  to  make  liberal  appropriations  for  that 
purpose  than  for  any  other.  The  result  is  that  a  vast  amount  of  instruction  in  all 
the  leading  branches  of  engineering  is  now  being  given  in  all  parts  of  the  United 
States,  much  of  it  being  of  an  extent  and  quality  not  surpassed  anywhere  in  the 
world.  These  land-grant  colleges  and  universities  are,  in  the  fullest  sense,  public 
institutions,  endowed  and  maintained  at  public  expense,  on  grounds  of  a  wise  and 
far-reaching  public  policy.  The  Wilson -Squire  bill  proposes  to  make  use  of  the  facili- 
ties thus  already  provided  at  public  expense  as  a  means  of  recruiting  one  arm  of  the 
public  service.  It  proposes  for  the  first  time  in  the  history  of  the  country  to  place 
the  graduates  of  these  institutions  upon  an  equal  footing  with  the  graduates  of  the 
Naval  Academy,  and  the  reaction  of  such  a  policy  upon  the  institutions  and  upon  the 
Naval  Academy,  as  well  as  upon  the  entire  naval  service,  could  not  fail  to  be  power- 
ful and  beneficial. 

Advantages  to  he  derived  by  the  Xaral  Academy  and  the  naral  service. — We  do  not  pro- 
pose in  this  report  to  pass  the  slightest  criticism  upon  the  system  of  instruction  pur- 
sued at  the  Naval  Acatlemy,  though  the  single  year  devoted  to  marine  engineering 
is  obviously  and  even  ridiculously  ina<lequate.  But  to  any  e<luoatioiial  institution 
nothing  is  more  fatal  than  isolation  from  the  life  of  other  institutions.  However 
strong  in  its  faculty,  its  equipment,  and  its  financial  support,  it  can  not  do  it«  best 
educational  work  or  keep  pace  with  the  progress  of  its  own  time  without  the  stim- 
ulus of  competition  with  others  engaged  in  the  same  field  of  activity.  Fixed  methods 
tend  to  become  routine,  routine  hardens  into  rigid  mechanism,  and  mechanism  would 
become  petrifaction  nnh'ss  it  were  saved  by  the  perennial  vitality  of  knowledge 
itself.  At  present  the  Naval  Aca<lemy  stands  alone.  Its  graduates  compare  them- 
selves with  one  another.  Its  standards  are  their  standards,  its  methods  their  meth- 
ods, its  range  of  work  their  range.  Bnt  the  passage  of  this  bill  would  promptly 
change  all  that.  The  graduates  of  the  Academy  would  at  once  be  brought  into  com- 
petition with  the  choicest  men  from  other  institutions,  and  the  competition  would 
test  not  merely  the*capacity  to  stand  a  fixed  theoretical  examination,  but  the  habit 
of  mind,  the  grasp  of  principles,  the  breadth  of  view,  the  adaptability,  the  readiness 
of  resources,  the  staying  quality  of  the  men  who  had  been  traine<l  under  the  differ- 
ent syst4»ms.  This  test  of  the  men  would  be  even  more  surely  a  test  of  the  institu- 
tions theni8eK«'s,  and  thus  the  existence  of  a  high  standard,  of  absolutely  uniform 
a]>plicatiou  in  all  parts  of  the  country,  would  have  au  immense  unlifting  and  vital- 
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izing  potency.  The  civilian  inHtituliona  would  learn  from  the  Academy  and  the 
Academy  from  them.  If  either  failed  to  stand  the  test  snccessfully,  both  pnhlic 
opinion  and  the  necessities  of  the  public  service  would  compel  the  finding  of  a 
remedy. 

Duty  of  ihf  nation  to  these  institutions, —The^ii  and  like  considerations  wonld  apply, 
if  the  only  question  were  how  to  secure  the  needed  increase  of  naval  engineers  at 
the  least  expense  and  of  the  highest  efticiency.  But  it  should  not  be  forgotten  that 
as  to  a  large  number  of  the  technical  institutions  of  the  country  (the  land-grant  col- 
leges and  universities  represented  in  this  Association)  the  National  (foveniment  is  in 
a  pecnliar  sense  responsible,  and  that  any  measure  calculated  to  wideu  their  field  of 
usefulness  not  only  serves  the  better  to  fulHll  the  original  intent  of  Congress  but 
closely  touches  the  honorable  repute  of  the  Government  itaelf.  Having  established 
these  institutions,  it  shoi^ld  a«lopt  such  a  policy  toward  them  as  will  maintain  them 
at  the  highest  point  of  etficiency  and  secure  frum  them  to  the  public  service  the 
largest  possible  return.  No  one  can  doubt,  for  example,  that  the  cause  of  good  order 
16  promoted  and  the  national  defense  strengthened  by  the  fact  that  they  are,  year  by 
year,  sending  out  into  the  community  a  very  considerable  number  of  young  men 
trained  in  a  knowledge  of  the  elements  of  military  science  and  practice,  better 
informed  as  to  the  place  the  military  service  occupies  under  our  system  of  institu- 
tions, and  prepared,  in  case  of  need  to  render  intelligent  and  efi'ective  service  to  the 
Government.  In  the  same  way  these  colleges,  without  a  cent  of  additional  expense 
to  the  Government,  but  by  the  simple  adoption  of  some  such  measure  as  the  bill 
referred  to,  may  be  made  to  contribute  to  the  naval  establishment  a  body  of  tech 
nical  skill  and  traininir  which  could  not  otherwise  be  secured,  except  by  an  immense 
annual  expenditure.  It  is  even  doubtful  whether  it  could  l>e  so  effectively  secured 
by  any  expenditure,  however  great,  applied  to  other  institutions  or  agencies,  as  it 
can  through  institutions  distributed  throughout  the  country  as  these  are,  and  hold- 
ing their  peculiar  relation  to  the  life  of  the  people. 

The  naval  service  strengthened  by  bringing  the  Naval  Academy  into  competition  with  other 
soientijio  institutions. — It  is  a  matter  of  common  remark  that  the  training  to  which 
our  present  naval  officers  are  subjected  and  the  course  of  life  which  they  necessarily 
pursue  tend  to  separate  them  in  occupation  and  in  habit  of  mind,  more  than  any  other 
oranch  of  the  public  service,  from  the  thoughts  and  feelings  and  interests  of  the  great 
mass  of  the  people.  Under  our  system  of  institutions  no  class  of  public  officiaU,  no 
branch  of  the  public  service,  no  body  of  men  what-soever,  ought  to  be  thus  compara- 
tively shut  out  from  contact  and  sympathy  with  the  common  life.  In  this  respectit 
would  be  of  incalculable  service-to' the  Navy  if  its  professional  ranks  were  constantly 
being  recruited  from  among  the  graduates  of  civilian  institutions  who,  at  their  age. 
would  necessarily  carry  into  the  naval  service  more  of  the  civilian  habit  of  mind  and 
manner  of  viewing  things,  and  would  compel  the  members  of  the  regular  naval  corps 
to  compete,  not  among  tnemselves  exclusively,  but  with  picked  men  representing  the 
best  training  of  the  country  at  large.  The  fact  of  the  naval  service  being  thus 
recruited  would  also  create  a  much  more  general  and  intelligent  interest  in  it  through- 
out the  country  at  lar^e,  and  would  help  to  educate  the  people  to  look  upon  it  more 
directly  as  one  of  their  own  agencies.  It  seems  unquestionable  that  this  mutual 
reaction  of  the  nation  upon  the  service  and  the  service  upon  the  nation  would  result 
in  great  advantage  to  both. 

A  naval  engineering  reserve  secured  by  passage  of  this  bill, — Nor  would  the  advantage 
be  measured  excluMively  by  the  number  of  students  from  civilian  institutions  who 
should  actually  enter  the  naval  service.  But  a  large  number  still,  who  would  prob- 
ably for  various  reasons  never  enter  the  service  except  in  case  of  an  emergency, 
would  yet  carry  with  them  into  their  civilian  employments  a  knowledge  of  and 
interest  in  the  technical  requirements  of  the  Navy,  which  wonld  furnish  a  body  of 
trained,  sympathetic,  and  intelligent  criticism  that  would  serve  as  a  wholesome 
tonic  to  the  service;  nnd,  more  than  all,  they  would  furnish  an  invaluable  naval 
reserve  which  the  country  might  summon  to  its  defense  in  time  of  war. 

The  national  need  of  a  naval  engineering  experiment  station. — At  the  risk  of  extending 
this  report  beyond  convenient  length,  we  must  briefiy  notice  two  other  features  of 
the  Wilson-Squire  bill — that  providing  for  an  engineering  experiment  station  and 
that  relating  to  the  organization  of  the  Engineer  Corps.  Of  the  former  little  need 
be  said  before  such  a  body  as  this.  The  quickening  impulse  that  has  been  given  to 
every  branch  of  agricultural  science  and  practice  by  the  establishmeut  of  experi- 
ment stations  in  the  United  .States  and  in  Europe  clearly  indicates  what  may  be  done 
by  such  agencies.  The  station  carries  on  systematically  and  continuously,  ou  a 
scale  of  broad  cooperation,  what  the  individual  in  most  cases  can  do  only  in  a  frag- 
mentary and  isolated  way.  A  similar  means  of  research  and  experiment  in  relation 
Ui  the  numerous  ami  difficult  engineering  problems  that  are  constantly  arising  could 
not  fail,  as  it  seems  to  us,  to  be  of  great  and  lasting  benetit  to  the  naval  service 
ilself  and  to  every  branch  of  th«'  limitless  field  of  physical  research.  It  is  wise, 
doubtless,  to  confine  the  Avork  of  the  station,  at  the  outset,  to  the  special  needs  of 
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the  Navy ;  but  the  resolu  obt«ine<l  there  must  Teiy  soon  become  common  property, 
to  the  beuetit  of  the  entire  industrial  sygtem  of  the  conntry.  The  proved  utility  of 
the  work  would  almost  of  necessity  lead  to  it«  exteoHion  in  many  new  direetiona, 
and,  if  the  spirit  and  purpose  of  this  bill  prevail,  the  whole  system  would  mcMtt 
naturally  become  correlated  to  and  coopMative  with  the  same  branches  of  work  in 
the  approved  t4^chnieiil  institutions  of  tne  country. 

The  tfraduate$  of  ieckuBlogical  •ckooU  will  demand  an  unqualijitd  military  staimt.^As 
to  the  ie^al  organiEation  of  the  Engineer  Corps  of  the  Navy  this  committee  has  not 
felt  that  it  could  wisely  undertake  to  form  an  opinion  respecting  a  question  so  much 
outside  of  the  range  of  its  immediate  concern.  It  has  preferred  to  devote  attention 
to  thoHe  educational  features  of  the  bill  upon  which  the  members  of  this  Association 
have  a  right  to  form  and  express  an  opinion,  and  the  committee  believed  that,  in  m> 
doing,  it  would  best  subserve  the  interests  of  the  naval  service  and  of  the  instita- 
tions  here  represented.  There  are,  however,  one  or  two  points  involved  in  the 
)>endini(  bill  which  are  quite  pertinent  to  the  considerations  presented  in  the  pre- 
ceding part  of  this  report.  It  strikes  the  nninstrncted  layman  as  a  very  peculiar 
condition  of  things  which  not  only  diminishes  the  necessary  expert  force  of  skilled 
engineers  far  lielow  the  point  of  actual  safety,  but  so  far  fails  to  recof^ize  changed 
conditions  as  to  relegate  that  force  to  a  position  of  military  inferiority.  A  recent 
editorial  in  the  London  Engineer,  discussing  this  general  subject  with  reference  to 
the  nee<ls  of  the  British  Navy,  says:  **The  truth  will  have  to  be  recognized  that 
without  the  engineer,  the  admiral,  the  captain,  the  blue-jacket,  the  whole  executive 
branch  of  the  service  are  useless.  The  naval  supremacy  of  Great  Britain  rests  in 
the  hands  of  the  engineers/' 

Value  of  the  machines  of  woral  reeteU, — iSince  the  year  1889  the  United  States  Gov- 
ernment has  made  contracts  lor  the  construction  of  hulls  and  engines  of  naval  vessels 
which,  including  premiums  paid,  amount  to  more  than  forty-five  millions  of  dollars. 
This  is  in  addition  to  the  amount  expended  in  the  construction  of  vessels  in  the  Gov- 
ernment navy-yards,  as  well  ns  for  armor  and  armament  of  all  the  vessels.  The 
mai^hinery  of  the  new  battleships  is  estimated  to  cost  at  least  40  per  cent  of  the  entire 
cost  of  hull'  and  motive  power,  that  of  the  fast  protected  cruise.,  over  50  per  cent, 
an<l  that  of  the  torpedo-boat  destroyer  66  per  cent.  This  is  exclusive  of  the  armor  and 
armament. 

Importance  of  giving  an  unqualified  official  9iatu$  to  the  engineer  officer. — The  modem 
war  ship  is,  in  fact,  a  great  fighting  machine,  the  construction,  mainteDance,  and 
handling  of  which  demand  the  highest  skill  and  training.  The  graduates  of  onr 
technical  institutions  who  are  fit  for  the  performance  of  such  duties  are  everywhere 
in  demand  in  the  higher  walks  of  all  the  engineering  professions,  where  they  are 
accustomed  to  receive  the  consideration  and  pay  to  which  their  attainments  entitle 
them.  It  need  hardly  be  said  that  such  men  will  not  be  attracted  to  the  engineering^ 
service  of  the  Government  unless  they  find  in  that  service  the  same  conditions  pre- 
vailing. It  is  accordingly  an  essential  part  of  the  scheme  for  inviting  the  graduates 
of  technical  institutions  to  enter  that  service  that  they  shall  there  receive  the  rank 
which  is  required  by  the  nature  of  their  duties.  We  can  not  better  state  the  natnre 
of  these  d-nties,  as  illustrating  the  real  status  of  the  engineer  in  the  modem  navy, 
than  in  the  words  of  Professor  Hollis,  of  Harvard  University,  who  was  formerly  an 
officer  in  the  service: 

*'  The  duties  performed  on  shore  by  the  engineer  consist  of  the  design  and  inspec- 
tion of  the  propelling  machinery  and  boilers,  and  of  certain  auxiliary  machines  for 
all  our  ships;  of  the  care  of  navy-yard  machinery  under  the  control  of  the  Bureau  of 
Steam  Engineering,  and  the  inspection  of  boilers;  of  the  superintendence  and  inspec- 
tion of  all  repairs  to  machinery ;  of  all  the  routine  duties  incident  to  examination  of 
men  for  employment  or  enlistment  in  the  engine  departments;  and  to  the  examina- 
tion of  officers  for  promotion,  and  of  the  inspection  of  certain  materials  for  use  in 
the  naval  service. 

"The  duties  of  the  engineer  at  sea  consist  of  the  care  of  propelling  machinery  and 
of  most  of  the  auxiliary  machinery;  of  the  repairs  to  all  mtichinery;  of  keeping 
watches  in  all  except  the  smaller  vessels,  and  superintending  the  running  of  machin- 
ery ;  of  looking  after  the  storage  and  expenditure  of  coal  and  stores;  of  keeping  that 
part  of  the  double  bottom  and  inner  skin  of  the  ship. beneath  the  machinery  and 
boilers  properly  cleaned  and  painted;  of  looking  after  the  efi^ciency  of  all  pnmps;  of 
keeping  in  good  condition  all  water-tight  doors  in  the  machinery  and  boiler  com- 
partments; of  making  all  official  reports,  and  requisitions  under  the  cognizance  of 
the  Bureau  of  Steam  Engineering;  of  maintaining  a  division  of  from  20  to  196  men 
in  a  state  of  organization  and  efficiency,  the  number  of  men  depending  upon  the  size 
of  the  ship ;  also  of  requiring  and  inspecting  the  clothing  for  these  men ;  and  of  other 
duties,  such  as  court-martial,  official  inspections,  ship  visiting,  and  examination  of 
provisions  and  stores  which  all  officers,  line  and  staff  alike,  have  to  share.'' 

It  is  obvious  that  the  engineer's  service  is  the  vital  point  of  safery  both  for  the 
ship  and  for  the  lives  of  its  crew.  A  failure  here  might  easily  involve  appalling  dis- 
aster in  time  of  peace  and  national  humiliation  in  time  of  war. 
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Work  accomplished  by  the  AMOciaiion.—In  furtheranco  of  the  dnty  intrusted  to  it, 
tbe  coTDmitteo  has  labored  to  present  and  urge  the^e  views  as  fully  and  widely  as 
possible.  An  extensive  correspondence  was  carried  on  within  and  beyond  the  niein- 
oership  of  this  Association,  and  the  response  was  in  nearly  every  instance  roa^t  cor- 
dial and  helpful.  The  committee  desires  in  this  public  manner  to  express  its  hearty 
appreciation  of  the  intelligent  and  earnest  etforts  put  forth  in  so  many  quarteis. 
Some  institutions  enlisted  not  only  their  faculties,  but  their  boards  of  trustees,  their 
alumni,  and  their  students.  Engineering  societies,  newspapers,  and  magazines  have 
given  a  vigorous  and  effective  support  to  the  measure,  and  we  have  good  reason  to 
believe  that  a  continuance  of  the  same  a<>tivity  will  result,  at  no  distant  day,  in  the 
enactment  of  a  law  embracing  all  the  important  features  of  the  present  bill. 

Geo.  W.  Atiierton, 
James  H.  Smart, 
Henry  C.  White, 

Committee. 

Mr.  Harris.  I  move  that  the  report  be  acoepte<l  and  that  the  committee  be  con- 
tinued under  the  original  instructions. 

Carried. 

The  Chairman.  We  will  now  take  up  the  amendment  to  the  constitution,  relat- 
ing to  membership,  proposed  by  H.  P.  Armsby.  of  Pennsylvania,  as  follows:  ''No 
delegate  shall  vote  in  more  than  one  section  and  each  delegate  shall,  when  present- 
ing his  credentials,  designate  the  section  in  which  he  desires  to  vote.'^ 

It  was  voted  that  this  question  be  indefinitely  postponed. 

The  Chairman.  The  president's  annual  address  is  now  in  order,  and  President 
S.  W.  Johnson  will  address  the  Association. 

Annual  Address  by  the  President. 

Qentlemen:  I  shall  occupy  your  valuable  time  for  but  a  few  moments  on  this 
occasion.  Yon  are  s]>ecially  concerned  in  two  great  branehes  of  worthy  endeavor, 
viz,  the  promotion  of  agriculture  and  experiment  and  the  education  of  those  who 
are  or  are  to  be  engaged  in  the  practice  of  agriculture,  mechanic  arts,  commerce, 
and  domestic  affairs. 

You  represent  54  agricultural  experiment  stations  to  which  are  attached  33  sub- 
stations wherein  586  ]>ersons  are  working  with  head  and  hand  in  the  business  of 
discovery.  Vou  also  represent  57  agricultural  colleges  that  employ  over  1,300  teach- 
ers and  officers  in  giving  instruction  to  14,000  pupils,  young  or  old,  in  industrial 
science  and  practice.  In  support  of  these  grand  enter])rises  you  have  the  good  will 
and  substantial  aid  of  our  Uniwed  States  in  their  legislative  and  executive  capacities, 
and  in  most  cases  liberal  appropriations  from  the  governments  of  the  several  ^States. 

You  have  tbe  intelligent  appreciation  and  hearty  cooperation  of  all  good  citizens 
who  have  been  able  to  thoroughly  inform  themselves  as  to  the  objects  and  methods 
of  your  work. 

Our  country  has  become  noted  for  the  endowment  of  many  schools,  colleges,  and 
even  universities  by  men  whose  thrift,  enterprise,  and  good  fortune  have  enabled 
them  to  amass  wealth.  Some  of  the  colleges  represented  in  this  association  have 
been  thus  essentially  aided  by  private  munificence. 

We  have  also  evidence  that  the  agricultural  experiment  stations  are  finding  similar 
appreciation.  A  citizen  of  Connecticut,  who  during  his  lifetime  manifested  a  lively 
interest  in  the  work  of  the  station  with  which  I  am  identifieil,  has  bequeathed  a 
very  considerable  estate  to  the  board  of  control  of  that  station,  providing  that 
presently  one-half  of  the  income  and  ultimately  the  entire  income  therefrom  shall  be 
applied  to  carrying  on  the  work  of  that  station  in  accordance  with  the  legislative 
enactments  under  which  tbat  work  has  been  prosecut<'d  hitlierto. 

The  forty  years  that  have  elapsed  since  I  began  to  teach  agricultural  science  have 
wunessed  a  most*wonderfu1  development  in  general  and  technical  education.  The 
school  in  which  I  commenced  my  life  work  in  the  year  1855 — one  of  the  first  to  estab- 
lish and  I  believe  one  of  the  very  few  to  maintain  courses  of  agricultural  instruction 
without  a  break  for  forty  years — had  when  I  took  a  place  in  its  faculty  but  two  work- 
ing professors  and  the  same  number  of  assistants.  It  had  but  25  or  30  students;  its 
total  yearly  Income  was  about  $3,000 ;  its  entire  endowment  yielded  but  $300  annually, 
and  that  source  of  income  was  cut  off  after  a  few  years. 

Now  that  school  has  a  corps  of  teachers  larger  than  our  greatest  universities  had 
when  it  began  its  career,  its  annual  pay  roll  exceeds  $100,(^,  and  some  550  or  more 
students  are  in  daily  attendance.  Forty-five  years  ago,  when  I  was  in  that  school  as 
a  student,  no  examinations  were  required  on  entrance,  and  no  honors  were  awarded 
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on  ilepartnre.  Now,  with  very  few  exceptions,  i  ts  atudents  are  candidates  for  defcrttm, 
antlHiistain  an  entrance  examination  which  of  itself  is  almost  a  liberal  education. 

The  last  twenty  years  have  seen  a  no  less  remarkable  development  of  the  agricnl* 
tnral  experiment  station.  Here  Connecticut  was  again  among  the  pioneers,  and  she 
then  harbored  within  her  borders  some  dreamers  of  a  good  time  coming  when  indus- 
trial practice  and  science  shonld  voluntarily  yoke  themselves  together  and  harmo- 
niously pull  together  for  the  common  good.  But  that  in  so  short  a  space  as  tweoty 
years  every  State  and  every  Territory  that  was  and  that  was  to  be  within  that  tune 
should  have  one  or  more  etfective  experiment  stations  in  full  operation,  eatered  not 
into   he  heart  of  any  man  to  conceive. 

In  1853  I  hud  the  good  fortune,  as  a  stndent,  to  matriculate  in  the  University  of 
Leipsic.  I  soon  found  my  way  to  Mockem,  a  neighboring  village,  where  had  been 
very  recently  established  the  earliest  agricultural  experiment  station,  founded  on  a 
farm,  by  an  association  of  farmers  for  the  exclusive  purpose  of  applying  the  methods 
of  scientitic  research  to  elucidating  urgent  questions  of  farm  practice.  iSince  that 
time  I  have  had  occasion  to  become  somewhat  familiar  with  the  work  of  most  of  the 
European  agricultural  ex|>eriment  stations,  and  I  am  proud  to  be  able  to  say,  I  belicTe 
truthfully,  that  the  ex|>eriment  stations  of  these  United  States  are,  on  the  whole, 
not  less  efficient  and  not  less  useful  than  those  of  the  Old  World.  We  hare  not  made 
such  brilliant  discoveries  or  carried  out  snoh  extensive  fundamental  investigations 
as  are  associated  with  the  names  of  Woltf,  Julius  Kiihn,  Gustav  Kiifan,  Henneber^, 
Stohmann,  Hellriegel,  Nobbe,  and  Wollny,  but  we  have  made  a  good  beginning,  and 
have  laid  some  foundations,  broad,  deep,  and  permanent,  on  which  fair  superstruc- 
tures are  surely  building,  which  itls  admissible  to  hope  will  favorably  com|Mire  with 
the  results  of  the  efforts  of  our  Eurofiean  colleagues,  who  were  earlier  in  the  field 
and  have  had  twice  or  thrice  the  time,  or  even  more,  for  bringing  their  work  to 
fruition  that  any  of  us  have  ei^oyed. 

In  both  college  work  and  station  work  we  have  to  adapt  our  efforts  to  the  needs  of 
those  who  are  to  be  Immediately  benefited.  Neither  college  nor  station  can  secnre  the 
support  of  citizens  who  are  unable  to  appreciate  what  we  are  doing.  Our  duty  is  to 
aim  as  high  as  possible  without  overshooting  the  mark.  We  can  not  succeed  with 
instruction  that  is  too  purely  disciplinary,  because  our  constituents  will  not  relish 
It ;  neither  will  success  oe  attained  ny  the  cramming  process,  ^e  young  pupil  and 
the  parent  must  both  be  brought  to  see  that  profitaole  education  demands  first  of 
all  enlargement  of  mental  capacity  as  an  essential  prerequisite  to  extensive  acquisi- 
tions of  knowledge,  and  that  if  a 'man  is  well  exercised  and  developed  in  all-round 
intellectual  athletics  his  appetite,  his  digestive  and  assimilatory  powers  may  bo 
fully  trusted  to  find  abundant  nourishment  and  to  make  rapid  and  healthy  growth. 

riifortunately,  we  have  too  many  rather  bright  but  small,  smoothbore  citizens, 
who  can  not  perceive  that  they  are  not  great  gi»n*»  and  who  are  ready  on  the  briefest 
notice  to  undertake  the  world's  work,  which  they  hasten  to  do  by  disparaging, 
undermining,  and  leveling  down  whatever  is  above  their  power  to  surmount  or  to 
understand.  The  pernicious  activity  of  these  undisciplined  superficial  people  tends 
to  bring  it  to  pass  that  schools,  colleges,  and,  if  possible,  experiment  stations  are 
organized  and  operated  on  a  low  plane  by  men  who  impose  on  the  public  with  large 
talk  about  little  things,  to  the  disgust  and  humiliation  of  the  true  friend  of  prog  teas. 

But  such  drawbacks  will  not  permanently  block  the  wheels.  You  can  not  get 
together  twenty  or  thirty  young  men  or  young  women  and  begin  to  educate  them  on 
ever  so  narrow  and  elementary  a  basis  that  they,  or  the  best  of  them,  will  not  sooner 
or  later  acquire  that  unc^uenchable  thirst  for  knowledge  and  that  acti\'ity  of  mind 
which  surely  impel  to  wider  and  higher  culture. 

In  my  own  State  the  Sheffield  School  of  Yale  University  has  been  definitely  pro- 
nounced unsuited  for  agricultural  and  mechanic-art  education,  because  it  requires 
an  elementary  knowledge  of  Latin  for  admission  to  Its  regular  courses.  But  now  we 
are  told  that  the  students  of  the  Storrs  Agricultural  College  who  have  entered  that 
institution  without  further  preparation  than  the  common  school  can  furnish,  and 
who  may  have  a  preliminary  year  in  the  college  itself  to  make  up  deficiencies  in  pre- 
liminary studies — we  are  tohl,  1  say,  that  these  young  men  and  young  women  desire 
to  study  Latin,  having  found  that  there  is  great  use  for  some  acquaintance  with  this 
immortal  dead  language,  and  having  come  to  perceive  that  those  who  know  Latin 
are  far  better  judges  of  its  utility  than  those  who  do  not. 

In  agricultural  and  industrial  education  much  good  use  may  easily  be  made  of 
both  Latin  and  Greek,  because  they  are  so  universally  taught  in  our  preparatory 
schools  and  academies,  because  they  furnish  excellent  mental  disi'ipline,  and  for  the 
important  reascm  that  some  knowledge  of  them  vastly  facilitates  the  handling  of  the 
English  tongue,  the  mastery  of  science,  nomenclature,  and  the  acquisition  of  a  work- 
ing use  of  I'rench  and  Gorman  scientific  literatures,  those  vast  storehouses  of  things 
new  and  olU,  inability  to  employ  which  is  a  heavy  handicap  to  the  iuvestiirator  in 
every  department  of  inquiry. 

But  for  the  tens  who  can  devote  the  time  needful  for  a  really  liberal  education 


45 

there  are  thousands  that  umst  be  content  with  a  smaller  intellectual  equipment,  and 
to  them  it  is  a  great  boon  that  we  have  in  every  State  and  Territory  of  the  Union  a 
school,  colleg^e,  or  university  where  they  can  obtain  cheaply  the  means  of  self- 
development  in  many  noble  directions,  and  of  instruction  in  many  useful  sciences  and 
arts;  and  if  but  few  can  make  present  avail  of  the  lull  three  or  four  years'  curric- 
ulum, yet  in  some  of  the  shorter,  more  technical  courses  which  are  now  so  generally 
and  generously  offered  the  earnest  inquirer  may  find  opportunity  to  enter  on  the 
highway  of  science.  And  here  1  may  perhaps  be  pardoned  for  expessing  my  per- 
sonal satisfaction  in  the  recent  successes  of  the  shorter  course.  The  vain  efforts  of 
my  teaching  colleagues  and  myself  thirty  years  ago  to  secure  attendance  of  more 
than  a  very  few  young  farmers  on  our  longer  courses  of  agricultural  instruction  led 
us  to  plan  and  announce  a  shorter  course  to  fully  occupy  and  to  bo  completed  in  six 
weeks  of  the  winter  time,  and  for  years  Professor  Brewer  and  I  held  ourselves  remly 
to  do  extra  work  in  behalf  of  any  who  might  enter  for  such  a  course.  But  we  were 
up  before  the  daybreak,  and  the  generation  then  on  the  stage  had  to  pass  and  make 
room  for  another  before  either  the  longer  or  the  shorter  course  was  to  be  in  demand 
in  the  State  of  Connecticut. 

It  is  something,  however,  to  have  been  forerunners,  even  though  seemingly  we 
were  but  as  **a  voice  in  the  wilderness,"  for  the  wilderness  is  1>reaking  into  bloom. 

The  skillful  teacher  will  know  how  to  make  the  study  of  any  subject  and  the  prac- 
tice of  any  art  wholesome  as  a  discipline,  as  well  as  satisfying  and  inspiring  to  the 
awakened  intellect.  For  this  purpose  the  teacher  should  evermore  remain  an  earnest 
student,  keeping  as  far  as  possible  abreast  with  the  advance  of  knowledge  in  the 
subjects  he  teaches,  and  if  he  can  also  take  active  part  in  research  his  influence  will 
be  the  more  powerful  and  pervading. 

JuBt  as  in  our  colleges  of  agriculture  and  mechanic  arts,  we  should  be  careful  at 
the  outset  to  fit  discipline  and  instruction  to  the  actual  needs  of  the  students.  So  in 
the  experiment  station  we  ought  at  first  to  give  prominence  to  those  lines  of  work 
which  our  constituencies  can  most  plainly  see  are  to  them  directly  useful— are,  in 
fact,  to  them  indispensable.  The  first  and  firmest  hold  which  the  stati<m  has  ha<I  on 
the  people  of  the  Eastern  and  Southern  States  has  been  its  demonstrated  ability  to 
make  the  farmer  safe  in  the  purchase  and  intelligent  in  the  use  of  commercial  fer- 
tilizers. Another  stout  link  between  practice  and  science  has  been  that  series  of 
developments  which  are  vividly  called  to  mind  by  mention  of  the  "Babcock  test." 

When  the  men  of  practice  find  that  they  can  safely  confide  in  and  rely  on  the  men 
of  science  in  respect  both  to  what  the  latter  claim  they  can  do  and  admit  they  can 
not  do,  then  the  men  of  science  are  warranted  in  entering  upon  the  wide  field  of 
abstract  research;  then  they  are  indeed  blameworthy  if  they  fail  to  give  a  share  of 
their  best  endeavor  to  winning  for  the  domain  of  science  some  portion  of  the  vast 
outlying  realm  of  darkness  unexplored.  For  some  of  us  that  duty  is  already  knock- 
ing at  our  doors;  for  all  of  us  the  time  is  short  during  which  we  can  justifiably  neg  • 
lect  to  kindle  and  to  tend  and  direct  the  search  lights  of  truth. 

An  immense  advantage  enjoyed  by  the  German  investigator  consists  in  the  fact  that 
he  has  a  clientele  of  landed  proprietors  who  have  theniiselves  passed  the  strenuous 
discipline  of  the  gymnasium  and  the  university,  and  have  also,  so  to  speak,  inherited 
liberal  culture  from  ancestors  highly  educated  both  in  the  theory  and  the  practice  of 
field  and  crop  culture,  and  in  all  branches  of  husbandry  and  rural  technology. 

Thus  it  was  that  the  Saxon  Society  of  Landholders,  which  founded  the  station  at 
Mockem,  secured  at  the  outset  a  brilliant  young  scientist.  Dr.  Wolft',  and  an  experi- 
enced farm  manager,  Mr.  Behr,  to  initiate  the  work  of  that  station.  These  men  were 
supplied  with  competent  assistants,  and  they  at  ouce  began  investigations  of  plant 
nutrition  and  of  animal  nutrition,  without  any  special  reference  to  immediate  results, 
and  the  work  thus  laid  out  on  broad  lines  has  been  almost  stea<lily  prosecuted  in 
that  station  to  this  day,  and  will  doubtless  go  on  for  years  to  come,  or  until  a  satis- 
factory conclusion  has  been  reached. 

Let  ns  hope  that  ere  long  in  this  countr^*^,  as  in  the  Old  World,  the  stations  will  be 
empowered  to  put  the  capable  investigators  into  positions  where  they  can  give  their 
powers  unreservedly  and  exclusively  to  discovery.  I  have  found  great  satisfaction 
in  following  from  day  to  day  during  the  last  six  or  seven  years  the  steady  progress 
which  Dr.  Osborne's  often  batfied  but  always  renewed  efforts  have  accomplished  in 
bringing  order  and  illumination  into  the  chaos  of  plant  proteids. 

A  clear  knowledge  of  the  various  individual  proteids — their  composition,  prop- 
erties, physical  and  chemical,  and  the  means  of  distinguishing  and  identifying  them — 
is  evidently  of  the  most  fundamental  importance.  Osborne's  work  has  demonstrated 
that  scarce  a  single  one  of  this  class  of  bodies  had  been  obtained  by  earlier  investi- 
gators in  a  state  of  purity  or  had  been  analy/.ed  with  correct  results.  He  has  shown 
that  various  names  long  current  in  proteid'literature  were  applied  to  indefinite  mix- 
tures or  to  supposed  substances  that  do  not  exist.  He  has  alsomade  evident  that  under 
the  names  "conglntin"  and  "vitellin"  no  less  than  hix  distinct  proteid  substances 
have  been  confounded  together.    So  soon  as  the  proteid  of  our  important  feeding 
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Stuffs  have  beeu  chemically  differeDtiate«l  and  detined,  it  will  be  in  order  to  attadc 
tbo  iiroblems  of  their  chemical  coustitntiou  by  the  methods  of  research  that  have 
beeu  applied  ^Tith  such  brill  taut  BQc-ceBS  iu  the  modem  study  of  organic  chemistry. 

Tutil  the  work  thus  outlined  has  been  carried  far  toward  a  satisfactory  finish,  the 
precise  uutritive  value  of  the  prot<»id8  will  reuiaiu  an  irresolvable  problem. 

lu  respect  to  the  carbohydrates,  including  the  peutosaus  and  pentoses,  reoeat 
developments  of  the  mo6t  signal  importance  have  been  attained,  maiuly  through 
the  ;;enius  and  persistence  of  Emil  Fischer.  Here,  too,  much  remains  to  be  le-amed. 
What  do  we  know  of  the  nature  of  the  various  vegetables  u84-d  and  valued  as  food 
for  man  and  bea»t!  The  cabbage,  the  pumpkin,  the  onion,  the  apple,  pear,  orange, 
grape,  all  iuvite  the  beginning  of  investigation,  while  wood,  straw,  hay,  aud  all 
common  forms  of  forage,  together  with  the  sugar  beet  and  the  turnip,  are  subjects 
whose  study  has  g<me  just  far  enough  to  display  the  meagerness  of  our  knowledge 
of  them.  It  is  to  l>e  hoped  that  those  chemists  among  us  who  have  worked  with 
ToUeus  in  this  field  may  find  opportunity"  to  cultivate  it  further. 

And  here  I  would  urge  the  youuger  scientists  of  our  colleges  and  stations  to  place 
themselves,  if  for  but  a  few  months  only,  under  the  influence  of  the  great  European 
teachers,  and  I  hold  it  to  be  a  most  worthy  use  of  any  funds  that  may  be  available 
to  send  college  teachers  aud  station  workers  abroad  to  gather  inspiration  aud  finish 
at  the  Old  World  shrines  of  science.  Considered  as  mere  tools,  our  chemists,  botan- 
ists, and  nil  who  adopt  college  and  station  duty  as  life  work  are  worth  sending  to 
be  sharpened,  adjusted,  and  polished  where  that  business  has  been  transacted  long- 
est and  most  efficiently. 

In  closing  1  will  briefly  call  attention  to  some  matters  connected  with  the  publi- 
cations of  our  stations  which,  to  my  miud,  admit  of  betterment. 

As  a  station  director,  I  hold  it  to  be  extremely  important  that  the  library  of  my 
station  and  my  own  private  library,  which  is  necessarily  distant  from  the  station, 
should  contain  complete  flies  of  all  the  publications  of  all  the  stations,  so  arranged 
that  any  of  them  may  be  iustautly  referred  to. 

For  this  purpose  it  is  essential  that  a  uniform  system  of  publication  be  adopted  and 
strictly  followed  by  all  the  stations.  The  plan  most  in  use  is  to  issue  the  two  kinds 
of  printed  matter  that  are  named  in  the  acts  establishing  the  stations,  viz.  bulletins 
and  annual  reports.  I  am  of  the  opinion  that  it  is  a  mistake  to  put  forth  other  stales 
of  publications  for  two  reasons— (1)  the  annual  report  and  the  bulletins  are  sufficient 
in  number  aud  in  kind  to  iuclude  everything  that  it  is  desirable  to  print,  and  (2)  to 
issue  circulars,  extras,  or  what  not  is  to  make  an  unnecessary  complication,  which  has 
no  t«'rrors  for  the  one  director  who  prepares  and  prints  them,  but  which  may  be  the 
last  back-breaking  straws  on  the  shoulders  of  the  other  directors,  who  have  to  spend 
many  weary  hours  in  trying  to  keep  the  run  of  the  hundreds  of  station  documents 
that  are  yearly  issued. 

I  would  respectfully  suggest  that  simplicity  is  much  easier  and  much  more  satis- 
factory than  complexity,  which,  iu  case  of  station  documents,  always  tends  to 
perplexity. 

Another  matter  of  impoi*tance  tending  to  the  longevity  of  station  directors  and 
librarians  is  that  bnlletins  should  be  perfectly  distinguished  and  identifltnl  by  two 
simple  earmarks,  viz,  the  name,  in  the  first  place,  of  the  station  from  which  they 
proceed,  and,  second,  by  consecutive  numbering,  using  whole  numbers  only. 

If  I  have  iu  hand  Bulletin  45,  then  I  ought  to  be  able  to  know  that  44, 43,  and  all 
the  lesser  numbers  have  been  not  only  planned  or  written,  but  have  been  printed  and 
distributed.  If  after  receiving  45  I  get  45a  aud  45d,  I  can  infer  that  456  and  45c 
have  been  issued,  but  I  have  no  basis  on  which  I  can  estimate  how  many  of  the  let- 
ters of  the  a]phal>et  are  likely  to  stand  for  separate  bulletins,  and  I  must  write  a 
letter  in  order  to  get  my  bearings,  or  else  the  publishing  station  must  take  the 
trouble  to  print  and  send'out  a  key  to  its  cipher. 

Again,  a  technical  bulletin,  or  a  second  or  a  new  series,  or  Bulletin  A,  B,  C,  now 
aud  then  appears  to  break  the  continuity  of  an  otherwise  orderly  sequence.  These 
sports  and  freaks  are  out  of  the  line  of  natural  evolution  and  their  survival  should 
be  frowned  upon  as  not  of  the  fittest,  but  as  unmistakable  misfits. 

I  desire  to^xpress  the  earnest  wish  that  each  station  shall,  if  possible,  maintain  a 
small  reserve  of  publicatious,  the  first  demand  upon  which  shall  be  to  make  good 
the  wants  of  the  sister  stations. 

Geutlemen  of  the  Association,  I  thank  you  most  heartily  for  the  honor  of  presid- 
ing; over  your  deliberatious  at  this  meeting,  and  for  your  appreciative  attention  oa 
this  occasion. 

Adjourned  to  meet  at  9  o'clock  Wednesday  morning. 
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MoRNiNa  Session,  Wednesday,  November  11, 1896. 

The  convention  was  called  to  order  by  President  S.  W.  Johnson  at  9  o'clock  u.  ni. 

The  Chairman.  I  have  to  announce  that  the  members  of  the  committee  on  mili- 
tary will  be  G.  W.  Atherton,  A.  Q.  Holladay,  and  H.  H.  Goodell.  General  business 
is  now  in  order. 

Mr.  Goodell.  I  am  instructed  by  the  executive  committee  to  report  back  the 
TeHolution  of  Mr.  Wheeler  (st^e  p.  31)  in  following  modilied  form,  and  move  its  adop- 
tion: 

Resolved,  That  it  is  the  sense  of  this  Association' that  station  workers  in  quoting 
others  should  give  them  credit  therefor  and  make  such  citations  as  will  facilitate 
ready  reference. 

Adopted. 

Mr.  GoODELf..  I  am  instructed  to  report  back  the  following  resolntion  of  Mr. 
Wheeler,  with  the  recommendation  that  it  is  inexpedient  to  take  action  at  the 
present  time : 

Whereas  owing  to  a  lack  of  indexing,  or  to  any  uniform  system  of  indexing  the 
station  publications,  much  ditticulty  is  encountered  on  the  part  of  those  who  wish 
to  consult  them,  especially  where  the  card  index  of  the  Office  of  Experiment  Sta- 
tions is  not  available,  and  to  encourage  farmers  and  others  in  the  several  States  to 
preserve,  bind,  and  keep  them  for  reference:  Therefore  be  it 

liesolve^f  That  this  Association  recommends  that  the  publications  of  each  station 
for  the  year  be  paged  consecutively,  and  that  there  be  appended  to  the  annual 
report,  or  final  publication  for  the  year,  a  title  page  and  an  alphabetical  index  of 
BUDJects  similar  to  that  in  the  Experiment  Station  Record. 

The  executive  committee  have  considered  this  matter  and  have  found  such  obsta- 
cles in  the  way  that  they  think  it  inexpedient  to  take  action  at  the  present  time.  It 
was  found  that  in  a  number  of  States  the  bulletins  were  ]>ubli8hed  by  the  stations, 
while  the  annual  report  was  published  by  the  State  printer,  and  therefore  it  was 
difficult  to  page  them  consecutively.  In  addition  to  this,  it  was  found  that  an  index 
to  the  bulletins  would  not  be  allowed  with  the  annual  report  if  published  by  the 
State  printer.  For  these  reasons  the  execntive  committee  report  that  it  is  inexpe- 
dient to  take  action  at  this  time. 

Mr.  Athertox.  I  move  that  the  executive  committee  be  instructed,  either  directly 
or  indirectly,  by  reference  to  the  proper  standing  committee  to  give  the  subject  as 
full  consideration  as  possible  during  the  present  year,  to  the  end  that  some  con- 
venient system  may  be  ado)>ted,  and  that  report  may  be  made  at  the  next  annual 
convention. 

Carried. 

Mr.  Goodell.  I  am  instructed  by  the  executive  committee  to  report  back  the 
resolution  of  Mr.  Harris,  in  a  modified  form,  and  move  its  adojition : 

Resolvedy  That  a  committer  of  three  college  presidents  be  appointed  by  the  chair 
to  wait  on  the  Commissioner  of  Education  and  request  the  compilation  of  a  table  of 
statistics,  similar  to  the  one  prepared  by  President  Atherton  several  years  since,  and 
that  if  it  prove  impossible  to  obtain  prompt  publication  of  the  statistics  by  the 
Bnreau  of  Education,  the  committee  be  authorized  to  prejiare  and  publish  statistics 
at  the  earliest  date  practicable. 

Adopted.     (For  committee,  see  p.  52.) 

Mr.  Goodell.  I  am  instructed  by  the  executive  committee  to  move  the  adoption 
of  the  following  resolution: 

ReMolvedf  That  hereafter  committees  shall  not  incur  any  expense  whatsoever  with- 
out the  specific  authority  of  the  executive  committee  first  previously  obtained. 

Adopted. 

Mr.  Goodell.  There  was  referred  to  the  executive  committee  a  recommendation 
that  a  standing  committe  of  five  be  appointed  on  nomenclature.  The  executive  com- 
mittee recommend  the  adoption  of  this  recommendation. 

Adopted.     (For  committee,  see  p.  63.) 


48 

Mr.  Gooi>ELL.  The  following  memorial  preeentod  by  Mr.  G.  McCarthy  was  referred 
to  the  executive  committee^  and  inasmuch  as  it  was  not  read  last  night  I  will  read 
it  now.  It  is  signed  by  thirty-seven  directors  of  experiment  stations,  and  is  u 
follows : 

The  nndersigned  directors  of  American  experiment  stations,  recognizing  the  benefit 
to  be  derived  to  agriculture  from  an  improvement  in  the  quality  of  seed  merchan- 
dise and  by  enabling  seedsmen  to  offer  a  guaranty  of  specified  quality,  request  thn 
Association  to  appoint  a  committee  of  experts  in  seed  testing  to  devise  and  adopt  a 
standard  form  of  seed-testing  apparatus  and  method  of  procedure  for  use  in  all 
American  stations  who  shall  hereafter  publish  seed  tests,  to  the  end  that  all  snch 
work  shall  be  strictly  comparable  and  that  seedsmen  luay  guarantee  the  quality  of 
their  seeds  according  to  the  official  metho<l. 

We  suggest  that  the  committee  so  appointed  shall  meet  in  Washington  as  soon  as 
possible  after  the  a<Ijoumment  of  the  Association,  and  shall  adopt  a  standard  method 
and  form  of  apparatus,  and,  further,  shall  report  the  same  to  the  Director  of  the  Office 
of  Experiment  Stations  of  the  United  States  Department  of  Agriculture,  who  shall 
be  requested  to  officially  publish  the  same.  After  such  publication,  no  change  in 
method  or  apparatus  shall  be  permissible  until  the  same  has  been  approved  and 
adopted  at  a  regular  meeting  of  the  Association  or  by  a  committee  newly  appointed, 
and  so  on  from  year  to  year. 

That  the  Director  of  the  Office  of  Experiment  Stations  shall  be  requested  to  con- 
tract with  some  responsible  instrument  maker  to  furnish,  at  a  reasonable  price,  the 
official  form  of  apparatus  and  accessories  to  all  who  may  desire  the  same  at  their 
own  cost. 

We  suggest,  further,  that  the  Secretary  of  Agriculture  be  requested  to  defray  the 
actual  and  necessary  expenses  of  the  members  of  the  committee  while  so  engaged, 
out  of  any  funds  of  the  Department  available  for  the  purpose.  If  this  is  impracti- 
cable, the  expenses  of  each  member  of  the  committee  will  be  met  by  the  institution 
which  he  represents. 

The  executive  committee  report  back  the  memorial  of  Professor  McCarthy  in  the 
following  modified  form,  and  recommend  it»  adoption: 

The  undersigned  directors  of  American  experiment  stations,  recognizing  the  bene- 
fit to  be  derived  to  agriculture  from  an  improvement  in  the  quality  of  seed  merchan- 
dise and  by  enabling  seedsmen  to  offer  a  guaranty  of  specified  quality,  reqnest  the 
Association  to  appoint  a  committee  of  experts  in  seed  testing  to  devise  and  adopt  a 
standard  form  ot  seed- testing  apparatus  and  methods  of  procedure  for  use  in  all 
American  stations  which  shall  hereafter  publish  seed  tests,  to  the  end  that  all  Kuch 
work  shall  be  strictly  comparable,  and  that  seedsmen  may  guarantee  the  quality  of 
their  seeds  according  to  the  official  methods,  said  committee  to  report  at  the  next 
annual  convention. 

Carried.     (For  committee  see  p.  63.) 

Mr.  Smaut.  I  move  that  the  president  of  the  Association  appoint  a  nominating 
committee  of  nine  to  report  to  the  Association  a  list  of  candidates  for  the  offices  to 
be  filled. 

Carried.     (For  couiniittee  see  p.  56.) 

Mr.  Athuuton.  I  move  that  the  Association  give  unanimous  consent  that  }*ro- 
fessor  Hamilton,  deputy  secretary  of  agriculture  of  Pennsylvania,  be  allowed  to 
a<ldress  the  Association  at  this  time. 

The  Chairman.  There  being  no  objection  Professor  Hamilton  has  the  floor. 

Addkess    by    Puof.    John    Hamilton    of    Pennsylvania,    on    Agricultiral 

Education. 

I  have  asked  for  the  privilege  of  the  floor  this  morning  that  I  may  have  the  oppor- 
tunity of  calling  your  attention  to  a  feature  of  the  work  of  education,  in  the  direction 
of  practical  and  scientitio  agriculture  in  the  United  States,  which  needs  immediate 
attention,  and  which,  in  my  judgment,  promises  more  for  the  increased  usefulness 
of  the  institutions  which  you  represent  than  any  other  single  line  of  work  that  these 
land-grant  colleges  and  experiment  stations  have  heretofore  performed. 

In  order  that  I  may  make  clear  the  thought  that  I  wish  to  convey,  permit  me  to 
remind  you  of  two  or  three  facts  in  the  history  of  the  new  education,  which  are 
preliminary  and  in  some  degree  explanatory  of  the  situation  in  which  we  find 
ourselves  to-day. 

The  agricultural  colleges  came  into  existence  in  response  to  a  demand  upon  the 
part  of  a  large  number  of  our  citizens  who  are  deeply  interested  in  the  future  of 
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the  agriculture  of  this  conntry  and  T^ho  hoped,  b^  the  establishment  of  these  iusti- 
tatiouSy  to  provide  a  population  for  the  rural  districts  which  would  not  only  be 
highly  deyeloped  as  educated  men,  but  which  would  also  have  that  special  training 
and  knowledge  which  would  fit  them  more  completely  for  the  scientific  and  rationiQ 
pursuit  of  agriculture  than  was  possible  under  tne  old  methods  of  education  provided 
in  the  classical  schools. 

It  was  believed  that  large  numbers  of  young  men  would  avail  themselves  of  the 
education  in  agriculture  wnieh  these  new  colleges  undertook  to  give,  and  that  in  the 
near  future  the  country  districts  would  be  well  supplied  with  scientific  farmers, 
who  would  make  agriculture  a  life  pursuit,  and  be  an  example  and  stimulus  to  others 
not  so  fortunate  in  educational  advantages  as  themselves.  The  disappointment  that 
followed  when  it  was  found  that,  instep  of  appreciation,  a  strong  prejudice  against 
this  new  education  was  developed  on  the  Pftrt  of  those  whom  tlieso  colleges  were 
intended  to  benefit  was  not  the  only  painful  experience  that  these  public-spirited 
citizt^ns  had  to  endure.  They  found,  as  well,  that  there  was  comparatively  little 
desire  on  the  part  of  young  men  for  the  education  that  had  been  provided,  and  that 
the  courses  of  study  which  had  been  prepared  with  so  much  care  were  despised  by 
the  great  body  of  students  themselves. 

It  was  very  soon  seen  that  the  work  of  education  in  this  new  direction  would  be 
of  slow  progress,  and  that  many  years  must  elapse  before  the  hopes  of  the  founders 
of  these  colleges  could  be  realized. 

Although  there  was  this  indifierence  on  the  part  of  young  men  toward  this  branch 
of  learning,  there  was,  on  the  other  hand,  a  strong  desire  on  the  pai-t  of  those  who 
were  engaged  in  the  business  of  farming  for  agricultural  information.  To  supply 
this  demand  the  experiment  station  was  brought  into  operation,  and  through  investi- 
gation and  experimentation  it  endeavored  to  assist  agricultural  people,  by  solving 
questions  that  they  ha<l  been  unable  to  determine  for  themselves  through  the  aid  of 
bulletins  published  from  time  to  time,  and  embodying  the  substance  of  truths  that 
had  been  ascertained.  Much  valuable  information  was  soon  collected  and  distributed 
throughout  the  country.  It  was  then  found  that  many  of  the  countrv  people,  by 
reason  of  their  lack  of  scientific  training,  were  unable  to  understand  the  full  force 
and  application  of  the  teachings  of  these  scientific  investigators,  and  there  arose 
the  necessity  for  some  persons,  familiar  with  science  and  its  relation  to  practice,  to 
go  out  through  the  country  districts  and  explain  the  meaning  of  these  experiments, 
and  show  the  farmers  how  they  could  use  the  facts  collected  and  apply  them  in  the 
conduct  of  their  calling. 

Out  of  this  grew  the  Farmers'  Institute,  and  now,  inalmost  all  of  the  States,  thisform 
of  instruction  is  doing  much  to  spread  a  knowledge  of  science  and  her  methods,  and 
to  familiarize  farmers  with  scientific  facts  and  terms,  ani  to  secure  the  respect  of 
agricultural  people  for  the  truths  thus  presented. 

The  result  of  all  these  agencies  is  that  a  great  advance  has  been  made,  and  scien- 
tific training  and  scientific  truth  have  been  rapidly  gaining  in  favor  among  rural 
people,  until  it  is  now  ([uite  common  to  find  men  conducting  their  business  as  farm- 
ers upon  the  best  and  latest  teachings  of  science,  as  made  known  by  colleges  of 
agriculture,  experiment  stations,  and  institute  lectures,  that  are  at  worlc  all  over  the 
land.  Whatever  measure  of  success  lias  been  secnrecl  in  the  improvement  of  agricul- 
ture during  these  late  years  has  been  chiefly  due  to  the  information  and  education 
in  science  as  it  applies  to  rural  pursuits  that  these  institutions  which  I  have  enumer- 
ated have  brought  to  the  farming  people  of  this  country;  and  it  is  now  perfectly 
clear  to  all  thoughtful  men  that  the  future  prosperity  and  advancement  of^  agricul- 
ture in  America  roust  come  through  the  still  more  general  spread  of  scientific  kuowl  • 
edge  of  their  art  among  rural  people,  and  through  new  discoveries  of  science  as  it 
afi'eets  agricultural  methods  and  practice,  brought  into  use  by  those  engaged  in  the 
actual  business  of  farming. 

Owing  to  the  influences  of  which  I  have  spoken  and  to  the  low  prices  of  farm 
products  and  the  consequent  small  profits  of  agriculture,  there  has  never  been  a  time 
in  the  history  of  this  country  when  agricultural  people  were  iu  greater  need  of 
knowledge  or  were  more  anxious  for  information  in  regard  to  their  calling  than  they 
are  to-day.  •  How  shall  this  urgent  and  increased  demand  most  speedily  and  eflect- 
ively  be  met?  This  brings  me  to  the  particular  point  to  which  I  wish  to  direct  your 
attention  this  morning. 

If  improvement  of  condition  has  beenefiected  during  past  years  through  increased 
knowledge  of  better  methods  in  agricultural  practice  and  its  dissemiuatiou  among 
the  farming  people,  may  not  this  indicate  to  us  the  method  which  ought  to  bo  pur- 
sued to  bring  about  improved  conditions  in  the  future  f  If  these  peopU'  are  sufiering 
from  lack  of  knowledge,  is  not  the  remedy  very  clear  and  our  duty  plain? 

In  Pennsylvania  we  are  trving  to  supply  this  necessity  in  a  way  that  promises 
success.  A  single  difficulty,  however,  bars  our  progress,  and  it  is  to  the  removjil  of 
this  obstacle  that  your  assistance  is  invoked. 

The  State  College  and  Experiment  Station  have  undertaken  to  carry  the  latest 
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and  best  iDformation  in  regard  to  tbe  various  braDches  of  modem  agrricalture  into 
every  conntry  borne  in  tbe  State.  Tbey  bave  several  sets  of  men  out  over  tbe  8tate 
to-day,  endeavoring  to  establisb  reading  circles  among  tbe  farmers,  and  are  offering 
books  at  wbolesale  prices  on  tbe  varions  snbjects  in  wbicb  these  people  are  most 
interesteil  and  are  endeavoring  to  aid  each  reader  by  sucb  assistance  as  a  corps  of 
more  tban  forty  expert  professors  can  render,  aas waring  questions,  explaining  diffi- 
cnlties  that  ari^^,  and  giving  all  of  tbis  freeoi  cbarge.  For  more  tban  two  years  tbis 
work  baa  been  going  on,  and  now  we  find  tbat  tbe  great  obstacle  in  tbe  way  of  its 
complete  socoess  is  in  tbe  unsuitable  character  of  tbe  books  tbat  it  is  possible  to  obtain 
and  in  the  great  expense  tbat  a  set  snfficientlv  complete  involves. 

Tbe  remedy  for  tnis  serioos  difficulty  which  confronts  ns,  and  provision  for  sup- 
plying tbis,  the  esHential  ]>art  of  tbe  Agricultural  Chautauqua  ]dan,  a  plan  capable 
of' the  widest  application  and  wbicb  promises  to  be  highly  beneficial  to  millions  of 
agricultural  people  in  tbe  United  States  and  other  lands,  are  suggested  in  a  state- 
ment tbat  I  sbali  presently  submit  for  vour  Judgment  and  action. 

Tbe  great  need  just  now  is  for  suitable  books  upon  a^colture.  Until  these  are 
provided  the  work  of  the  colleges  and  stations,  tbe  institutes,  and  the  Chautanqna 
course  must  be  seriously  retarded,  valuable  time  be  wasted,  and  a  great  opportunity 
be  endangered,  if  not  entirely  lost.  Tbe  introduction  of  the  study  of  agriculture 
into  tbe  public  schools  is  also  sure  to  be  demanded  inside  of  the  next  twenty-five 
years,  ana  will  be  tbe  next  phase  in  the  development  of  the  new  education,  begun 
forty  years  ago.  We  nee<l  to  get  ready  for  these  new  features  of  tbe  agricultural 
educational  work,  and  we  need  to  get  ready  now.  Books  costing  fh>m  $1  to  12  or  $3 
each  ought  to  be  bad  for  from  15  to  30  cents  apiece,  and  discussions  of  snbjects  tbat 
occupy  100  pages  ought  to  be  condensed,  and  can  be  condensed,  into  10.  Station 
bulletins,  containing  much  valuable  information,  and  costing  many  thonaands  of 
dollars  and  years  of  careful  and  patient  labor  to  secure,  are  lying  all  around  in  frag- 
mentary form,  of  little  value  to  tbe  great  mass  of  men,  solely  because  of  tbe  lack  of 
some  central  and  competent  authoritv  to  collect  the  truths  which  they  bave  secured, 
and  arrange  their  teachings  in  some  logical  and  readable  form,  for  use  by  those  who 
so  much  need  the  information  which  they  contain. 

To  ask  you  to  constitute  such  an  authority,  and  set  to  work  at  once  ft  corps  of  com- 
petent scientific  men  arranging  this  and  like  information,  and  providing  for  its  dis- 
tribution among  the  agricultural  people  of  this  country,  is  the  request  that  I  bave 
come  to  preseu^  and  the  method  for  the  accomplishment  of  tbis  extremely  desirable 
end  is  suggested  in  tbe  following  statements,  which  I  shall  now  read,  and  in  the 
resolution  which  follows: 

"  Recognizing  that  the  fritore  development  and  success  of  agriculture  in  the  United 
States  is  di recti v  dei>endeut  upon  a  more  complete  knowl^lge  by  rural  people  of 
improvml  methoas  of  farming; 

''And  realizing  that  the  discovery  of  these  improved  methods,  and  the  showing  of 
the  adaptability  of  practical  and  scientific  truth  to  agricultural  operations,  is  the 
si>ecific  duty  of  the  colleges  of  agriculture  and  of  the  experiment  stations  of  the 
United  States: 

''And  appreciating  tbe  fact  that  their  work  is  comparatively  fritile,  anleas  the 
information  thus  obtained  is  disseminated  among  the  agricultural  people,  and  is 
put  in  useful  form ; 

''And  realiziuKt  also,  that  the  bulletins  published  by  the  stations  and  depart- 
ments of  agriculture  of  the  several  States  and  of  the  nation,  although  containing 
much  of  the  latest  and  best  information,  do  not  form  a  complete  and  systematic 
course  of  instruction  in  agriculture,  but,  on  the  contrary,  are  quite  fragmentary  and 
disconnected ; 

''And  believing  tbat  a  systematic  and  complete  conrse  of  instruction  adapted  to 
the  use  of  farmers  and  embracing  the  latest  and  best  information  known  with 
regard  to  their  occupation  is  highly  desirable,  if  not  an  immediate  necessity; 

*'And  tbat  in  order  to  secure  attention  and  study  on  the  part  of  tbe  farming  people 
as  a  class,  the  books  containing  tbe  information  should  be  of  attractive  form,  well 
illustrated,  printed  in  clear  type,  on  good  paper,  and  be  furnished  free  from  copyright 
and  royalty,  and  tbat  each  volume  should  treat  of  but  one  or  two  subjects,  and  not  be 
larger  thau  from  75  to  100  page8,  so  as  to  enable  tbe  purchaser  to  get  what  he  wants 
as  cheaply  as  possible  and  without  having  to  pay  for  other  matter  not  desirable; 

''And  being  of  the  conviction  that  the  chief  obstacle  now  in  the  way  of  establish- 
ing an  agricultural  Chautauqua  course  of  reading  and  study  for  farmers  is  in  tbe 
lack  of  suitable  literature  and  in  the  expense  involved  in  the  purchasinfi^  of  books; 

"And  feeling  tbat  the  need  for  such  a  course  of  reading  and  instruction Ib  national, 
and  not  confined  to  sectional  or  State  boundaries: 

'♦Therefore,  we  respectfully  ro<^uest  the  honorable  Secretary  of  Agriculture  of  the 
United  States  to  consider  the  advisability  and  propriety  of  arranginff  for  the  editing, 
under  the  direction  of  tbe  national  Department  of  Agriculture,  of  such  a  series  of 
books  as  the  necessities  of  our  farming  interests  seem  to  require;  engaging  in  their 
preparation  the  best  scientific  assistance  that  the  conntry  afifords ;  purchasing  the 
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oopyriffht.  and  having  the  hooks  published  for  distribution  at  cost  of  paper,  press- 
work,  binding,  and  postage ;  making  up  a  series  of  works  that  shall  include  all  of  the 
topics  relating  to  practical  agriculture. 

**Jie90h'edt  Ihat  a  committee  of  three  be  appointed  to  present  these  suggestions  to 
the  honorable  Secretary  of  Agriculture  of  the  United  States^  and  also  to  render  such 
assUtanee  as  may  be  necessary  in  securing  fur  the  Department  of  Agriculture  such 
appropriations  as  will  be  sufficient  to  carry  out  the  purpose  herein  expressed/' 

In  considering  this  proposition  several  important  questions  naturally  arise: 

(1)  Has  the  Department  of  Agriculture  the  legal  right  to  undertake  the  work? 

(2)  If  it  has,  is  it  its  duty  to  organize  a  force  necessary  to  carry  the  proposition 
into  effect,  or  is  there  another  and  better  method  of  securing  the  desired  result? 

(3)  What,  in  all  probability,  would  be  the  effect  if  such  a  system  were  inaugu- 
rated? 

With  regard  to  the  first  question  raised,  permit  me  to  call  your  attention  to  some 
of  the  declarations  of  the  Secretaries  who  have  defined  the  scope  and  powers  of  this 
Department. 

Secretary  Rnsk,  in  his  report  for  the  year  ending  June  30, 1890,  pages  46  and  47, 
makes  the  following  statements : 


inexpensive  in  form,  devoted  to  some  special  feature  of  agricultural  work,  calling  for 
clear,  concise  instruction,  within  the  comprehension  of  any  person  able  to  read  them/' 

In  his  report  for  1892,  pa^e  20,  the  same  Secretary  states  that — 

"  In  order  to  fulfill  its  mission  this  Department  must  be  prepared  to  do  with  refer- 
ence to  agriculture  all  that  our  individual  farmers  are  unable  to  do  for  themselves. 
*  *  *  The  commission  of  this  Department,  as  I  may  call  the  law  under  which  it 
was  originally  established,  is  broad  enough  to  cover  any  work  which  in  the  judg- 
ment orits  chief  may  have  a  bearing  upon  agriculture  in  this  countrv.'' 

A  division  of  records  and  editing  has  been  in  operation  in  the  Department  for 
several  years,  and  during  the  year  ending  June  30,  1894,  out  of  205  different  publica- 
tions issued  by  the  Department  149  were  by  this  division,  and  the  total  number  of 
copies  of  all  publications  for  that  year  amounted  to  3,169,310.  The  present  Secretary, 
in  commenting  upon  the  '*  Yearbook ''  for  1894,  page  50,  states : 

**  It  ou^ht  to  contain  the  results  of  researches  made  in  the  various  bureaus  and 
laboratories  during  the  year,  and  should  be  so  plainly  written  and  popular  in  its 
character  as  to  adapt  itself  to  the  practical  farmer  and*be  held  in  esteem  by  him  as 
a  work  of  reference  on  agricultural  science,  practice,  and  statistics.'' 

During  that  year  254  different  publications  were  issued  by  the  Department,  aggre- 
gating over  4,000,000  copies,  or  420,000,000  printed  pages,  and  these  were  distributed 
free. 

It  has  been  the  uniform  practice  of  all  the  Secretaries  to  issue  such  publication  of 
facts  relating  to  agriculture  as  they  deem  advisable,  and  no  one  can  call  in  question 
their  right  so  to  do.  If  any  doubt  should  arise,  it  would  be  set  at  rest  by  the  act  of 
Congress  approved  May  15,  1862.    The  act  creates 

''A  Department  of  Agriculture,  the  general  design  and  duties  of  which  shall  be  to 
acquire  and  diffuse  amon^  the  people  of  the  United  States  useful  information  on  sub- 
jects connected  with  agriculture  in  the  most  general  and  comprehensive  sense  of  that 
word." 

It  being,  therefore,  clearly  within  the  powers  of  the  Department  to  collect  and 
publish  such  information  as  Is  proposed  in  the  statement  and  request  submitted  in 
this  pajper,  the  way  is  clear  for  the  consideration  of  the  second  question : 

Is  it  its  duty  to  organiz.e  a  force  competent  and  sufficient  to  carry  the  plan  into 
operation,  or  is  there  another  and  better  method  of  securing  the  desired  result? 

At  present  there  is  not  in  this  country,  outside  of  the  Department  of  Agriculture, 
any  authority  or  central  board  of  editors  authorized  or  competent  to  undertake  this 
work.  If  there  were,  they  would  be  unwilling  to  undertake  it  under  the  conditions, 
which  contemplate  no  royalty  or  copyright,  but  provfde  that  the  publications  shall 
be  had  at  cost.  Cheapness  is  an  essential  feature  of  the  plan,  and  to  secure  this  the 
cost  of  preparation  of  the  copy  would  have  to  be  borne  by  the  Department,  making 
the  series  of  books  available  at  the  price  of  paper,  presswork,  binding,  and  postage. 

If,  therefore,  this  work  is  to  be  aeeomplished  in  the  near  future,  it  will  be  neces- 
sary for  the  Department  of  Agriculture  to  organize  a  corps  of  men  to  outline  its 
scope,  and  it  would  also  need  to  secure  the  assistance  of  experts  in  the  preparation 
and  compilation  of  the  text. 

What  would  be  the  effect  if  such  a  system  were  inaugurated? 

It  might  be  objected  that  the  publication  of  such  a  series  of  books  by  the  Depart- 
ment would  be  an  infringement  upon  the  rights  of  private  publishing  houses,  appro- 
priating work  that  these  publishers  have  a  right  to  expect  would  be  committed  to 
them. 

As  has  been  shown,  no  private  publisher  can  do  the  work  under  the  conditions 
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Srescribed.  There  is  no  profit  in  it.  The  books  are  to  be  fomished  at  cost.  Bnt  it 
oes  not  follow,  because  this  'work  is  done  by  the  Departuient  of  Agricnitare  and  at 
coHt^  that  private  publishers  will  thereby  sutt'er  loss.  The  introduction  of  a  popnlar 
course  of  reading  in  agriculture  will  create  a  desire  for  agricultural  literature,  and 
perhaps  no  better  method  for  advertising  the  class  of  books  that  publishers  issue  on 
agricultural  subjects  can  be  devised  than  this. 

Kach  of  these  elementary  books  ought  to  contain  references  to  larger  works,  treat- 
ing of  similar  subjects,  giving  the  publisher's  name  and  address,  together  with  the 
{»rico  of  the  book.  Farmers,  therefore,  who  are  making  a  specialty  of  some  particu- 
ar  brauch  of  agriculture,  will  have  at  nand  a  convenient  means  of  discovering  where 
full  information  can  be  had  in  regard  to  that  subject,  and  would  purchase  bi>oks 
that  they  otherwise  might  not  know  were  in  existence.  Instead,  therefore,  of  beiu^ 
a  disadvantage  to  the  publishers  of  agricultural  books,  this  coarse  of  instraction 
wouhl  prove  the  best  possible  advertisement  for  their  trade. 

There  would  also  be  created  a  demand  for  new  books  upon  agricultural  topics. 
This  would  give  remunerative  employment  to  many  scientific  men  who  are  now 
deterred  iVom  entering  this  field  of  labor  becanse  of  the  limited  demand.  Profes- 
sors in  the  colleges  and  experiment  stations  would  be  put  in  poeition  to  thereby 
greatly  enlarge  their  field  of  nsefnlness,  and  at  the  same  time  supplement  their 
usually  c^uite  meager  salaries. 

In  addition  to  what  has  been  stated,  the  farmers  of  the  country,  through  theinda- 
ence  of  this  course  of  reading,  would  be  brought  to  appreciate  more  fnlly  the  work 
of  the  higher  institutions  of  learning  and  of  the  experiment  stations,  and  be  more 
likely  to  send  their  sons  and  daughters  to  these  colleges,  to  secure  the  training  aud 
knowledge  which  the  parents  had  found  to  be  beueficial  to  themselves. 

Its  infiuence  would  also  be  felt  by  the  primary  schools  in  the  country.  An  awak- 
ened and  informed  conmianity  would  insist  that  so  much  of  science  as  could  be  taught 
should  be  introduced  into  the  public  schools,  and  being  themselves  in  control,  they 
would  be  able  to  see  that  their  wishes  were  carried  into  efi'ect. 

Therefore,  on  every  account,  it  would  seem  to  be  the  duty  of  the  Department  of 
Agriculture  to  undertake  this  work»  and  thus  aid  the  great  body  of  agricultural 
people  in  what  is  now  their  most  pressing  need. 

After  some  discussion  the  suggestions  of  this  paper  were  referred  to  a  committee 
of  three  for  consideration  and  report  at  the  next  convention  (see  p.  63). 

Mr.  True.  I  would  like  to  present  the  report  of  the  bibliographer  of  the  Associa- 
tion. (This  was  a  list*  of  1,450  books  and  pamphlets  on  agriculture  and  the  asso- 
ciated sciences,  which  had  appeared  within  the  last  four  years.) 

The  Chairman.  If  there  is  no  objection,  the  rei)ort  is  considered  adopted. 

Mr.  GooDELL.  Since  we  are  on  the  subject  of  books,  I  wish  to  say  that  the  com- 
mittee to  which  was  referred  the  subject  of  indexing  agricultural  literature,  consist- 
ing of  Dr.  True,  Professor  Hays,  and  myself,  have  carefully  considered  that  subject 
during  the  year,  and  have  prepared  a  provisional  list  of  works  on  agricultural  sub- 
jects. We  find  that  list  already  amounts  to  two  thousand  titlea,  and  we  have  not 
commenced  to  cover  the  ground.  After  consnltation  and  receiving  a  letter  from 
Professor  Hays,  who,  I  am  sorry  to  say,  is  not  here,  I  move  that  a  committee  of  five, 
one  of  whom  shall  be  the  librarian  of  the  Department  of  Agriculture,  be  appointed 
to  consider  this  matter  of  indexing  agricultural  literature. 

Carried. 

The  Chairman.  The  Chair  announces  as  members  of  the  committee  to  wait  on 
the  Commissioner  of  Education  and  urge  the  preparation  of  a  statistical  table,  A.W. 
Harris,  of  Maine;  J.  L.  Goodnight,  of  West  Virginia,  and  J.  E.  Stubbs,  of  Nevada. 

The  Chairman.  We  will  now  have  the  report  of  President  Murkland  on  entrance 
requirements,  courses  of  study,  and  degrees. 

Report  of  Committee  on  Entrance  Requirements,  Courses  of  Studt,  and 

Degrees. 

Your  committee,  appointed  November,  1894,  and  continued  with  further  instrnc- 
tions  at  the  last  annual  meeting  of  this  Association,  presents  the  following  report: 

article  I. 

Section  1.  Congress,  In  establishing  and  endowing  the  institutions  known  as  the 
laiid-graut  colleges,  evidently  intende<l  that  their  work  for  the  classes  they  were 

'  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Circ.  31. 
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-designed  to  benefit  should  be,  as  far  as  practicable,  uniform  in  scope  and  character 
in  the  different  States  and  Territories.  It  is  inevitable,  however,  that  this  uniform- 
ity, desirable  as  it  is,  should  be  somewhat  limited  or  conditioned  by  the  environment 
of  each  college. 

Sec.  2.  The  act  of  1890,  further  endowing  these  colleges,  points  to  their  develop- 
ment along  certain  specified  lines.  In  conformity  with  the  spirit  of  this  act  these 
institutions  are  constantly  tending  to  become  schools  or  institutes  of  technology. 
That  they  must  be  collegiate  in  scope  is  required  by  the  law  itself. 

Sbc.  3.  The  steadily  increasing  tendency  to  ignore  and  obliterate  all  State  lines  in 
scientific  and  educational  work;  the  free  intercourse  in  social  and  industrial  life 
among  the  people  of  the  several  States,  and,  in  consequence,  the  steadily  broadening 
field  of  usefulness  and  activity  open  to  the  graduates  of  educational  institutions;  the 
association  of  the  land-grant  colleges  into  a  national  organization  for  the  proteetiou 
and  promotion  of  their  common  interests;  the  increasing  recognition  by  the  National 
Government  of  the  importance  and  promise  of  the  work  of  these  colleges— all  these 
considerations  make  it  desirable  that  the  degree  or  degrees  awarded  by  these  colleges 
should  represent  work  approximately  uniform  in  character  and  scope;  should  be,  in 
other  words,  degrees  of  such  recognized  value  as  to  pass  current,  each  the  equivalent 
of  the  others,  in  any  State  or  Territory. 

Sec.  4.  It  is  clearly  recogiiized  that  the  social  and  educational  conditions  prevailing 
in  the  several  States  make  it  impossible,  for  the  present,  to  prescribe  uniform  require- 
ment's for  admission  into  the  colleges  of  this  class.  In  some  States,  for  Fome  time  to 
eome,  concession  must  be  made  to  the  defective  condition  of  the  pulilic-sehool  system. 
But  it  by  no  moans  follows  that  in  making  such  concessions  the  colleges  are  pro- 
hibited from  protecting  their  standards  of  work  and  graduation.  These,  by  proper 
effort,  may  be  maintained  and  mad3  to  conform  in  educational  value  to  those  of  tlio 
colleges  which  are  more  happily  situatt^d.  Moreover,  a  certain  community  of  interest 
makes  it  the  duty  of  each  college  to  protect  at  the  same  time  its  own  reputation  for 
thorough  educational  work  and  the  reputation  of  its  sister  institutions. 

Sec.  5.  The  educational  conditions  prevailing  in  the  United  States  make  it  impos- 
sible to  require  of  students  in  schools  of  applied  science  or  technology  that  their 
liberal  training  should  be  acquiri'd  in  preparatory  schools.  These  institutions,  there- 
fore, can  not  exclusively  confine  their  attention  to  technical  suUjects.  They  must 
include  in  their  courses  for  graduation  certain  elements  of  a  liberal  (or  general) 
education. 

Sec.  6.  These  considerations,  thus  briefly  outlined,  make  it  desirable  that  all  col- 
leges in  membership  with  this  AHSociation  should  unite  in  requiring  for  ihe  bachc- 
lor^s  degree,  or  degrees,  at  least  the  following  general  studies: 

Mathematics— At  least  through  algebra,  geometry,  and  trigonometry. 

Physics  and  chemistry,  with  laboratory  work  in  each. 

English  language  and  literature— At  least  two  years'  work. 

Other  languages  (one,  at  least,  modern) — Four  years. ' 

Mental  science  and  logic  or  moral  science — One  year. 

Constitutional  law. 

Social,  political,  or  economic  science — One  year. 

Sec.  7.  It  is  desirable,  also,  that  the  bachelor's  degree,  or  de^rrees,  should  repre- 
sent an  approximate  uniformity  in  the  amount  of  work  done  in  the  several  colleges. 
The  conditions. generally  affecting  these  colleges  are  such  that  a  greater  amount  of 
work  is  demanded  of  their  students  than  is  required  in  the  colleges  of  longer  stand- 
ing and  other  traditions.  In  the  judgment  of  your  committee  it  is  not  too  much  to 
require  the  equivalent  of  fifteen  hours  per  week  of  recitations  and  lectures,  together 
with  ten  hours  per  week  of  laboratory  work  or  practicums,  including  the  time 
devoted  to  military  science  and  drill.  Upon  this  basis,  the  above-mentioned  general 
studies  should  be  assigned  a  relative  importance  approximately  as  follows: 

Hours.  '  Hours. 

Algebra 75     Modem  languages 340 

Oeometry 40     Psychology  60 

Trigonometry 40     Etliics  or  logic 40 

Physics  (class-room  work) 75     Political  economy 60 

Physics  (laboratory  work) 75     General  history ^0 

Chemistry  (class-room  work ) 75     Constitutional  law 50 

Chemistry  (laboratory  work) 75                                                                   

English \ 200         Total 1.285 

The  total  number  of  hours  in<'luded  in  a  four  years'  course,  allowing  fifteen  hours 
per  week  for  thirty-six  weeks,  would  bo  2,160;  with  ten  hours'  laboratory  work  or 

^The  statement  "four  years"  means  340  hours.  These  may  be  distributed  over 
four,  three,  or  two  years,  or  confined  to  one  year. 
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practicunis  mlded,  3,600.  lu  general  terms,  therefore,  the  foregoing  general  stadiet 
•houlcl  comprifie  al>ont  two-titths  of  the  work  reouireil  for  a  bache]or*8  degree. 

Sf.c.  H.  It  is  recomiiieiidetl  that  in  the  establishment  and  nomenclature  of  degrees 
the  collejjert  Hhould  strictly  observe  the  doctrine  of  parsimony,  and  that  only  the  bacca- 
lanreate  degree  of  bachelor  of  science  be  couferred  for  a  technical  course  of  four  years. 

Statemeut,  in  the  diploma,  that  the  degree  is  conferred  for  the  accompltshmeot  of 
the  conrne  in  agriculture^  engineering,  chemistry,  etc.,  would  afford  differentiatioa 
enough  to  distinguish  the  several  varieties  of  the  deg^ree. 

ARTICLE  II. — ENTRANCE   REQUIREMENTS. 

Section  1.  The  difference  in  the  character  of  the  school  svstems,  both  public  and 
private,  of  the  several  States  is  too  great,  in  the  opinion  of  the  committee,  to  permit 
the  formulation  of  rigid  entrance  re<iuirements  applicable  to  all  the  colleges  having 
membership  in  this  AHSociation. 

Se(\  2.  Hut  the  committee  holds  that  it  is  advisable,  as  a  beginning,  to  determine 
the  requirements  in  a  few  subjects  upon  which  it  is  possible  wt  all  the  coUegfs  to 
agree,  nnd  to  recommend  others  which,  although  too  high  at  present  for  adoption  by 
some  of  these  institutions,  may  yet  serve  as  a  standard  or  goal  toward  which  effort 
may  be  directed. 

Skc.  3.  As  a  standard  series  of  entrance  requirements,  to  be  adopted  as  soon  as  pos- 
sible, we  recommend  the  following: 

(1)  Physical  geogrnpby. 

(2)  I'nited  States  history. 

(3)  Arithmetic,  including  the  metric  system. 

(4)  Algebra,  to  qnadraticH. 

(5)  English  grammar  and  composition,  together  with  the  English  requirements  of 
th»'  New  England  Association  of  Colleges  and  Preparatory  Schools. 

(6)  Plane  geometry. 

(7)  One  foreign  Innguage. 

(S)  One  of  the  natural  sciences. 

(9)  Ancient,  general,  or  English  history. 

Skc.  4.  From  a  careful  examination  of  the  catalogues  we  believe  it  to  be  practice 
bb%  either  now  or  in  the  near  future,  for  these  institutions  to  unite  in  requiring  as  a 
minimum  for  admission  to  their  lowest  collegiate  class: 

( 1 )  Physical  geography. 

(2)  United  States  history. 

(3)  Arithmetic,  including  the  metric  system. 

(4)  Algebra,  to  quadratics. 

(5)  English  grammar  and  composition,  together  with  the  English  requirements  of 
the  New  England  Association  of  Colleges  and  Preparatory  Schools. 

ARTICLE  in. 

We  recommend  that  tlie  conclusions  embodied  in  this  report  be  adopted  as  indicatin;^ 
essentially  the  position  of  this  Association,  with  the  exjiress  declaration,  however, 
that  the  Association  in  adopting  this  report  does  not  attempt  to  exenise  any  fnm- 
tion  other  than  an  advisory  one,  and  that  any  attempt  to  enforce  an  arbitrary  uni- 
formity would  result  in  unmixed  evil.  These  conclusions  may  be  summed  up  as 
follows: 

(1)  That  two  series  of  entrance  requirements,  a  standard  series  and  a  miniumtn 
series,  be  approved  by  the  Association,  and  that  the  two  series  herein  given  be  so 
approved. 

(2)  That  approximately  fifteen  hours  be  devoted  to  recitations  or  lectures  «-ach 
week  for  thirty -six  weeks  each  year ;  that  ten  hours  laboratory  work  or  practicaiiis  be 
added. 

(3)  That  the  list  of  studies  given  in  section  7  of  this  report  be  included  in  every 
course  leading  to  a  bachelor's  degree. 

(4)  That  the  degree  of  bachelor  of  science  be  recognized  as  the  standard  degree 
conferred  by  the  colleges  of  this  Association. 

Hesi)ectfiilly  submitted.  Chas.  S.  Mcrkland, 

Abram  W.  Harris, 
Geo.  W.  Atherton, 
j.  m.  mcbuyde, 
Thos.  F.  Hunt, 

Committee. 

The  report  was  referred  to  the  executive  committee  with  directions  to  place  it  in 
the  order  of  business  (m  the  following  morning.     (See  p.  59.) 

The  CiiAiRMAX.  The  time  has  passed  for  receiving  the  reports  of  the  committeea, 
and  we  have  barely  time  enough  left  for  rej^nlar  business.  The  next  item  is  a  con- 
sideration of  the  amendment  to  the  const  itution  changing  the  name  of  the  Association. 
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Mr.  Silvester.  President  Pattersou  informed  me  yesterday  that,  as  I  was  the 
anthor  of  the  resolution^  be  desireil  that  I  should  i»re8ent  to-day  the  resolution  offered 
in  this  hall  two  years  ago.    As  then  offered  it  was : 

litsohedf  That  the  name  of  this  Association  l>o  chnnffed  to  ''An  Association  of 
American  Colleges  for  the  Advancement  of  Agriculture  and  Mechanic  Arts." 

After  some  discussion  it  was  voted  to  refer  the  question  to  a  committee  of  five  to 
be  appointed  by  the  President.     (See  p.  56.) 

The  Chairman.  President  Holladay  asks  unanimous  cons<^ut  to  introduce  a  reso- 
lution of  congratulation  to  Senator  Morrill. 

Resolution  of  Congratulation  to  Senator  Morrill, 

Whereas  the  Association  of  American  Agricultural  College  and  Experiment  Stations 
learns  with  pleasure  that  the  Hon.  Justin  S.  Morrill,  now  more  than  fourscore  yearn  of 
age,  the  patriarch  and  nestor  of  the  Senate  of  the  United  States,  has  lately  been  reelec- 
ted for  the  sixth  time  to  a  seat  in  that  body  by  a  majority  approaching  unanimity: 
Therefore,  be  it 

Resolved,  That  the  congratulations  of  this  Association  be,  and  are  hereby,  tendered 
to  the  Hon.  Justin  S.  >forrill,  on  his  receiving  so  impressive  and  well  merited  a 
tribute  to  his  character,  talents,  and  distinguished  public  services. 

That  this  Association  wishes  for  Senator  Morrill  many  years  to  come  of  life,  happi- 
ness, and  usefulness  as  an  inspiring  example  to  the  youth  of  our  country. 

That  the  secretary  of  this  Association  is  requested  to  place  this  resolution  on 
record  with  the  pvoceedings  of  this  convention  and  to  forward  an  engrossed  copy  of 
the  same  to  Senator  Morrill. 

The  resolution  was  referred  to  the  executive  committee  and  reported  back  with 
recommendation  for  its  adoption. 
Adopted. 
Adjourned  to  meet  at  7.30  p.  m. 

Evening  Session,  Wednesday,  November  11, 1896. 

The  convention  was  called  to  order  by  President  Johnson  at  7.30  p.  ni. 
Mr.  Battle  offered  the  following  resolution : 

Resolved,  That  in  furtherance  of  the  resolution  in  regard  to  seed  examinations  as 
recommended  by  the  executive  committee  and  adopted  by  th«*  Association  (see  p.  48), 
a  committee  of  five  be  appointed  by  the  president  to  carry  on  the  work  as  outlined 
by  the  resolution. 

Adopted. 

The  Chairman.  We  will  now  listen  to  an  address  by  C.  W.  Dabney,  jr.,  the 
Assistant  Secretary  of  Agriculture,  on  civil  service  in  the  Department  of  Agriculture. 

Dr.  Dabney*s  paper,  which  has  been  published  elsewhere,'  discussed  in  detail  the 
growth  in  recent  years  and  the  present  condition  of  civil  service  in  this  Department. 
All  employees  above  the  grade  of  unskilled  laborer  or  worker,  except  the  Secretary, 
Assistant  Secretary,  and  Chief  of  the  Weather  Bureau,  are  now  in  the  classified  serv- 
ice. A  plan  of  examinations  for  establishing  lists  of  eligibles  suiteil  to  the  require- 
ments of  the  Department  was  outlined.  The  main  object  of  this  plan  is  to  afford 
opportunities  for  graduates  of  agricultural  colleges  and  technical  schools  to  enter, 
through  competitive  examinations,  not  only  the  higher  positions,  but  also  to  receive 
**  temporary  employment  in  the  minor  positions  of  the  Department  where  they  would 
have  opportunities  for  observation  and  study  which  would  fit  them  for  better  work," 
and  ultimately  for  promotion  to  the  higher  gravies. 

The  need  of  an  administrative  officer  who  could  give  continuity  to  the  scientific 
work  of  the  Department  was  pointed  out.  The  Secretary  of  Agriculture  has  recom- 
mended to  Congress  the  appointment  of  an  additional  officer  in  the  Department  ''to 
be  known  as  director-in-chief  of  scientific  bureaus  and  investigations,  who  shall 
continue  in  office  during  good  behavior,  and  perform  such  duties  as  the  Secretary 
may  assign  him." 
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The  Chairman.  The  Chair  will  aDnoancethe  following  committeefl: 

Committee  on  nominations:  J.  H.  Smart,  of  Indiana;  A.  T.  Neale,  of  Delaware;  P. 
H.  Mell,  of  Alabama ;  G.  E.  MacLean,  of  Nebraska ;  B.  F.  Koons^  of  Connect  icnt;  W.  A 
Henry,  of  Wisconsin ;  A.  Q.  Holladay,  of  North  Carolina;  H.  E.Alvord,  of  Washington, 
D.  C,  and  J.  H.  Connell,  of  Texas. 

Committee  on  changing  the  name  of  the  Association :  G.  E.  MacLean,  of  Nebraska; 
R.  W.  Silvester,  of  Maryland ;  W.  M.  Liggett,  of  Minnesota ;  W.  A.  Henry,  of  Wiscon- 
sin, and  J.  H.  Washbam,  of  Rhode  Island. 

Committee  on  indexing  agricnltural  literature :  A.  C.  True,  of  Washington,  D.  C. ; 
W.M.Hays,  of  Minnesota;  the  Librarian  of  the  Department  of  Agricnltnre  (W.P. 
Cutter) ;  H.  P.  Armsby,  of  Pennsylvania,  and  E.  Davenport,  of  Illinois. 

Mr.  Smith.  I  desire  to  introdnce  a  resolution  in  support  of  a  bill  now  pendiug  in 
Congress  providing  for  a  director-in-chief  of  scientific  bureaus  and  investigations  in 
the  Department  of  Agriculture. 

Whereas  the  Committee  on  Agricnltnre  and  Forestry  of  the  United  States  Senate 
has  re])orted  a  bill  to  provide  for  a  director-in-chief  of  scientific  bureaus  and  inves- 
tigations in  the  Department  of  Agricnltnre,  with  the  reoommendation  that  tlie 
same  do  pass ;  and 

Whereas  the  work  of  the  various  agricultural  colleges  and  experiment  stations  has 
brought  those  institutionn  into  relations  with  the  Department  of  Agriculture  of  such 
a  character  that  any  important  change  in  the  administration  of  tjie  afifairs  of  that 
Department  must  necessarily  afieet  the  success  and  welfare  of  the  colleges  and 
stations:  Therefore,  be  it 

Bfsohe^f  By  the  Association  of  American  Agricultural  Colleges  and  Experiment 
Stations  that  the  creation  of  the  proposed  office  and  the  appointment  thereto  of  a 
broadly  e<lucated  scientific  man,  who  shall  hold  office  during  good  behavior,  wonld 
be  of  the  highest  value  to  the  cause  of  scientific  agriculture  in  the  continnity  of 
^nirpose  and  harmonization  of  operations  that  should  result  from  the  labors  and 
mfiuence  of  such  an  officer. 

Referred  to  the  executive  committee.     (See  p.  58.) 

Mr.  Smart.  When  the  Morrill  bill  was  pending  in  Congress  the  committee  in 
charge  felt  the  need  of  a  little  more  help  than  they  had  in  Washington  so  they  invited 
the  master  of  the  National  Grange  to  assist  them,  and  I  am  sure  I  am  telling  no 
secret  when  I  say  that  he  rendered  extraordinary  services  in  passing  that  bill. 
Colonel  Brigham  is  sitting  here  now,  and  I  move  that  we  give  him  the  door  and 
recognize  the  importance  of  the  service  he  rendered  on  that  occasion. 

Carried. 

Mr.  Brigham.  Mr.  President  and  gentlemen,  I  appreciate  the  fact  that  yon  are 
full  of  business  and  that  your  time  is  limited,  but  I  am  pleased  to  have  the  oppor- 
tunity to  say  that  we  are  all  deeply  interested  in  the  work  in  which  you  ore  engaged. 
At  the  time  to  which  the  gentleman  refers,  I  came  with  two  other  gentlemen,  repre- 
senting organizations  with  which  I  am  connected,  to  help  pass  the  first  measnre 
relating  to  agricultural  experiment  stations  and  to  provide  for  their  establishment. 
I  introduced  in  the  Ohio  legislature  and  asked  the  passage  of  the  measure  estab- 
lishing the  station  in  Ohio.  I  have  always  been  greatly  interested  in  your  work  and 
I  believe  every  citizen  of  our  country  is  interested  in  its  success.  I  have  never  felt 
we  were  asking  for  anything  specially  for  the  farmer  when  we  were  asking  legisla- 
tion to  help  on  the  work  in  which  you  are  engaged.  We  are  all  dependent  upon 
agriculture.  And  if  we  can  learn  how  to  cheapen  the  cost  and -protect  the  layman, 
every  Individual  in  every  country  is  benefited  thereby. 

Now,  there  are  several  organizations  and  associations  that  are  laboring  to  do  that 
for  the  purpose  of  developing  and  building  np  agriculture.  You  are  doing  a  very 
great  work.  You  have,  however,  only  just  commenced.  There  are  some  fanners 
who  do  not  appreciate  it,  but  they  are  beginning  to  do  so,  and  will  more  and  more. 

I  can  assure  you  that  the  organization  that  I  represent,  and  which  is  represented 
by  several  others  here,  is  in  thorough  sympathy  with  the  objects  which  you  have  in 
view  and  in  the  work  In  which  you  are  engaged ;  we  cooperate  in  every  way  possi- 
ble to  promote  the  interests  of  agriculture  and  of  our  people  generally. 

I  have  no  suggestion  to  make  with  regard  to  the  details  of  your  work,  but  I  want 
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to  assnre  you,  m  coDclusion,  that  all  of  us  work  heartily  for  the  purpose  of  benefit- 
ing agriculture,  some  of  us  on  different  lines  from  those  on  which  you  are  working; 
but  it  is  a  mistake,  a  great  mistake,  for  us  to  get  in  one  another's  way  or  to  throw 
any  obstacle  in  one  another's  way.  We  can  criticise  if  we  criticise  justly,  and  good 
will  come  of  it. 

1  can  assure  you  from  my  visits  throughout  the  country,  from  my  association  with 
the  representatives  here  to-day,  that  yon  may  look  to  the  Patrons  of  Husbandry  for 
help  in  every  effort  you  are  making  for  the  good  of  the  farmer  and  for  agriculture. 
We  nee<l  your  help  and  we  appreciate  the  good  you  are  doing,  and  may  God  speed 
you  in  your  important  work. 

Mr.  Tnie  presented  the  report  of  the  committee  on  methods  of  teaching  agriculture, 
as  follows: 

Report  of  Committee  on  Methods  of  Teaching  Agriculture.' 

Xeed  of  uniformity  in  the  study  of  agriculture. — The  committee  on  methods  of  teach- 
ing agriculture  submit  a  report  of  progress.  From  the  outset  of  its  work  the  com> 
mitteo  has  recognized  the  fact  that  a  thorough  investigation  of  the  subject  intrusted 
to  it  would  require  a  long  time.  It  has  therefore  endeavored  daring  the  past  year 
simply  to  Isiy  the  foundation  for  future  work.  The  first  thing  was  to  find  out  what 
was  done  in  this  country  in  the  teaching  of  agriculture.  A  circular  of  inquiry  sent 
out  for  the  committee  by  the  Office  of  Experiment  Stations  has  «'licite:l  responses 
from  about  fifty  colleges.  These  replies,  grouped  under  thirteen  general  heads,  have 
been  tabulated  and  brief  summaries  have  been  prepared  which  will  be  submitted  as 
a  part  of  this  report.  A  large  amount  of  data  has  been  collated  in  this  way  which 
will  be  useful  in  further  studies  in  this  line. 

The  general  conclusion  thus  far  drawn  from  an  examination  of  the  data,  thongh 
a  negative  one,  is  well  worthy  of  the  serious  consideration  of  the  association.  It  is 
plainly  shown  that  there  exists  at  present  in  this  country  no  standard  for  instruction 
m  agriculture.  There  is  a  bewildering^  variety  as  regards  the  topics  taught,  the  time 
devoted  to  each  topic,  the  order  in  which  the  different  topics  occur  in  the  course,  the 
relative  amounts  of  class-room  work  and  laboratory  or  practical  exercises,  etc.  Grant- 
ing all  that  ougbt  to  bo  conceded  1>ecause  of  local  conditions,  it  is  nevertheless  obvi- 
ous that  general  progress  in  the  teaching  of  agriculture  in  college  courses  can  hardly 
be  expected  until  there  is  greater  uniformity  in  planning  and  conducting  the  course 
of  study  in  this  subject.  Toward  securing  rejisonable  uniformity  in  this  matter  it 
behooves  this  Association,  as  well  as  the  individual  teachers  of  agriculture,  to  give 
earnest  heed. 

The  committee  is  not  prei)ared  at  this  time  to  go  much  beyond  this  simple  declara- 
tion of  the  great  need  of  studying  this  subject  thoroughly  and  deeply.  More  time 
must  be  spent  in  digesting  the  data  collected  and  in  discussing  the  evidence  adduced 
before  detailed  conclusions  can  be  drawn.  On  one  point,  however,  the  committee 
wishes  to  present  to  the  Association  some  further  considerations. 

Necessity  of  definite  nomenclature. — One  great  obstacle  to  the  intelligent  discussion 
of  the  scheme  of  a^icultural  instruction  and  the  methods  of  agricultural  teaching  is 
the  lack  of  a  definite  nomenclature  of  the  subject.  This  connision  of  terms  is  evi- 
dent in  the  data  collected  by  the  committee,  as  well  as  in  much  of  the  current  dis- 
cussion of  this  subject  which  appears  in  the  public  prints.  It  is  obviously  not  an 
easy  matter  to  bring  order  out  of  confusion  in  such  a  case.  The  committee  has  not 
been  able  to  give  time  enough  to  this  phase  of  the  subject  to  definitely  settle  any- 
thing even  in  the  minds  of  its  own  members.  It  proposes,  however,  to  suggest  for 
the  consideration  of  the  Association  a  tentative  scheme  for  the  division  of  what  is 
commonly  designated  agriculture  in  courses  of  study  into  several  distinct  branches 
or  subdivisions,  and  for  giving  each  of  these  branches  a  definite  name,  as  follows: 

1.  Agronomy,    or     agricul- I  Climate,  soils,  fertilizers,  and  crops — 
ture  (technical).  1      plant  production. 

2.  Zootechuy,  or  animal  in- 1  Animal    physiology  and    animal    pro- 
dustry.  1      duction. 

3.  Agrotechny,  or  agricul- /Agricultural  industries,  e.  g.,  dairying, 
tural  technology.  (      sugar  making. 

^*  ^"J^^ib'!!l,Tr*''lr^'  JX 1  Roa<l«»  drains,  irrigation  systems,  farm 

mechanics,     or      fannj      buildings,  etc. 

equipment.  I  «^^ 

5.  Rural  economy,  or  farm  f  General  policy  of  farm  management,  ru- 

mauagement.  \     rallaw, agricultural  bookkeepiug,etc. 


Agriculture.. 


>  This  report,  with  accompanying  papers  on  Some  features  of  European  institutions 
for  agricultural  education,  by  A.  C.  True,  and  Notes  on  agricultural  education  in 
the  Scandinavian  countries,  by  F.  W.  Woll,  has  been  published  as  Circular  32  of  the 
OfiQce  of  Experiment  Stations  of  the  U.  8.  Department  of  Agriculture. 
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If  we  can  reach  a  point  wliere  the  tenn  agricuUHrej  as  applied  to  what  is  tanghton 
agricultunil  subjects  in  a  college  conr****,  shall  jjenerally  \w  understood  to  include  at 
itH  widest  the  five  siilHirdinnte  subjerts  iiidicn:«d  in  the  above  scheme,  and  in  its 
restricted  sense  only  wbnt  npplies  to  plant  production,  ao  important  step  will  have 
been  taken  in  settling  the  proper  boundaries  of  agricultural  instruction  and  in  fixing 
the  proper  snbdivisions  of  the  general  sabject.  It  is  probable  that  the  substitution 
of  a  more  definite  and  technical  term  for  agriculture  in  its  restricted  sense  would 
simplify  matters.  The  term  agronomy  is  tentatively  suggested  as  snch  a  term,  aud 
the  opinion  of  members  of  the  Association  on  this,  as  Wf  11  as  on  the  other  terms  sng- 
gested,  is  invit«»d. 

('OHr»f$  iH  affncHUnre  in  foreign  fcAoo/«.— Before  preaentia|(  the  summary  of  data 
collected  by  the  committee  it  may  be  well  to  add  that  examination  of  the  courses  in 
agriculture  in  foreign  schools  was  made,  as  far  as  practicable.  One  member  of  the 
committee  had  the  privilege  of  visiting  representative  agricultural  schools  in  Ger- 
many, France,  Helgiiiui,  aud  Holland  during  the  past  summer,  and  holding  personal 
conferences  with  leading  agricultural  educators  in  these  countries.  The  geuenl 
results  of  his  obKervntiou^^  will  be  given  in  a  brief  paper  appended  to  this  report. 
At  the  suggestion  of  the  Director  of  the  Office  of  Experiment  Stations,  Prof.  F.  W. 
Woll,  of  Wisconsin,  made  a  special  investigation  of  agricnltnral  institutions  in  Den- 
mark, Norway,  and  Sweden  during  a  vacation  trip  last  sammer.  A  brief  statement  of 
the  results  of  his  observations  is  also  appended  to  this  report,  aud  it  is  hoped  that 
he  will  present  a  longer  account  in  the  r.xperimeut  Station  Record. 

J.  H.  CONXELU 

A.  C.  TRrE, 
T.  F.  Hunt, 
H.  T.  French, 
H.  H.  Wing, 

Couimiitee. 
Nov  KM  BE  R  10,  1896. 

Mr  GooDELL.  It  will  be  remembered  that  in  one  of  the  early  sessions  of  this  con- 
vention an  invitation  was  extended  to  the  members  of  the  National  Grange,  in  session 
in  this  city,  to  attend  the  meetings  of  this  convention.  lu  acceptance  of  that  invi- 
tation a  number  of  the  officers  of  the  National  Grange  aud  a  number  of  the  masters 
of  State  Granges  have  been  with  us  to-night.  During  a  recess  of  this  convention 
to-day  a  committee  from  the  National  Grange,  acting  upon  its  order,  waited  upon 
the  officers  of  this  Association  aud  extended  to  the  delegates  of  the  Association  an 
invitation  to  meet  with  them  in  their  general  session  to-morrow  forenoon. 

I  move,  therefore,  that  the  general  session  of  this  convention  to-morrow  morning 
ad,ionru  at  11  o'clock  for  the  purpose  of  proceeding  in  a  body  to  the  National  Hotel 
aud  remaining  a  few  momeuts  in  assembly  with  the  Patrons  of  Husbandry 

Carried. 

The  convention  then  adjourned  to  9.30  o'clock  the  following  morning. 

Morning  Session,  Thursday,  November  12,  1806. 

The  convention  was  called  to  order  at  9.30  a.  m.  by  President  Johnson. 

Mr.  GoonELL.  I  am  directed  by  the  executive  committee  to  make  report  on  the 
resolution  offered  by  Director  C.  D.  Smith  in  regard  to  a  director-in-chief  of  scien- 
titic  bureaus  in  the  Department  of  Agriculture  (seep.  56),  with  a  recommendation 
that  it  be  adopted. 

After  some  discussion  the  resolution  was  adopted. 

Mr.  GooDELi..  I  will  now  read  a  resolution  introduced  by  Chancellor  MacLean: 

Whereas  the  present  system  of  weights  and  measnres  in  use  in  the  United  States 
militates  seriously  against  our  trade  with  foreign  countries,  and  in  order  to  better 
facilitate  comparisons  of  experimental  data  obtaine<l  at  home  and  abroad,  as  well  as 
to  effect  au  important  saving  of  time  in  theeducationof  our  youth;  aud  furthermore 
in  view  of  the  rapid  growth  of  the  country,  which  increases  continually  the  difficul- 
ties involved  in  a  change:  Therefore,  be  it 

Resolved,  That  this  Association,  through  its  executive  committee,  transmit  a  com- 
munication to  Congress  urging  the  importance  of  the  earlv  adoption  of  the  metric 
system  of  weights  and  measures  as  the  only  legal  standanl  for  the  United  States. 

The  executive  committee  recommend  the  mloption  of  this  resolution. 
Ado]»ted. 
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Mr.  GooDELL.  I  will  DOW  read  a  resolutiou  iutrodaced  by  tlie  Section  ou  Euto- 
tnology  and  referred  to  the  executive  committee  for  report:  , 

Whereas  recent  serious  outbreaks  in  several  States  of  the  Union  of  insect  pests  of 
such  pernicious  and  destructive  character  as  the  San  Jos^  scale,  the  Mexican  cotton- 
boll  weevil,  migratory  locusts,  the  chinch  bug,  the  army  worm,  the  gypsy  moth,  the 
leopard  moth,  and  other  species  calls  for  the  exercise,  ou  the  part  of  official  entomolo- 
gists, of  extraordinary  police  powers,  the  adoption  of  extreme  methods  of  treatment,, 
and  the  expenditure  of  couMiderable  sums  of  mpney  in  work  which  Is  more  strictly 
economic  than  scientific ;  and 

\Vhereas  the  past  history  of  the  Introduction  of  insect  pests  is  such  as  to  ni^e  sure 
ground  for  the  belief  that  further  serions  pests  to  fruit  and  farm  crops  will  be  con- 
tinually introduced  into  this  country:  Therefore,  be  it 

Resolved,  first,  that  it  is  the  seuHe  of  this  Association  that  the  institutions  herein 
represented  should  take  steps  to  secure  carefully  considered  legislation  in  all  States 
which  possess  no  insect-pest  laws  and  to  secure  revision  of  such  unsatisfactory  laws 
as  already  exist,  with  the  object  that  this  legislation  should  give  to  the  directors  of 
the  several  experiment  stations  such  powers  as  may  be  necessary,  under  their  varioua 
ci reams tances,  to  properly  deal  with  this  subject;  and 

Resolved,  second,  that  in  the  opinion  of  this  Association  it  is  imperative  that  immedi- 
ate steps  be  taken  to  control  the  dissemination  of  the  San  Jos^  scale  upon  nursery 
stock  by  means  of  properly  authorized  inspectors  in  every  State. 

The  executive  committee  reports  back  the  preamble  and  resolution,  deeming  it 
inexpedient  as  a  matter  of  general  policy  for  this  Association  to  attempt  to  influence 
legislation  in  the  various  States  (see  p.  110). 

The  Chairman.  There  being  no  objection,  the  report  of  the  executive  committee 
is  approved. 

Mr.  GooDELL.  I  have  here  the  report  of  the  committee  on  entrance  requirements,, 
courses  of  studies,  and  degrees  (see  p.  54),  which  was  referred  to  the  executive  com- 
mittee. The  executive  committee  recommend  the  adoption  of  the  report  of  the 
committee  on  entrance  requirements,  courses  of  studies,  and  degrees,  as  presented 
by  the  committ-ee,  with  this  prefatory  declaration,  to  wit : 

That  the  schemes  of  studies  presented  for  admission  to  the  colleges  and  for  gradu- 
ation therefrom  are  suggestive  and  tentative,  not  to  be  considered  as  of  necesHity  or 
binding  upon  the  colleges  which  may  assent  to  the  adoption  of  said  report,  and  sub- 
ject, without  prejudice  as  to  equal  efficiency,  to  such  substitutions  of  other  studiea 
of  ec^ual  and  similar  educative  value  for  those  named  in  the  schemes  as  the  peculiar 
conditions  of  the  several  colleges  may  make  necessary. 

Mr.  Wilson.  Before  the  question  of  adoption  of  the  report  is  put  I  woald  like  to 
have  a  discussion  of  this  subject. 

Mr.  Fairchild.  While  I  should  be  very  much  pleased  to  have  the  four  years  of 
languages  put  in  as  elective  with  an  equal  quantity  of  exactor  npplied  sciences,  I  am 
willing  that  the  report  should  be  adopted  with  the  amendments  which  the  executive 
committee  have  prefixed,  provided  that  it  be  explicitly  stated  that  the  course  is  four 
years  in  length. 

Mr.  Smith.  It  seems  to  me  that  if  the  report  means  anything,  it  is  ill  advised  to 
introduce  it  now.  If  it  means  nothing,  then  there  is  no  necessity  for  its  introduc- 
tion. Both  our  theory  and  our  practice  are  not  in  accordance  with  the  suggestions  of 
the  report. 

Mr.  Wilson.  I  desire  to  call  attention  to  the  fact  that  the  report  specifies  a  course 
of  four  years. 

Mr.  Harris.  It  means  three  hundred  and  forty  hours,  which  may  be  distributed 
over  two  or  three  or  four  years.  The  recommendation  of  the  committee  was  that  it 
should  be  distributed  over  two  years,  but  I  see  that  it  is  printed  here  four  years. 

Mr.  Wilson.  Then  it  should  be  corrected. 

Mr.  Washburn.  It  has  been  suggested  by  a  gentleman  here  that  his  trusteea 
would  not  be  in  favor  of  putting  in  two  years  in  the  study  of  modem  languages. 
Then  do  not  do  it.  Nobody  has  asked  it.  He  says  it  is  not  of  any  advantage  to  the 
farmers  of  his  State.  That  may  be  true.  The  question  is.  What  shall  we  give  for 
a  degree  of  bachelor  of  science,  and  only  that  f  The  only  point  the  committee,  os  I 
understand,  wants  to  make,  is  the  minimum  amount  of  work  which  should  be  given 
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to  the  stndents  who  receive  the  degree  of  liaohelor  of  science.  The  same  colleges 
that  are  giviug  that  degree  can  take  in  men  who  do  not  know  how  to  read  and  write. 
If  they  can  do  some  of  the  practical  and  laboratory  work,  the  colleges  can  take  them 
in  and  educate  them,  bnt  they  do  not  want  to  put  themselves  on  record  as  colleges 
giving  charlatan  degrees.  That  is  the  only  point.  If  the  agricultural  colleges  are 
going  to  give  a  degree,  let  them  give  a  degree  that  is  good  for  something,  and 
educate  any  kind  of  a  man  as  far  as  he  can  go. 

Mr.  Snyder.  I  notice  that  according  to  this  schedule  150  hours  are  given  to  pbysic-s 
and  chemistry  with  150  more  for  laboratory  work.  That  in,  this  scheme  proposes  to 
give  300  hours  to  physics  and  chemistry  (botany  is  not  mentioned  at  all),  and  to 
give  340  hours  to  modem  languages,  for  the  degree  of  bachelor  of  science. 

Mr.  Washburn.  The  report  is  not  a  course  of  study.  It  is  only  a  framework,  and 
representH  only  about  two  fifths  of  the  work. 

Mr.  Snyder.  Then  the  other  three-fifths  ought  to  be  indicated. 

Mr.  Washburn.  You  can  fill  that  out  as  you  please. 

Mr.  Snyder.  If  this  report  means  anything,  it  means  that  more  time  should  be 
given  to  mo4lem  languages  than  to  science. 

Mr.  Fairchild.  Bachelor  of  science  does  not  mean  languages.  It  does  not  in  any 
sense  of  the  word  mean  that  there  must  be  a  certain  amount  of  foreign  or  ancient 
languages,  and  among  the  scientific  men  of  our  country  to-day  there  are  many  who 
have  mastered  the  tools  of  science  outside  of  such  a  course  of  study,  and  only 
because  they  had  the  training  in  science  and  because  they  found  their  way  to  these 
tools  through  science. 

Now  this  report  emphasizes  the  foreign  languages  in  a  way  which  to  my  mind  is 
unnecessary.  I  have  been  connected  for  thirty -two  years  with  colleges  w*hich  have 
not  taught  the  languages  as  necessary  to  the  degree  of  bachelor  of  science,  and  yet 
out  of  those  colleges  have  come  some  of  the  best  men  whom  you  can  recognize  here 
to-day.  Is  it  light  and  proper  to  insist  that  modem  languages  are  necessary  for  the 
degree  of  bachelor  of  science  when  it  may  not  be  required  for  the  degree  of  badielor 
of  arts?    Why  emphasize  language  in  such  a  proposition? 

Mr.  Myers.  There  is  so  much  division  in  regard  to  this  matter  that  I  move  the 
report  be  referred  back  to  the  committee. 

Mr.  Wilson.  This  motion  permits  some  discussion  and  I  want  to  say  but  a  word. 
I  came  here  almost  entirely  for  the  purpose  of  getting  some  light  to  assist  me  in 
building  up  a  four-year  agricultural  course.  We  have  been  stumbling  six  years  to 
do  that,  and  recognizing  your  great  ability  in  other  directions  I  supposed  there 
would  be  no  trouble  in  getting  some  light  on  how  to  teach  agriculture.  It  is  not 
a  question  of  arranging  curricula  of  the  ordinary  studies,  but  what  are  we  going  to 
do  with  the  farmer's  boy  whom  we  take  from  the  farm  and  send  back  to  help  educate 
the  neighborhood?  That  is  what  brought  me  over  the  Mississippi  and  across  the 
Alleghany  Mountains. 

Now,  the  only  place  where  you  would  interfere  with  us  would  be  in  the  require- 
ments of  algebr.i.  We  have  boys  who  live  about  20  miles  from  where  algebra  is 
taught,  and  if  they  come  without  a  knowledge  of  algebra  we  must  send  them  home 
or  take  them  as  we  Hnd  them.  At  our  own  solicitation  our  trustees  permitted  us  to 
take  such  boys  in  and  begin  with  algebra,  and  when  graduation  came  they  were  not 
behind  the  others.  These  husky  farm  boys  always  account  for  themselves.  It  is 
not  a  question  about  entrance.  You  can  leave  that  to  our  judgment.  It  is  a  ques- 
tion of  graduation.  What  the  people  want  to  know  is  what  we  are  doing  as  edu- 
cators. It  is  not  a  question  whether  we  are  going  to  measure  ourselves  up  along 
side  of  the  classical  colleges  and  see  how  near  we  come  to  them.  The  question  in, 
What  are  we  doing  for  the  farmer^s  boy  and  the  mechanic's  boy?  I  regret  that  this 
question  has  been  raised  here  at  all  at  this  time. 

Mr.  Myers.  I  move  to  refer  this  matter  back  to  the  committee  for  further  consid- 
eration and  report. 

Mr.  White.  Let  me  suggest  that  if  the  convention  should  be  pleased  to  adopt  the 
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report  of  the  executive  committee,  it  would  be  a  reference  of  the  entire  matter  to  the 
committee  of  the  whole,  which  would  be  a  recommittal  to  the  small  committee  that 
originally  had  it  in  charge.  If  the  members  of  the  convention  will  bear  in  mind  the 
exact  phraseology  of  that  preamble  it  will  be  observed  that  the  whole  scheme  is 
accepted  tentatively.  I  think  we  should  study  it  carefully  and  come  back  next  year 
with  suggestions  looking  to  its  improvement.  If  you  refer  it  back  to  the  committee 
it  will  disapi>ear  from  the  sight  of  the  convention  and  all  of  us  who  have  not  charge 
of  its  consideration.  I  think  it  would  be  better  tf>  adopt  the  report  of  the  executive 
committee  and  let  it  be  printed  in  the  proceedings  of  this  Association. 

I  therefore  move  the  previous  question  on  the  adoption  of  the  report  of  the  exec- 
utive committee. 

Mr.  Myers.  The  motion  before  the  house  is  to  refer  that  matter  back  to  the 
original  committee. 

Mr.  MuRKLAND.  A  pretty  full  view  of  every  objection  which  has  been  urged  waa 
taken  by  the  committee,  and  it  \yas  because  of  such  objections  and  because  the  com- 
mittee viewed  them  in  every  light  in  which  they  could  see  the  objections,  that  the 
report  was  presented  in  its  present  form.  To  refer  it  back  to  this  committee  would 
attain  no  worthy  end,  and  it  seems  to  me  that  the  question  really  is  whether  or  not 
we  wish  to  have  these  colleges  stand  for  anything  before  the  people  of  the  country. 
It  is  a  question,  as  the  gentleman  from  Iowa  has  suggested,  as  to  the  manner  in  which 
we  are  administering  the  trust  referred  to  us  by  the  land-grant  acts,  acts  by  which 
we  are  absolutely  compelled  to  maintain  our  institutions  upon  a  collegiate  basis ; 
and  with  a  desire  to  emphasize  the  determination  of  these  colleges  to  carry  out  the 
provisions  of  thesj  acts  in  strict  loyalty  and  in  perfect  honor  these  resolutions  have 
been  presented.  To  refer  them  back  to  the  committee  would  seem  to  imply — I  do 
not  say  it  would— but  it  would  seem  to  imply  that  we  are  unable  to  meet  the  abso- 
lute  requirements  that  Congress  has  imposed  upon  us.  As  to  the  question  of  detail,, 
much  has  been  said  and  ably  stated  by  other  members  of  this  committee. 

It  was  my  great  pleasure  for  a  few  moments  yesterday  evening  to  meet  the  honor- 
able gentleman  who  so  thoroughly  represents  the  cause  of  education  in  the  national 
administration,  and  to  leave  with  him  a  copy  of  this  report  with  the  hope  that  he 
might  be  with  us  this  morning.  I  am  delighted  to  see  that  he  has  just  entered  the 
hall,  and  I  will  gladly  surrender  any  time  which  may  belong  to  me  to  the  Hon.  WiU 
ham  T.  Harris,  Commissioner  of  Education. 

The  Chairman.  I  speak  the  sentiment  of  this  convention  when  I  request  that  Dr» 
Harris  give  us  his  views  on  this  or  any  subject  which  is  before  us. 

Commissioner  Harris.  I  know  very  little  about  the  instruction  in  agriculture  in  the 
colleges,  although  I  confess  to  a  great  deal  ot'  interest  in  it.  I  have  looked  over  the 
report  of  your  committee  and  must  say  that  it  seems  to  me  to  be  a  very  wise  report. 
It  gives  mathematics  to  the  student  of  agriculture.  It  takes  up  the  principles  of 
numbers  and  the  philosophy  of  space  in  geometry  and  the  application  of  that  knowl- 
edge in  actual  practice,  m  surveying,  mechanics,  etc.  The  fundamental  principles 
of  time  and  space  have  been  wisely  placed  by  your  committee  first  in  the  list  of  stud- 
ies recommended  as  requirements  for  the  bachelor  degree.  They  furnish  the  great 
basis  for  dealing  with  the  world  of  matter  or  world  of  motion.  Physics  and  chemistry 
are  properly  placed  after  mathematics  by  this  committee  because  they  are  an  applica- 
tion of  mathematics. 

We  find  next,  English  language  and  literature,  to  which  the  committee  assigns 

200  hours.    Now  the  farmer's  boy  wants  to  know  the  great  literary  productions  of 

the  human  race,  because  this  knowledge  will  aid  him  in  judging  human  nature. 

.  The  person  who  knows  human  nature  is  of  course  armed  at  all  points  against 

imposition. 

Mental  science  is  put  in  the  course.  A  citizen  as  well  as  a  farmer  should  have  some 
knowledge  of  that.  This  represents  only  40  per  cent  of  the  programme.  Sixty  per 
cent  of  the  programme  is  left  for  other  things. 

It  is  the  intention,  I  suppose,  to  fill  up  the  60  per  cent  of  the  programme  not 
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nnroed  witb  studies  that  will  develoji  and  make  practical  this  directiTe  power. 
Tbe  study  of  al^bra,  chemistry,  physics,  foreigu  languages,  logic,  and  the  like, 
would  seem  to  fit  him  for  some  other  industry  or  for  a  profession,  bat  60  per  ceut  of 
his  time  is  used  in  gainiug  directive  power.  In  general,  I  believe  that  the  oblect  of 
the  agricultural  colleges  should  be  to  take  the  boy  fVom  the  farm,  make  him  a  man 
of  directive  ]>ower,  and  put  him  back  on  tbe  farm. 

Now,  I  wish  to  say  a  word  in  closing  of  tbe  relation  of  the  farmer  to  the  other  kinds 
of  industry,  and  call  attention  to  an  obvious  fact,  which  is  that  these  colleges  tend 
more  toward  mechanical  industry  than  they  do  toward  famiiug.  I  suppose  every- 
one admits  that.  The  instruction  in  agrioultare  has  not  been  rednced  to  a  pedagog- 
ical form.  The  agricultural  colleges,  therefore,  have  had  to  begin  with  raw  material, 
as  it  were,  and  work  it  into  shape,  and  have  thus  been  at  a  disadvantage.  I  want 
to  say,  however,  that  it  is  a  good  thing  that  mechanical  industries  are  so  intimately 
-connected  with  agricnlture  in  these  colleges. 

The  rei>ort  of  the  committee  was  adopted  by  a  rising  vote  of  34  ayes  to  11  noes. 

Mr.  OooDELL.  I  have  here  a  resolution  introduced  by  Mr.  Hamilton,  of  Pennsyl- 
vania, having  reference  to  the  publication  of  books  connected  with  agricnltnie. 
(This  resolution  is  given  in  Professor  Hamilton's  addre&s,  on  page  50.) 

The  executive,  committee  report  back  this  ]>reambleand  resolution  and  recommend 
that  a  special  committee  of  three,  to  be  known  as  the  oommittee  ou  fanners'  insti- 
tutes, be  appointed  by  the  president  to  consider  all  matters  pertaining  to  farmers' 
institutes  and  report  at  the  next  convention,  and  that  Professor  Hamilton's  pa|»er  be 
Teferre<l  to  it  for  consideration. 

Carried. 

Mr.  GooDELL.  I  am  instructed  by  the  execntive  committee  to  give  an  opportunity 
at  this  time  for  anyone  desiring  to  present  an  invitation  for  the  meeting  of  the  con- 
vention next  year. 

Mr.  Liggett.  On  behalf  of  the  board  of  regents  and  the  faculty  of  the  Agricul- 
tural College  of  Minnesota,  I  extend  to  you  a  most  cordial  invitation  to  meet  with 
us  next  year,  and  in  doing  so  I  would  suggest  that  a  summer  meeting  be  held,  becaose 
I  think  it  would  bo  very  much  more  enjoyable. 

Invitations  were  also  extended  from  the  experiment  station  at  Geneva,  X.  Y.,  by 
"\V.  H    Jordan,  and  from  the  station  at  Wooster,  Ohio,  by  C.  E.  Thome. 

(At  this  point  Senator  Morrill  appeared  in  the  hall  and  met  with  an  enthnsiastic 
reception.) 

Mr.  MacLean.  I  wish  to  say  that  the  committee  on  name  of  the  Association  has 
agreed  unanimously  ou  a  report,  and  if  the  convention  is  in  the  same  frame  of  mind 
AS  tbo  committee,  it  might  be  well  to  let  that  committee  report  at  once  and  have  a 
long  rest  upon  the  subject  of  name. 

We  agreed  to  have  a  name  which  would  describe  just  what  we  have  in  the  most 
direct  English  possible,  and  we  all  agreed  in  that  these  colleges,  without  being  lim- 
ited in  tbeir  liberty,  are  primarily  for  agriculture  and  the  mechanic  arts;  and  that 
the  experiment  stations  should  retain  a  place  in  the  name  of  the  Association.  We 
believe  there  will  never  be  peace  in  this  Association  so  long  as  we  have  a  descriptive 
name  that  i«:nored  tbe  mechanic  arts. 

After  prolonged  discussion,  which  was  carried  into  the  evening  session,  the  resolu- 
tion to  change  the  name  of  the  Association  was  lost  by  a  vote  of  37  to  16. 

The  Cii AIRMAN.  It  will  give  us  great  pleasure  to  hear  from  our  old  friend  and 
father,  Senator  Morrill. 

Senator  Morrill.  Mr.  President  and  gentlemen,  I  am  sure  that  Fdid  not  come  heie 
for  the  purpose  of  making  a  speech  when  all  the  new  membei's  who  are  present  are 
loaded  with  one  and  anxious  to  get  it  of!'.  I  am  not  present  for  the  purpose  of  making 
any  observations.  I  know  not  what  topic  is  under  consideration.  I  do  not  wish  to 
interfere  with  it,  but  my  own  impression  is  that  the  agricaltural  colleges  and  experi- 
ment stations  are  all  in  a  tolerably  prosperous  condition,  and  therefore  I  am  here  for 
the  purpose  of  seeing  some  of  my  old  friends  that  I  used  to  see  thirty  odd  years  ago 
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when  I  vriiB  laboring  to  get  the  institutions  established.  As  these  institutions  seom 
to  be  established  permanently,  I  do  not  think  that  I  have  now  any  further  observations 
to  make. 

Mr.  Smart.  I  desire  to  make  a  report  from  the  eonimittee  on  nomiuatiouH,  >vhich  I 
will  ask  the  secretary  to  read  for  me : 

Your  committee  appointed  to  nominate  officers  of  the  Association  for  the  ensuing 
year  and  to  name  the  committee  on  nomenclature  have  the  honor  to  ])resent  the 
following  recommendations: 

For  President, — G.  T.  Fairchild,  of  Kansas. 

Far  Vice-Presidents. — (1)  M.  H.  Buckham,  of  Vermont;  (2)  James  Wilson,  of  Iowa; 
(3)  J.  M.  McBryde,  of  Virginia;  (4)  A.  Kingsbury,  of  New  Hampshire;  (5)  J.  E. 
Stubbs,  of  Nevada. 

For  Secretary  and  Treasurer. — J.  H.  Washburn,  of  Rhode  Island. 

For  Executive  Committee, — H.  H.  Goodell,  of  Massachusetts;  H.  C.  White,  of  Georgia; 
A.  Cope,  of  Ohio ;  T.  J.  Burrill, of  Illinois;  and  the  ex  officio  members  provided  for 
by  the  constitution,  the  president,  the  junior  ex-president  (S.  W.  Johnson,  of  Con- 
necticut), and  the  secretary  and  treasurer. 

For  Bihliofirapher. — A.  C.  True,  of  Washington,  D.  C. 

Fw  Committee  on  Xomenclature. — H.  P.  Armsby,  of  Pennsylvania;  E.  H.  Jenkins. of 
Connecticut ;  S.  M.  Tracy,  of  Mississippi ;  C.  P.  Gillette,  of  Colorado ;  and  A.  C.  True, 
of  Washington,  D.  C. 

On  motion  of  G.  W.  Atherton  the  secretary  was  instructed  to  cast  the  vote  of  the 
Association  for  the  officers  named  by  the  committee. 

Mr.  Athkrton.  The  Association  here  assembled  represents  institutions  which 
are  all  the  legislative  children  of  our  honored  friend  who  has  already  addressed  us. 
Wo  all  feel  in  this  Association  something  of  the  inspiration  that  comes  from  contact 
on  the  one  sitle  with  the  Government  of  the  United  States  and  on  the  other  with  the 
great  propelling  life  of  the  people  of  this  great  democracy  moving  forward  to  a  des- 
tiny which  we  all  believe  in,  so  magniflcent  and  unparalleled ;  and  as  the  act  of  1862 
was  the  first  to  put  into  definite  form  the  germ  of  that  conception  which  is  so  vital- 
izing and  revolutionizing  the  educational  ideas  and  methods  of  the  United  States, 
and  as  Senator  Morrill  will  always  remain  connected  with  that  great  act  as  the  first 
interpretation  of  that  great  impulse  and  inspiration,  I  am  snio  that  all  of  us  would 
like  to  have  an  opportunity  to  take  him  by  the  hand,  if  the  burden  to  him  would 
not  be  too  great,  as  we  pass  out  in  adjourning. 

I  move  that  we  now  adjourn,  in  order  that  we  may  have  an  opportunity  to  i)a8s 
in  review  and  express  to  Senator  Morrill  our  warm  and  affectionate  regard  and 
1  everence. 

Mr.  Goodell.  I  will  second  that  motion.  Permit  me  to  give  a  notice  before  it 
is  put.  Immediately  after  adjournment  the  Association  will  proceed  to  the  National 
Hotel,  where  the  Patrons  of  Husbandry  are  now  in  session,  and  exchange  fraternal 
greeting.  Returning  from  lunch  at  precisely  1  o'clock  the  niem1>ers  will  assemble  in 
the  East  Room  of  the  White  House  for  the  purpose  of  calling  on  President  Cleveland. 

Thereupon  the  motion  of  Mr.  Atherton  was  carried,  and  the  convention  adjourned* 

Evening  Session,  Thursday,  November  12,  1896. 

The  general  session  convened  in  Grand  Army  Hall  at  7:30  p.  m.,  President  S.  W. 
Johnson  presiding. 

The  Chaikman.  The  chair  will  announce  as  members  of  the  committee  on  farmers' 
institutes,  C.  W.  Dabney,jr.,  of  Washington,  D.C.  ;  W.  H.  Jordan,  of  New  York,  and 
W.  A.  Henry,  of  Wisconsin.  As  the  members  of  the  committee  on  seed  testing,  E.  H. 
Jenkins,  of  Connecticut;  G.  H.  Hicks,  of  the  U.  S.  Department  of  Agriculture; 
G.  McCarthy,  of  North  Carolina;  F.  W.  Card,  of  Nebraska,  and  W.  R.  Lazenby,  of 
Ohio. 

Mr.  Goodell.  There  is  a  large  amount  of  business  to  be  transacted  this  evening, 
and  I  move  that  the  evening  be  devoted  simply  to  business  and  not  to  the  consider- 
ation of  other  matters  on  the  programme. 

Carried. 

Mr.  Alvokd.  a  special  committee  was  appointed  at  the  ninth  annual  convention 
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of  the  Association  at  Deuver,  with  iDstnictions  "to  codify  the  reeolntioDS  and  deelo- 
ratious  of  previous  uieetiugs  of  this  Association  concerning  nuiformity  in  action  on 
the  part  of  colleges  and  stations  in  matters  of  common  interest/'  which  committee 
now  respectfully  reports: 

The  printed  proceedings  of  eight  annnal  conventions,  and  snch  records  of  the 
Washington  convention  of  1887  as  exist,  have  been  carefully  examined.  From  these 
all  resolutions  and  declarations  which  may  l>e  included  by  the  lungna^  defining  the 
duties  of  this  committee  and  a  few  other  declarations  of  the  Association  regarding 
its  own  ntfairs  which  it  seems  desirable  to  bring  together  and  present  for  review 
have  been  copied.  Theae  abstractly  have  been  arranged  according  to  their  character 
and  bearing,  with  notes  showing  when  and  where  adopted  and  where  printed.  In  a 
few  instances  phraseology  has  been  changed  to  preserve  nniformity,  withont  alter- 
ing the  meaning;  and  in  two  c^ses  two  separate  resolutions  have  been  consolidated 
and  rewritten,  preserving  the  original  intention.  Thns  prepared,  the  result  is  here- 
with submitted  for  the  action  of  tho  Association. 

Instead  of  reading  this  report  in  full,  which,  as  you  can  very  well  understand,  is 
somewhat  voluminous  and  could  not  well  be  followeil,  I  take  the  liberty  of  submit- 
ting the  following  motion :  I  move  that  the  report  of  the  special  committee  upon 
codifying  the  renolutions  and  declarations  of  previous  meetings  of  this  Association 
be  accepted  and  referreil  to  the  new  executive  committee,  with  instructions  to  edit 
the  same,  including  the  resolutions  and  declarations  of  this  convention,  and  that  the 
whole  be  printed  and  submitted  to  the  next  annual  convention  of  the  Association;  with 
such  recommendation  as  the  committee  sees  fit  to  make  in  connection  therewith. 

Carried. 

Mr.  GooDELL.  At  the  request  of  the  Section  on  Entomology,  I  present  the  names 
of  officers  elected  to  serve  during  the  ensuing  year:  A.  D.  Hopkins,  of  West  Virginia, 
chairman,  and  M.  V.  ^i^lingerland,  of  New  York,  secretary.    I  move  their  confirmation. 

Carried. 

Mr.  Gooi»ELL.  I  am  instructed  by  the  executive  committee  to  oflfer  the  following 
resolution :  **  Jlesoltedf  That  the  dues  for  each  college  and  each  experiment  station 
in  this  Association  be  fixed  at  $10  for  the  year  1897."    I  move  its  adoption. 

Carried. 

Mr.  GooDELL.  I  also  ofier  the  following  resolution,  recommended  for  adoption  by 
the  executive  committee: 

(1)  Inasmuch  as  a  large  amount  of  experiment  station  work  has  been  reported 
since  the  Handbook  of  Experiment  Station  Work  was  issued,  this  Association  would 
respectfully  urge  the  Honorable  Secretary  of  Agriculture  1o  arrange  for  the  prepaia- 
tion  of  a  revised  edition  of  this  useful  publication  by  the  Office  of  Experimeut 
Stations  at  an  early  day. 

(2)  Inasmuch  as  a  large  part  of  the  work  of  the  United  St-at^s  Department  of 
Agriculture  is  along  lines  kindred  to  those  of  the  experiment  stations,  it  is  deemf^d 
by  this  Association liighly  desirable  that  the  revised  edition  of  the  handbook  should 
include  summaries  of  the  work  of  the  Department  as  well  as  of  the  stations. 

(3)  There  is,  in  the  judgment  of  this  Association,  great  nee<l  of  a  general  index  of 
the  publications  of  the  Department,  and  as  the  ]»reparation  of  such  an  index  would 
almost  necessarily  precede  the  making  of  summaries  of  Department  publications  for 
the  handbook,  it  is  hoped  it  will  be  practicable  for  the  Department  to  undertake  at 
once  the  preparation  of  this  index. 

Adopted . 

Mr.  Georgesox.  I  present  the  names  of  officers  of  the  Section  on  Agriculture  and 
Chemistry,  as  follows:  Chairman,  W.  H.  Jordan,  of  New  York;  vice-chairman,  C.  D. 
Woods,  of  Maine ;  secretary,  H.  J.  Waters,  of  Missouri. 

Confirraeil. 

Mr.  Earlk.  1  present  the  names  of  officers  of  the  Section  on  Horticulture  and 
Botany,  as  follows:  Chairman,  P.  H.  Mell,  of  Alabama;  secretary,  L.  C.  Corbett,  of 
West  Virginia. 

Confirmed. 

Mr.  Davenport.  I  present  the  names  of  officers  of  the  Section  on  College  Work, 
as  follows:  Chairman,  H.  C.  White,  of  Georgia;  vice-chairman,  A.  W.  Harris,  of 
Maine;  secretary,  E.  Davenport,  of  Illinois. 

Confirmed. 
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Mr.  Stubbs.  I  preeent  the  following  resolation : 

Resolved,  That  the  execotive  committee  be  charged  with  the  editing  and  publica- 
tion of  the  proceedings  of  this  convention,  in  cooperation  with  the  united  States 
Department  of  Agricaltnre. 

Carried. 

Mr.  A.THERTON.  Without  going  very  much  into  an  explanation  and  taking  up  the 
time  of  the  Association,  I  move  the  appointment  of  a  committee  of  three  to  revise 
the  constitution  of  the  Association  and  report  at  the  next  annual  convention.  There 
are  various  reasons  for  doing  this  which  I  have  not  the  time  to  go  into  now,  and 
some  of  which  are  not  quite  definitely  formed  in  my  own  mind. 

When  the  Association  was  first  formed  we  were  entering  upon  new  and  untried 
ground.  The  pendency  of  the  Hatch  Act  was  the  first  inspiration  to  the  formation 
of  an  Association,  and  after  the  act  had  been  passed  it  was  deemed  that  this  Associa- 
tion might  do  valuable  work  in  connection  with  the  stations  established  under  it, 
and  also  in  connection  with  the  colleges  of  which  the  stations  were  branches. 

The  time  has  come,  I  think,  for  us  to  review  the  ground  over  which  we  have 
passed,  and  I  move  the  appointment  of  a  special  committee  of  three  to  report  upon 
the  provision  of  the  constitution,  and,  if  possible,  submit  a  draft  of  a  revision  at 
the  next  convention  of  the  Association. 

Carried. 

The  Chairman.  I  now  announce  the  committee  on  revision  of  the  constitution,  as 
follows :  J.  H.  Smart,  H.  £.  Alvord,  and  the  chairman  of  the  executive  committee. 

Mr.  Earlb.  The  Section  on  Horticulture  and  Botany  wishes  to  report. 

The  attention  of  the  Section  on  Horticulture  and  Botany  was  called  to  that  por- 
tion of  the  report  of  the  committee  on  uniformity  in  station  nomenclature  relating 
to  horticultural  terms ;  and,  after  some  discussion,  it  was  moved  and  carried  to 
amend  the  last  sentence  in  the  definition  of  the  term  "  acclimatization ''  by  placing 
it  in  parenthesis  and  making  it  read  **  (the  distinction  between  this  term  ana 
acclimation  is  not  generally  carefully  drawn,  but  acclimatization  is  preferred  for 
scientific  uses).'' 

As  thus  amended,  the  adoption  of  this  portion  of  the  report  was  recommended. 
The  amended  report  of  the  committee  on  nomenclature  is  as  follows : 

R1BCOM31EXDATION8  OP  THE  COMMITTEE    ON  UNIFORMITY    IN    STATION    NOMENCLA- 
TURE. 

The  committee  recommends : 

(1)  The  adoption  of  the  following  by-law: 

PROPOSED  BY-LAW. 

There  shall  be  a  standing  committee  of  five  on  nomenclature.  The  director  of  the 
Office  of  Experiment  Stations  shall  be  ex  officio  a  member  of  this  committee,  and  the 
remaining  four  members  shall  be  elected  at  the  same  time  and  in  the  same  manner  as 
other  officers  of  the  Association,  and  shall  hold  office  for  the  same  term.  The  com- 
mittee shall  elect  its  own  chairman. 

It  shall  be  the  duty  of  this  committee  to  recommend  to  the  Association  such  action 
as,  in  its  judgment,  will  tend  to  promote  uniformity  and  simplicity  in  the  nomencla- 
tnre  used  in  station  publications.  Such  recommendations  shall  be  transmitted  to 
the  executive  committee,  and  by  it  communicated  to  the  director  of  each  station  at 
least  thirty  days  before  the  annual  convention. 

In  making  such  recommendations  it  shall  be  theduty  of  the  committee  to  take  into 
consideration  any  action  by  other  organizations  bearing  on  this  subject,  and  to  coop- 
erate with  such  organizations,  so  far  as  practicable,  in  securing  uniformity  of  usage 
between  station  workers  and  others  in  the  same  field. 

(2)  That  the  Association  recommend  to  the  several  stations  the  uniform  use  of  the 
lowing  terms,  with  the  significations  appended : 

A.— FIELD   CROPS. 


(2; 

foUo 


Maize  (Zea  mal«>.— Used  when  speaking  of  the  plant  in  general. 

Indian  com, — ^Tne  grain  of  maize. 

Com  forage, — ^The  maize  plant  when  fed  without  the  removal  of  the  ear. 
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Corn  Blorer, — The  maize  plant  after  the  ear  has  been  removed. 
4>i/«.— A  Btructiire  in  vhich  green  forage  is  preserved. 
Silage. — (Jreeii  forage  prc8er\-ed  in  a  silo. 
iVi7omy. — The  process  of  preserving  green  forage  in  a  silo. 
Cultivation.— i^i\niup  the  soil  by  means  of  a  cultivator. 
Culture.— Kefei*8  t4>  all  methods  by  which  a  crop  is  improved  or  prodnced. 
Tillage, — Stirring  the  soil  by  means  of  any  implement  for  the  purpose  of  growing 
a  crop. 

B.— BREEDS  ANI>  BKEKDIKG. 

Pure-bred, — (Not  thoroughbred  or  full-blood.)  Refers  to  the  progeny  of  the  mem- 
bern  of  a  class  of  animals  having  like  characteristics  which  nre  uniformly  transmitted. 

orade. — An  animal  descending  from  common  stock,  but  having  more  or  less  of  the 
blood  of  some  pure  breed. 

Cro88f  or  cross-bred  animal. — The  direct  cross  of  two  pnre-bred  animals  of  different 
breeds. 

Herersian, — (Not  atavism,  throwing  back,  or  breeding  back. )  The  process  by  which 
qualities  are  inherited  from  grandparents  or  more  remote  ancestors. 

C— FEEDING   STUFFS. 

^Protein, — (Not  cm<lo  protein.)  Total  nitrogenous  matter.  Analytically,  total 
nitrogen  multiplied  by  6.2.5  or  other  conventional  factor. 

'  AloMminoids. — Coagulable  nitrogenous  matter.  Analytically,  albuminoid  nitrogen 
multiplied  by  6.25  or  other  conventional  factor. 

'  yottalbuminoids. — Noncoagulable  nitrogenous  matter.  Analytically  nonalbumi- 
noid  nitrogen  multiplieil  by  6.25  or  other  conventional  factor.  (vShould  not  be  used 
to  designate  nonnitrogenous  matters.) 

Terms  like  '* flesh  formers,''  'Hissue  builders/'  and  the  like  should  only  be  used  as 
exi>lauatory  terms. 

Ether  extract. — (Not  fat  or  crude  fat.)  The  material  extracted  from  the  tlry  feed- 
ing stuff  by  dry  sulphuric  ether. 

Digestible  fat.— The  digestible  portion  of  the  ether  extract. 

Carbohydrates. — (Not  carbhydrates. ) 

Fibcj'. — (Not  ** woody  fiber''  or  cellulose.)  The  residue  from  the  Weende  method 
or  its  uiodiiicationH. 

Xitrogen-free  extract.— {Jsot  carbohydrates  nor  soluble  carbohytlrates.)  Total  dry 
matter  minus  ash,  protein,  fiber,  and  ether  extract. 

Digestible  carbohydratts. — The  sum  of  the  digestible  fiber  and  digestible  nitrogen- 
free  extract. 

Pentosans. — (Not  pentoses.)    Total  material  yielding  fiirfurol. 

Individual  substances  in  any  of  these  groups  should  be  designated  by  their  scien- 
tific names. 

The  digestible  i)ortion  of  any  of  these  groups  should  be  designated  by  prefixing 
tlie  word  digestible  to  tlie  proper  name,  as  *^  digestible  protein,"  "digestible  albumi- 
noids/' "digestible  fiber.'' 

It  is  suggested  that  in  tables  for  popular  use  the  digestible  fat  be  multiplied  by 
2.25,  the  digestible  carbohydrates  added,  and  the  sum  entered  as  "digestible  carbo- 
hydrates and  fat,"  the  fact  of  the  multiplication  being  explained  in  the  text. 

D. — ANIMAL  CHEMISTRY  AND  PHYSIOLOGY. 

^Protein. — Total  nitrogenous  matter. 

^Albuminoids. — A  collective  term  for  albumen,  globulin,  fibrin,  acid  and  alkali 
albuminates  and  other  ooagulable  nitrogenous  substances. 

1  Collagens. — A  collective  term  for  mucin,  collagen,  elastin,  keratin  and  related 
bodies. 

'  Protdd. — Use  only  as  an  adjective;  thus,  proteid  metabolism = the  metabolism  of 
protein. 

E. — DAIRYING. 

1  Protein, — Total  nitrogenous  matter  of  dairy  products. 

^  Casein. — The  n^rogenous  matter  of  milk  coagulable  by  acids  or  rennet. 

1  Albumen. — The  nitrogenous  matter  of  milk  coagulable  by  heat. 

Curd. — The  total  precipitate  produced  in  milk  by  the  addition  of  acids  or  rennet 

Other  nitrogenous  matter  should  be  designated  by  their  scientific  names. 

Lactose. — (Not  lactin.)    The  sngar  of  milk. 

*  Recommitted  for  further  consideration. 
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Fat. — (Not  fats  nor  butter  fat.)  The  glyreri<l8  of  dairy  products.  When  a  dis- 
tiDction  is  to  be  made,  as  in  case  of  oleomargariDe  or  filled  cheese,  the  term  "bntter 
fat"  may  be  ussd. 

1  Sterile. — Free  from  all  germs. 

^Sterilized, — Sterilized  products  are  those  which  have  been  heated  to  lOC^  C. ;  they 
are  not  necessarily  germ  free,  although  they  may  be. 

^  Pasteurized. — ^Pasteurized  products  are  those  which  have  been  heated  above  the 
tiiermal  death  point  of  the  vegetative  organisms,  but  below  the  coagulating  point  of 
the  albumen  (6(P-70o  C). 

Pure  culture. — A  culture  containing  but  a  single  organism. 

Starter. — A  culture  of  any  nature  used  to  start  a  fermentation. 

Xatural  starter. — A  starter  prepared  by  the  spontaneous  fermentation  of  milk 
products. 

Culture  starter. — A  starter  made  by  introducing  a  pure  culture  into  a  pasteurized 
or  stenlized  milk  product. 

Acidity. — The  acidity  of  dairy  products  should  be  expressed  by  the  per  cent  of  acid 
calculated  as  lactic  acid. 

F.—HORTiri'LTURE. 

Acclimation. — The  spontaneous  or  natural  process  of  becoming,  or  the  state  or  con- 
dition of  being,  inured  or  accustomed  to  a  climate  at  first  injurious. 

Acclimatization,— Gener&Wy  used  in  a  more  active  sense  than  acclimation,  as  denot- 
ing the  positive  means  or  acts  (as  of  man)  in  causing  an  organism  to  become  inured 
to  a  climate.  (The  distinction  between  this  term  and  acclimation  is  not  generally 
carefully  drawn,  but  acclimatization  is  preferred  for  scientific  uses.) 

Development. — The  growth  or  life  history  of  the  individual. 

Evolution. — The  doctrine  which  supposes  that  one  form  of  life  may  give  rise  to 
another  form.    The  life  history  of  the  race. 

G. — ENTOMOLOGY. 

The  committee  recommends  that  the  following  general  rules  as  to  the  adoption  and 
use  of  common  names  for  insects  be  adopted,  but  that  action  on  specific  cases  he 
deferred  to  the  next  convention. 

(1)  No  common  name  shall  be  applied  to  more  than  one  species  of  insect. 

(2)  A  single  species  of  insect  in  any  one  stage  of  development  shall  have  but  one 
authoritative  common  name.  It  may  have  different  common  names  for  the  different 
stages,  e.  g.,  apple  worm  and  codling  moth. 

(3)  When  other  than  the  authoritative  name  is  used  it  should  be  made  secondary 
in  importance,  e.  g.,  the  boll  worm,  also  called  ''  corn  worm." 

(4)  Priority  should  be  given  due  consideration,  but  should  never  be  allowed  to  fix 
an  inappropriate  name  on  any  species. 

(5)  As  a  rule,  it  is  better  to  use  a  common  name  that  will  associate  an  insect  with 
its  food  plant  or  host  or  with  some  well  known  habit  or  peculiar  appearance  of  the 
insect.  Twig  girdler,  bagworm,  and  saddle-back  caterpillar  are  good  examples  of 
such  names. 

(6)  The  scientific  name  of  an  insect  treated  should  always  be  given  whether  the 
common  name  is  mentioned  or  not. 

H.  P.  Armsby, 
S.  M.  Tracy, 
E.  H.  .Jenkins, 
Thos.  F.  Hunt, 
C.  P.  Gillette, 

Committee, 

Mr.  Armsby.  I  move  that  all  definitions  of  the  terms  relating  to  the  nitrogenous 
constituents  of  feeding  stuffs,  animals  (and  dairy  products),  be  referred  to  the  stand- 
ing committee  on  nomenclature  for  further  consideration,  and  that  the  remainder  of 
this  report,  with  the  amendment  proposed  by  the  Section  on  Horticulture  and 
Botany,  be  adopted. 

Mr.  Plumb.  A  distinction  is  made  between  the  terms  "sterile"  and  ''sterilized." 
I  would  like  to  have  a  statement  made  on  that  point. 

Mr.  Armsby.  So  far  as  the  chairman  of  the  committee  is  concerned,  he  can  only 
state  that  these  definitions  were  prepare<l  by  Dr.  Babcock  and  were  adopted  by  the 
committee  exactly  as  he  i)repared  them.    As  I  understand  it,  the  logical  discrepancy 

1  Recommitted  for  further  consideration. 
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was  thought  not  to  bo  so  important  as  might  appear  ou  the  face  of  it.  If  gentlemen 
think  it  desirable,  I  am  perfectly  willing  to  inclode  this  also. 

Mr.  Plumb.  Sterilized  milk  is  not  sterile  milk. 

Mr.  Smith.  We  nse  the  word  sterilizecl  exactly  in  the  sense  adopted  by  this  com- 
mittee; but  the  word  sterile,  if  used  in  the  same  way,  will  have  to  be  applied  to 
milk  and  sterilized  milk  will  have  to  be  called  sterile  milk  if  we  are  logical  in  our 
etymology.    Sterilized  milk  means  milk  that  has  been  heated  to  100=> 

Mr.  Earle.  Will  everybody  else  use  that  word  in  the  same  sense  f  I  think  not.  I 
therefore  ask  that  the  report  be  referred  back  to  the  committee.  I  think  the  i^ord 
sterilize  has  been  in  scientific  use  too  long  to  be  tampered  with  and  that  a  dairyman 
should  mannfacture  a  new  name  in  order  to  meet  the  requirements. 

Mr.  Plumb.  I  move  that  these  terms  be  referred  back  to  the  committee. 

Carried. 

Mr.  Washburn.  The  Section  on  Mechanic  Arts  nominates  the  following  officers: 
Chairman,  C.  S.  Murkland,  of  New  Hampshire;  Vice-chairman,  W.  F.  M.  Goes,  of 
Indiana ;  Secretary,  F.  Paul  Anderson,  of  Kentucky. 

Confirmed. 

Mr.  Woods.  The  committee  on  auditing  has  examined  the  accounts  of  the  treasurer 
and  reports  as  follows : 

Your  committee,  appointed  to  audit  the  treasurer's  accounts,  begs  leave  to  report 
that  it  has  examined  the  same  and  finds  them  correct,  with  properly  approved 
vouchers  for  each  item  of  expen<liture,  and  finds  that  there  is  a  balance  on  nand  of 
$475.45. 

Chas.  D.  Woods, 
C.  Frakk  Allbn, 
J.  E.  Stubbs, 

Committee, 
Accepted. 

The  Chairman.  I  appoint  upon  the  committee  to  wait  upon  President-elect  Mo- 
Kinley  (see  p.  31)  G.  W.  Atherton,  J.  E.  Stubbs,  J.  H.  Smart,  and  H.  H.  Goodell. 

Mr.  Atherton.  I  am  instructed  by  the  committee  to  report  the  following  resolution 
on  the  death  of  Hon.  Edwin  Willits : 

Besohed,  That  this  Association  desires  to  place  on  record  its  deep  sense  of  irrepar- 
able loss  in  the  recent  death  of  the  Hon.  Edwin  Willits. 

As  one  of  the  early  and  efficient  promoters  of  the  legislation  out  of  which  this 
AHsooiation  grew,  as  one  of  its  original  members,  and  always  the  devoted  advocate 
of  the  interests  which  it  represents,  as  a  public  official  of  pure  and  stainless  recorU, 
as  an  educator  inspired  with  the  highest  ideals,  as  a  citizen  constantly  engaged  in 
efforts  for  the  benefit  of  his  fellow-men  and  striving  to  elevate  the  standard  of  civic 
life,  as  a  gentleman  of  fine  intelligence  and  unfailing  courtesy,  as  a  loyal  and  fattbfnl 
friend,  in  fine,  as  a  typical  representative  of  complete  and  well-rounded  American 
manhood  ho  will  always  be  enshrined  in  our  loving  remembrance. 

Beiohed,  That  this  resolution  be  entered  on  the  minutes  of  the  Association  and  a 
copy  sent  to  his  surviving  family. 

by  the  committee. 

Geo.  W.  Atherton. 
Alex.  Q.  Holladay. 
CuNTON  D.  Smith. 

Adopteil. 

The  convention  then  adjourned  sine  die. 


MINUTES  OF  THE  SECTIONS. 


SECTION  OX  COLLEGE  WORK. 

TwoseesionB  of  the  Section  on  College  Work  were  held  in  the  parlors  of  the  Ebbitt 
House  November  10  and  11,  the  vice-chainnan  of  the  section,  President  J.  E.  Stubbs, 
of  Nevada,  presiding.  The  sessions  were  devoted  entirely  to  papers  and  addresses 
on  the  question,  **  What  should  be  taught  in  our  colleges  of  agriculture!"  and  on  ''The 
exodus  from  the  farm."  The  first  address  was  delivered  by  G.  T.  Fairchild,  of 
Kansas,  as  follows : 

What  Should  be  Taught  in  our  Colleges  of  Agriculture? 

In  treating  the  subject  ''What  should  be  taught  in  our  agricultural  colleges f  I 
shall  make  certain  assumptions,  without  taking  your  time  in  argument  to  prove 
them.  To  me  they  seem  fundamentally  grounded  in  the  object  of  these  colleges,  as 
stated  in  the  organic  act  of  1862. 

First.  I  assume  that  we  are  to  aim  directly  at  the  inspiration  and  cultivation  of 
scientific  modes  of  thought  in  agriculture  among  the  multitude.  No  mere  expert 
training  of  the  few  can  open  to  the  industrial  classes  the  liberal  education  promised 
and  provided  for  by  Congress.  These  colleges  must  attract  the  multitudes  to  their 
halls. 

Second.  It  is  safe  to  assume  that  the  results  of  genuine  research  and  experiment 
by  highly  trained  experts  must  be  accepted  and  utilized  by  a  body  of  educated 
farmers  sufficiently  alive  to  the  interests  involved  to  appreciate  principles  and  apply 
them  with  such  modifications  as  sound  understanding  may  require.  The  uneducated 
farmer  asks  for  a  rule  of  thumb,  an  explicit  direction  in  detail ;  the  educated  farmer 
finds  his  rule  for  varying  circumstances  in  the  general  principles  established  by 
research  and  experience.  Unless  the  colleges  of  agriculture  reach  a  considerable 
body  of  farmers  with  their  liberalizing  education  there  is  little  hope  for  a  scientific 
agriculture. 

Third.  It  is  quite  as  evident  that  the  moral  and  material  support  for  scientific 
investigation  of  all  phases  of  agriculture  must  come  from  such  influences  among  the 
people,  inspiring  genuine  desire  for  inforniatioD.  These  fifty  or  more  experiment 
stations  will  need  the  backing  of  a  wide-awake,  well-educated  body  of  farmers  in 
every  State,  or  fail  of  support. 

Fourth.  I  assume  that  the  genuine  experts  for  maintaining  the  rigid  inc^uisition 
of  nature  must  be  found  by  the  sifting  process  of  a  strong  college  course  in  line  with 
agriculture.  I  see  no  other  way  of  developing  genuine  talent  and  distributing  it  to 
the  best  effect  than  to  draw  into  colleges  a  strong  body  of  quickened  minds,  and 
eliminate  the  weak  and  uncertain  by  consistent  training  in  the  very  lines  of  thought 
to  be  followed  later.  The  experience  of  the  past  few  years  emphasizes  the  impor- 
tance of  the  sifting  process. 

Fifth.  It  is  safe  to  assume  that  any  course  which  fulfills  these  requirements  must 
be  truljr  educational  as  well  as  instructive,  and  introductory  rather  tlmn  exhaustive. 
The  training  of  human  faculties  to  expert  use  requires  a  touch  that  recognizes  all 
the  phases  of  nature.  Especially  is  this  true  in  agriculture,  where  all  of  nature's 
laws  must  be  obeyed  to  rule  in  any.  To  pour  facts  into  memory  will  serve  little 
purpose  until  the  relations  of  fact8  are  mastered  by  exacting  scientific  study  in  more 
than  one  direction. 

To  meet  the  conditions  thus  assumed,  I  propose  plans  that  have  already  met  a  lar^e 
measure  of  success  in  offering  to  the  farmers'  sons  and  daughters,  fresh  from  their 
country  schools,  a  general  course  of  study  in  line  with  the  industries  of  this  life.  It 
is  absolutely  essential  that  the  way  from  the  farm  to  the  college  shall  not  be  inter- 
rupted. The  city  high  schools  do  not  and  can  not  furnish  the  true  line  of  training 
for  the  farm  boy  whose  everv  sympathy  is  in  the  field  and  forest  and  farmyard. 
The  trend  of  secondary  schools  is  almost  universally  toward  the  need  of  the  city  in 
merchandise,  manufactures,  and  professions.  The  inquisitive  farm  boy  needs  place 
for  his  natural  development  among  the  trees,  grasses,  crops,  and  herds,  and  machin- 
ery where  all  the  great  questions  of  his  life  are  to  be  answered.  The  traditional 
curriculum  has  been  the  natural  means  of  training  in  the  use  of  books  and  the  hand* 
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ling  of  men.  The  needed  course  mnst  train  in  the  handling  of  things  and  the  use 
of  nature,  with  books  as  mere  tools. 

To  accomplish  these  ends  of  such  a  conrse  of  stndy,  I  would  have  a  symmetrical 
development  of  body,  mind,  and  sentiment  along  the  most  feasible  lines  of  growth 
in  my  ideal  farmer  of  liberal  education.  As  fundamental  in  all  study,  a  thoroagh 
training  in  the  English  language  must  stand  first.  If  this  is  given  through  a  com- 
parison with  other  tongues  I  shall  not  complain,  but  the  result  must  be  English 
rather  than  linguistic  information,  or  grammatical  expertness. 

For  a  good  second  in  this  liberal  training  I  place  an  exacting  study  of  mathemat- 
ical principles  and  distinct  applications  or  these  in  qnantitive  sciences  like  chemis- 
try and  physics.  Form  and  quantity  in  all  fundamental  relations  must  be  grasped 
as  the  basis  of  the  universe. 

The  third  essential  is  a  symmetrical  development  of  the  descriptive  Bciences  and 
the  philosophies  oi  organic  life,  as  illustrated  in  all  phases  of  plant  and  animal 
economy  upon  the  farm.  Soil  culture  in  farm,  orchard,  and  garden,  the  economy  of 
farm  machines,  economic  entomology,  aud  vegetable  and  animal  pathology  must  be 
so  presented  as  to  quicken  the  ingenuity  of  the  student.  Museum,  class  room,  and 
librarv  must  display  the  riches  of  information  open  to  inquisitive  thinkers  along 
these  lines. 

A  fourth  line  of  training  should  be  in  the  arts  of  expression.  To  think  and  to 
express  thought  are  essentially  coincident  and  mutually  dependent.  Completeness 
of  expression  alone  insures  completeness  of  ideas.  Hence  all  the  definitenesa  that 
training  in  drawing — geometrical  and  free-hand — can  give,  should  be  coupled  with 
good  laboratory  practice  in  all  the  sciences,  and  explicit  training  in  composition  and 
public  address.  I  believe  no  better  aid  to  exact  thinking  can  be  given  than  by  train- 
ing the  voice  to  express  by  precise  modulations  the  multitudinous  phases  of  thought 
concealeil  in  words. 

Last,  but  not  least,  I  put  a  training  in  manual  dexterity,  with  the  shop,  the  farm, 
the  garden,  and  the  greenhouse  as  the  means.  Nothing  develops  ingenuitv  and  gives 
confidence  equal  to  some  form  of  manual  training,  llie  more  general  this  is  in 
developing  dexterity  rather  than  limited  skill,  the  better  education  it  gives  for 
scientific  agriculture  for  either  profit  or  investigation.  The  more  continuous  it  is, 
the  more  perfect  the  habit  of  devising  and  doing  becomes. 

Such  a  course  I  can  give  in  outline  without  departin|r  far  from  the  tested  cnrrie- 
nlum  of  the  Kansas  State  Agricultural  College.  I  will  try  to  present  it  in  sueh 
form  as  to  show  progress  along  the  five  lines  of  training : 

A  course  of  instruction  in  agriculture. 
FIRST  YEAR. 


English,  etc. 
The  Bentence. 
ComponitioD. 
Etymology. 


Mathematics,  etc. 
Algebra. 
Algebra. 
Algebra. 


Scienoee. 
Botany. 
Bookkeeping. 
Elementary  phys- 
ics. 


Expresaion. 

Free-hand  drawing. 

Geometrical  draw- 
ing. 

Physical  laboratory. 

Rhetoricals  and 
driU. 


Dexteritv. 
Woodwork. 
Woodwork. 
Garden  or  farm. 


SECOND  TEAR. 


Principles  of  horti- 1  Geometry,  plane.      Inorganic  chemis-     Chemical  labora- 
culture.  Geometry,  solid.  try.  '      tory. 

Descriptive  a gri-  I  Geometry, deacrip- '  Organic  chemis-  I  Blowpiping. 
calture.  i      tive.  try;  Mineral-  |  Chemiod  analysis. 

Dairy  fanning.         I  ogy.  Rhetoricals  and 

Entomology.  ,      drill. 


Garden  or  farm. 
Iron  forging. 
Faim  and  garden. 


THIRD  YEAR. 


General  history. 

Civics. 

Rhetoric. 


Trigonometry.  Physiology.  Surveying. 

Mechanics.  Zoolo^.  Tofwgraphy. 

Economics.  I  Agricultural  I  Perspective, 

chemistry.  ,  Rhetoricals. 


Farm  and  garden. 
Iron  foundry. 
Farm  or  garden. 


FOURTH  YEAR. 


English  literature. 

Psychology. 

Logic. 


Advanced  p  h  y  s- 
ies. 

Advanced  phys- 
ics. 

Engineering. 


Agriculture. 
Feeding  and 

breeding. 
Animal  economy. 
Geology. 


Sketching. 
Botanicaflabora 

tory. 
Thesis. 
Rhetoricals. 


Farm  or  garden 
Machine  shop. 
Specialty. 
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This  course  of  four  strong  years  rightly  lt*a(ls  to  the  degree  of  bachelor  of  science, 
and  is  worthy  the  name  for  8ubject-iiuitt<'r  as  well  as  manner  of  training.  From  the 
numbers  thus  trained  there  will  be  a  few  whose  bent  of  mind  and  love  of  research 
direct  into  definite  lines  of  investigation.  For  these  a  variety  of  strong  post-grad- 
nato  courses  of  two  or  three  years  should  be  provided  with  the  master's  a egrecni  the 
end  conferreil  for  original  work  carefully  presented  in  a  thesis.  My  preference  is 
that  such  a  course,  in  our  colleges  of  agriculture,  should  couple  the  science  pursued 
with  one  of  the  arts  illustrating  its  economic  applications.  It  thus  gaius  a  techni- 
cal character  most  conducive  to  energy  of  purpose  and  action.  The  Kansas  college 
in  this  way  couples  botany  or  entomology  with  iiorticulture.  and  chemistry  or  zool- 
ogy with  agriculture.    The  interest  and  the  meaning  of  both  arc  thus  enhanced. 

These  students,  in  technical  courses,  should  have  every  encouragement  and  aid  in 
the  use  of  literature  of  their  science,  through  whatever  language  it  comes.  Com- 
paratively little  time  is  needed  to  gather  the  elements  of  a  foreijcpi  grammar  needed 
to  read  with  understanding  any  book  in  a  science  already  familiar,  and  with  this 
object  directly  in  view  a  student  learns  with  surprising  ease. 

In  conclusion,  I  emphasize  again  the  importance  of  so  adjusting  the  studies  in  an 
agricultural  college  as  to  give  a  liberal  education  of  body,  mind,  and  sentiment  in 
tune  with  the  end  to  be  serred — a  genuinely  scientific  agriculture  and  a  body  of 
agricultural  science. 

The  next  paper  on  the  same  subject  was  presented  by  H.  H.  Goodell,  of  Massachu- 
setts, as  follows: 

In  an  old  book  containing  the  wisdom  of  an  age  two  thousand  years  older  than 
the  present  I  find  this  quotation:  **  How  can  he  get  wisdom  that  lioldeth  the  plow 
and  that  glorieth  in  the  goad,  that  driveth  oxen  and  is  occupied  in  their  labors,  and 
whose  talk  is  of  bullocks?" 

Apparently  the  same  need  of  instruction  was  as  urgent  then  as  now,  and  the  tiller 
of  tne  soil  in  the  fertile  plains  of  the  eastern  world  felt  there  was  something  more 
to  bo  desired  than  simply  following  day  in,  day  put,  the  dreary  routine  his  fathers 
had  left  him.  That  there  were  sources  of  information  even  then  is  evident  from 
the  fact  that  the  wise  Solomon  could  discourse  of  trees,  from  the  cedar  of  Lebanon 
even  to  the  hyssop  springing  out  of  the  wall ;  and  it  is  added  that  he  spake  also  of 
lieasts,  of  fowls,  of  creeping  things,  and  of  fishes.  Tho  same  questions  that  stirred 
the  heart  of  the  agricultural  seer  so  many  centuries  ago  are  pressing  with  renewed 
force  now,  and  more  light  is  sought  ou  all  the  difiicult  problems  that  present  them- 
selves to  the  farmer  of  to-day.  It  is  the  mission  of  the  agricultural  colleges  to 
furnish  this  light  and  lead  the  way. 

I  am  asked  to  present  this  afternoon  a  brief  paper  on  what  should  be  taught  in 
our  agricultural  colleges.  Perhaps  I  can  express  myself  in  no  way  more  clearly 
than  by  outlining  to  you  the  course  at  the  Massachusetts  Agricultural  College.  That 
has  stood  ever  since  its  foundation,  in  1867,  for  agriculture  alone,  instruction  in  the 
mechanic  arts  being  supplied  by  the  Institute  of  Technology,  which  has  shared  with 
it  the  proceeds  of  the  grant  of  1862  and  the  later  one  of  1890. 

While  it  has  been  the  purpose  of  the  faculty  to  give  the  best  possible  instruction^ 
upon  eveiy  subject  taught,  there  hits  been  no  effort  to  expand  the  course  beyond  the  ' 
proper  limits  of  a  simple  professional  school  or  to  compete  in  any  manner  with  other 
existing  institutions.  On  the  other  hand,  the  college  has  from  the  outset  been 
intended  to  bo  something  very  difi'erent  from  a  mere  manual-labor  or  farm  school  for 
training  apprentices  in  the  various  operations  of  husbandry.  Since  the  first  few 
years  manual  labor  has  been  entirely  discarded,  except  in  so  far  as  it  has  an  educa- 
tional value — not  how  to  plow  and  hoe,  but  when  and  where  to  do  it  to  the  best 
advantage.  The  hours  of  student  life  can  be  much  more  profitably  employed  thai 
in  mere  manual  labor,  opportunities  for  which  are  everywhere  presented,  while  the 
facilities  for  education  are  offered  only  at  the  college  and  for  a  limited  period. 
More  mind  and  less  muscle  is  the  watchword  of  to-day.  In  preparing  the  soil,  in 
planting,  in  cultivating,  in  haying,  in  harvesting,  in  threshing,  in  the  management 
of  the  dairy,  in  fact  almost  everywhere,  intelligence  is  the  principal  thing,  and 
mere  brute  force  comparatively  worthless.  The  old  prejudice  against  thoughtful, 
studious,  and  progressive  men  as  book  farmers  and  fancy  farmers  has  at  length  been 
overcome  by  the  mass  of  printed  matter  which  is  flooding  with  light  every  household 
and  by  the  numberless  improvements  which  have  been  demonstrated  to  be  not  merely 
expensive  luxuries  for  the  rich,  but  of  priceless  value  to  every  tiller  of  the  soil.  But 
to  turn  more  directly-  to  the  curricnlnm  itself. 

This  naturally  divides  itself  into  seven  departments — the  English,  thea^icultural, 
the  chemical,  the  botanical,  the  mathematical,  the  zoological,  and  that  ot  languages 
and  social  science. 

(1)  English  has  a  place  in  the  curriculum  of  the  Massachusetts  Agricultural 
College  because  of  its  practical  value  and  its  educational  value. 

By  its  practical  value  we  mean  its  value  in  enabling  tho  student  to  express  his 
thought  by  oral  and  written,  language.     Looking  at  the  study  from  this  point  of 
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view,  \re  may  name  it  the  Htndy  of  oral  and  written  expression.  The  specific  snV 
jccts  and  ext^rci^es  set  for  securing  this  practical  advantaf^e  from  the  stndy  are 
these:  Rhetoric,  dnring  the  freshman  year;  declamations,  dnring  freshman  and 
sophomore  years:  essay s,  in  the  freshman^  sophomore,  and  senior  years;  orations  in 
the  junior  year;  logio  and  debates,  in  the  senior  year.  The  principal  object  in  these 
exercises  is  to  secure  accuracy  and  facility  in  the  use  of  the  English  language  as  an 
N  instrument  by  which  thought  is  expressed. 

In  addition  to  these  studies,  American  literature  is  studied  in  the  sophomore  year 
and  English  literature  in  the  punior  nnd  senior  yes^rs.  While,  as  an  incideoitsd 
advantage,  the  student^s  style  in  writing  and  speaking  may  be  improved  and  per- 
fected by  reading  and  stuaying  the  best  works  of  the  best  authors,  literature  is 
Htudied  chiefly  for  its  educational  value.  As  literature  is  one  means  by  which  the 
thoughts  and  aspirations  of  men  are  expressed,  one  can  learn  the  history  and  prog- 
ress of  the  thought  of  the  American  and  English  people  from  the  study  of  Ameri- 
can and  English  literature.  The  student's  mind  being  thus  brought  in  contact  with 
the  great  minds  that  have  adorned  the  pages  of  English  and  American  history,  his 
powers  are  <^uickened  and  developed  thereby,  his  mental  horizon  is  enlarged,  and 
thus  a  most  important  educational  advantage  is  secured. 

(2)  The  agricultural  course  covers  a  field  of  such  wide  and  varied  extent  that  it  is 
hard  to  compass  it  in  a  four-dears'  course.  The  graduates  must  know  the  origin 
nnd  nature  of  soils  and  subsoils,  and  the  proper  treatment  of  each ;  the  methods 
and  advantages  of  the  various  kinds  of  tillage,  and  the  modes  of  drainage  and  irri- 
gation, with  their  cost  and  value.  They  must  understand  the  worth  and  peculiar 
efiect  of  every  variety  of  mineral  and  organic  fertilizers;  the  construction  and  use 
of  all  the  implements  and  machines  of  improved  husbandry ;  the  best  modes  of 
planting,  cultivating,  and  harvesting  all  sorts  of  crops,  and  the  varieties  of  each 
which  are  most  valuable  for  different  localities  and  objects.  They  mnst  be  familiar 
with  the  characteristics  of  the  different  breeds  of  domestic  animals  and  their  vari- 
ous adaptations;  with  the  ]>roper  modes  of  feeding  for  particular  purposes,  and  of 
treatment  iu  health  and  sickness,  and  with  the  principles  of  breeding.  They  must 
be  acquainted  with  the  keeping  of  farm  accounts,  the  ordinary  rules  of  bnsin^^, 
and  the  legal  rights  and  obligations  of  landholders;  with  the  renovation  of  worn- 
out  lands  and  the  improveiuent  of  those  which  are  new  and  rough;  with  the  mnst 
desirable  location  and  construction  of  farm  buildings,  the  correct  division  of  an 
estate  into  arable,  pasture,  meadow,  and  woodland,  according  to  circumstances,  and 
the  building  of  roads,  bridges,  and  fences.  They  must  understand  the  nse  of  rota- 
tion in  crops;  the  management  of  the  dairy;  the  cultivation  of  vegetables  in  the 
market  garden  and  under  glass;  the  raising  of  small  fruits  and  their  transporta- 
tion and  sale;  the  planting  and  culture  of  vineyards,  orchards,  and  forest  trees,  and 
the  theory  and  practice  of  landscape  gardening,  with  the  proper  selection  and  treat- 
ment of  ornamental  plants.  The  strictly  agricultural  part  of  this  course  is  carried 
on  for  eight  terras,  mostly  by  lecture,  embracing  the  following  topics:  The  history 
of  agriculture,  soils,  drainage,  irrigation,  disposal  of  sewage,  fertilizers,  field  crops, 
implements,  breeds  and  breeding,  dairy  farming,  cattle  feeding,  laboratory,  and 
experimental  work.  The  horticultural  work  covers  six  terms  under  the  following 
heads:  Horticulture,  market  gardening,  landscape  gardening,  floriculture,  sylvicul- 
ture, care  of  greenhouses,  and  construction. 

(3)  The  course  in  chemistry  extends  over  nine  terms,  the  last  three  of  which  are 
almost  entirely  laboratory  work,  eight  hours  per  week.  Commencing  with  lectures 
and  practice  in  elementary  chemistry,  there  Ibllow  in  succession  dry  .and  humid  quali- 
tative analysis,  lectures  and  practice  in  organic  chemistry,  chemical  physics,  and 
quantitative  analysis.  In  connection  with  this  is  a  series  of  lectures  on  the  applica- 
tion of  chemistry  to  the  industries  of  life. 

(4)  Botany  covers  seven  terms,  embracing  structural,  analytical,  economic  with 
laboratory  work,  cryptogamic,  and  physiological.  The  course  aims  to  treat  of  all 
the  more  important  features  connected  with  the  study  of  plants  which  have  a  close 
bearing  upon  agriculture  without  at  the  same  time  deviating  from  a  systematic  and 
logical  plan.  Throughout  the  entire  course  the  objective  methods  of  teaching  are 
followed,  and  the  student  is  constantly  furnished  with  an  abundance  of  plant  mate- 
rial for  practical  study,  together  with  an  elaborate  series  of  preserved  specimens  for 
illustration  and  comparison.  In  the  freshman  year  the  study  of  structural  and  sys- 
tematic botany  is  pursued,  with  some  observation  on  insect  fertilization.  This  is 
followed  in  the  first  term  of  the  sophomore  year  by  the  systematic  study  of  grasses, 
trees,  and  shrubs,  and  this  during  the  winter  term  by  an  investigation  into  the  micro- 
scopic structure  of  the  plant.  The  senior  year  is  given  up  entirely  to  cryptogamic 
and  physiological  botany. 

(5)  The  matliematical  course.  In  this  day  of  scientific  exneriment,  observation,  nnd 
research  on  the  farm,  the  advantages  of  a  thorough  knowledge  of  the  more  elemen- 
tary branches  of  mathematics,  general  physics,  nnd  engineering  must  be  more  than 
over  apparent:  nnd  it  is  to  meet  the  needs  of  the  agricultural  college  student  in  these 
lines  thnt  the  work  in  the  mathematical  department  has  been  planned. 
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The  mathematics  of  the  freshman  ^sopliomnre,  and  junior  year8  are  required;  those 
of  the  senior  year  elective.  Tbo  sequence  of  subjects  is  as  follows:  Bookkeeping, 
algebra,  geometrv;  and  mechanical  drawing  in  the  fre^^ihnian  year;  trigonometry, 
mechanical  drawing,  and  plane  surveying — the  latter  embracing  lectures  and  field 
work  in  elementary  engineering,  the  use  of  instruments,  computation  of  areas,  level- 
ing, etc. — in  the  sophomore  year;  general  physics— including  mechanics,  electricity, 
eonnd,  light,  and  heat — and  descriptive  geometry  or  advanced  mechanical  drawing 
in  the  junior  year;  and,  finally,  two  eleotives  iu  the  senior  year,  mathematics  and 
engineering,  respectively. 

The  mathematical  option  includes  the  following  subjects :  Fall  term,  plane  analytic 
geometry,  embracing  a  study  of  the  equations  and  properties  of  the  point,  line,  and 
<!ircle  and  of  the  parabola,  ellipse,  and  hyperbola;  winter  term,  differential  calculus, 
and  summer  term,  integral  calculus. 

The  senior  engineering  option  is  designed  to  give  to  the  student  the  necessary  ' 
engineering  training  to  enable  him  to  take  up  and  apply,  on  the  lines  of  landscape 
engineering  and  the  development  of  property,  his  knowledge  of  agriculture,  for- 
estrv,  botany,  and  horticulture.    It  embraces  a  course  of  lectures,  recitations,  and 
field  work  on  the  following  subjects:     Topography,  railroad    curves,  earthwork,  . 
construction  and  maintenance  of  roads,  waterworks  and  sewerage  systems,  etc. 

The  engineering  elective  is  intended  to  equip  the  student  to  enter  a  comparatively 
new  field — that  of  landscape  engineering,  which  is  coming  more  and  more  promi- 
nently before  the  public  attention;  for  with  the  increasing  consideration  which  is 
being  paid  to  Ihe  public  health  and  the  develo]>ment  and  beautifying  of  our  towns 
and  cities  come  fresh  needs  and  opportunities. 

(6)  The  zoological  course  commences  with  one  term  of  anatomv  and  physiology, 
followed  by  a  term  of  laboratory  work  eight  hours  per  week,  in  which  each  student 
is  required  to  make  dissections,  use  the  microscope,  and  make  drawings  of  his  work. 
This  is  followed  by  one  terra  of  zoology,  three  of  veterinary  science,  and  four  of 
entomology,  the  la-st  three  being  optional,  consisting  l.irgoly  of  microscopic  work 
and  drawing  eight  hours  per  week. 

(7)  The  seventh  and  last  course  embraces  the  modern  languages,  French  and  Ger- 
man, political  economy,  constitutional  history,  and  a  course  of  lectures  on  rural 
law,  including  the  rights  and  obligations  of  landholders,  and  other  subjects  of  jirac- 
tical  importance  to  every  citizen,  whatsoever  his  profession. 

I  have  now  sketched  more  or  less  in  detail  the  seven  divisions  of  our  agricultural 
courses.  It  is  for  three  years  rigid  and  defined,  with  liberty  to  select  and  specialize 
m  the  fourth.  The  structure  is  reared  somewhat  after  this  fashion :  Agriculture  the 
foundation;  botany,  chemistry,  zoology,  and  mathematics  the  four  corner  stones, 
while  the  wabs  are  solidly  built  up  with  English,  horticulture,  floriculture,  and 
forestry  on  the  one  side;  English,  physiology,  entomology,  comparative  anatomy 
of  the  domestic  animals  and  veterinary  on  toe  other;  English,  mechanics,  ])hysics, 
and  civil  engineering  on  the  third,  and  English,  French,  German,  political  economy, 
and  constitutional  history  on  the  fourth.  The  study  of  the  English  is  made  the 
basis  of  all  study.  It  is  interwoven  with  every  course.  It  is,  in  fact,  the  very  warp 
and  woof  of  every  branch  pursued.  These  seven  courses,  each  distinct  in  itself,  yet 
each  aiding  in  the  interpretation  or  solution  of  the  difficult  problems  met  with, 
require  a  four  years'  course.  They  proceed  hand  in  hand,  and  the  completion  of  a 
study  in  one  department  is  coincident  with  that  in  another.  Mutual  help  is  the 
watchword.  Each  for  all,  but  all  for  each,  in  laying  broad  and  deep  the  foundation 
and  building  up  the  solid  structure.  Thus  when  the  relations  of  the  weather — 
of  heat,  air,  moisture — to  farming  are  considered,  on  the  botanical  side  are  being 
studied  the  structure  of  the  plant— its  organs,  the  relation  of  its  root  system  to  sou 
and  moisture;  on  the  chemical,  the  elements  important  in  an  agricultural  ]»oint  of 
view  and  their  properties ;  and  in  the  mathematical,  such  algebra  and  geometry  as 
will  lead  on  to  practical  work  in  surveying  and  drainage.  So,  too,  when  soils  and 
tillage  are  under  consideration,  in  like  manner  are  studied  plants  beneficial  or  inju- 
rious to  man,  general  geology,  and  those  insects  hurtful  or  otherwise  to  the  crops. 
In  short,  the  effort  is  made  to  have  each  course  supplement  and  be  in  harmony  with 
the  other,  and  the  different  studies  so  fit  into  each  other  as  to  make  one  rounded 
whole. 

H.  J.  Waters,  of  Missouri,  read  the  following  pa])er  on  the  first  subject : 

It  is  perhaps  one  of  the  most  fortunate  circumstances  connected  with  the  creation 
of  the  agricultural  colleges  of  the  nation  that  the  act  of  Congress  bringing  them 
into  existence  was  broad  and  comprehensive  enough  with  resi)ect  to  their  purposes 
and  objects  to  admit  of  the  teaching  of  a  wide  range  of  subjects.  This  was  espe- 
cially fortunate  when  it  is  considered  that  a  large  number  of  these  institutions  were 
to  be  brought  into  existence  within  a  very  short  time,  to  be  officered  by  men  with- 
out special  training  and  experience  in  teaching  the  branches  of  science  directly 
relating  to  the  industrial  pursuits,  and  brought  into  existence  at  a  time  when  indus- 
trial or  technical  education  in  America  had  scarcely  begun. 
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The  comprehensive  ehArter  with  which  each  iDstitntion  waa  vested  at  ite  birth 
perrnitt^Ml  u  leosoDablo  amount  of  cxperiraeiitation  in  the  arrangement  of  conraes  of 
study,  ill  iiiftho<Is  of  instruction,  etc.  This  experimentation  has  proven  invaluable 
in  many  ways.  Then,  too,  this  Imia^l  plane  lias  given  the  greatest  lil>erty  of  adapts 
tioii  of  courses  of  study  to  the  pecnliar  needs  of  the  different  States  of  the  Union. 
For  example,  a  State  having  large  mining  interests  wonld  naturally  find  it  most 
profitable  to  develop  her  system  of  technical  sdocation  along  the  lines  of  mining 
engineering  more  rapidly  and  fully,  relative  to  the  other  lines  of  work,  than  would 
be  Justitiable  of  a  State  whose  agricultural  interests  largelj predominated  and  whoee 
mining  interests  were  comparatively  unimportant. 

It  is  clear,  therefore,  that  no  definite  scheme  of  studies  equally  apf  lioable  to  the 
nei-ds  and  re<iuirements  of  nil  States  and  to  the  peculiarities  of  the  public  an<l  high 
school  system  of  the  different  States  can  be  laid  down.  Nor  is  it,  in  my  jndnient, 
posHJble,  except  within  very  wide  and  general  limits,  to  say  what  shall  be  and  what 
Hhall  not  be  taught  in  our  agricultural  colleges. 

By  the  terms  of  tlie  act  we  are  compelled  to  admit  that  the  leading  object  of  these 
institutions  is  to  tench  such  brancheH  of  learning  as  are  related  io  ngricnltiire  and 
mechanic  arts.  And  while  express  permission  is  given  for  the  teaching  of  the  clas- 
sics, it  is  clear  that  they  are  not  to  constitute  the  leading  object.  In  other  words, 
the  teaching  of  ]>rinciples  and  the  applications  of  the  sciences  to  the  useAil  arts  is 
mandatory,  while  teaching  the  general  culture  studies  embraced  in  the  classics  is 
entirely  optional. 

In  the  first  place,  it  is  held  that  the  intention  of  the  act  was  to  establish  and  main- 
tain coIIegeH,  and  that  the  instruction  should  be  of  college  grade.  Within  this  limit 
it  is  further  held  thsrtanysubjectdirectly  relating  to  and  promotive  of  any  important 
industrial  interest  of  any  State  may  be  properly  taught  by  the  land-grant  college  of 
the  State,  provided  that  in  addition  to  its  being  useful  it  shall  at  the  same  time  be 
in  the  highest  degree  educational.  (The  mi^or  proposition  is  intende«l  to  be  inclu- 
sive, but  not  entirely  exclusive.)  Its  converse,  viz,  that  no  subject  not  directly  ful- 
filling these  re<iuirements  is  eligible  to  a  place  in  the  curriculum  of  any  agricaltnral 
college  is  not  necessarily  true. 

It  appears  to  me  to  be  a  matter  for  each  college  to  determine  for  itself  whether  it 
will  attempt  to  take  cognizance  of  all  the  impor^Aut  industrial  interests  or  concen- 
trate its  ertbrts  and  funds  upon  a  few  of  the  more  prominent  ones.  As  to  whether  a 
given  collo;:e  shall  offer  courses  in  agiiculture,  mechanical,  mining,  civil,  or  electrical 
engineering,  and  domestic  economv,  or  require  all  its  students  to  pnrsne  one  ooorse 
embracing  the  leading  educational  and  industrial  features  contemplateil  in  the  law, 
should  be  left  to  the  properly  constituted  authorities  of  that  college  to  determine. 

Tiie  general  policy  of  the  institutions  with  reference  to  the  proportion  of  cultural 
and  technical  subjects  offered  in  a  course  designed  to  cover  a  given  industry  is  a 
proper  subject  for  discussion  by  this  body.  By  the  letter  of  the  law  there  is  no  restric- 
tion :is  to  what  these  cultural  subjects  shall  embrace — whether  the  classics,  modem 
langna«:es,  psychology,  or  what  not.  While  it  is  agreed  upon  every  hand  that  in  all 
cases  provisions  sliould  be  made  in  all  courses  for  a  reasonable  amount  of  instmctiou 
that  tends  toward  liberal  culture,  it  is  equally  clear  that  the  technical,  the  indus- 
trial, the  useful  instruction  (those  sciences  relating  to  the  several  indnstrial  pur- 
suits) shall  constitute  the  majors,  in  order  that  the  training  there  imparted  may  1>e 
directed  to  some  i>ractical  end.  But  it  is  insisted  that  our  colleges  of  agricultnro 
shall  bo  broadened,  that  the  training  shall  be  more  liberal.  Let  this  broad^iing  Ik> 
in  the  direction  of  an  iucreaseil  number  of  distinctively  technical  courses  of  study, 
rather  than  in  the  introduction  of  a  wider  range  of  subjects  in  the  courses  them- 
selves. Let  each  conrse  be  as  sevei-ely  technical  as  possible.  Let  agriculture  con- 
stitute tlio  chief  and  important  subject  in  the  course  in  agriculture,  just  as  is  law  the 
essential  element  in  a  course  in  law,  just  as  is  meilicine  in  the  course  in  medicine. 
Let  it  be  a  professional  course  to  fit  the  student  to  become  a  successful  farmer,  or  ;i 
teacher  ov  investigator  of  some  branch  of  agriculture.  Not  in  the  teaching  of  agri- 
culture alone  should  this  rule  apply,  but  to  all  courses  maintained  by  the  fuud:» 
derived  from  the  laud-grant  act  and  the  acts  supplementary  thereto. 

That  such  courses  will  not  have  a  high  educational  value  is  denied.  Until  these 
colleges  are  able  to  turn  out  young  men  who  can  and  will  conduct  the  ordinary 
operations  of  a  farm  or  garden,  dairy  or  orchard  more  successfully  than  young  men 
of  similar  ability  who  have  not  had  the  advantage  of  such  training,  the  advisability, 
profitableness,  and  economy  of  an  agricultural  education  will  bo  problematical  in 
the  minds  of  the  farmera.  So  long  as  the  colleges  are  unable  to  demonstrate  their 
usefulness  to  the  farmer  beyond  a  shadow  of  a  doubt,  so  long  will  the  general  public 
rightfully  question  their  value.  So  also  tho  graduates  from  the  engineering  courses 
should  be  able  to  demonstrate  by  their  lives  and  by  their  successes  along  the  lines  of 
their  training  that  the  expenditure  of  time  and  money  in  acquiring  that  education 
was  a  profitable  investment.  These  results  can  not  bo  secnreil  with  any  deg^ree  of 
certainty  so  long  as  the  f  onrses  of  study  are  deslgnecl  with  reference  alone  to  the 
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discipline  of  the  mind,  and  the  acquisition  of  useful  facts  is  overlooked  entirely  or 
made  a  mere  incident. 

The  arrangement  of  the  courses  in  enipnecring  with  reference  to  the  character  of 
the  instruction  and  the  methods  of  imparting  it,  with  reference  to  the  proportion  of 
nontechnical  or  cultural  instruction  to  technical,  has  heen  quite  generally  agreed 
upon.  A  glance  at  the  schemes  of  studies  of  the  engineering  courses  will  reveal  a 
general  similarity,  indicating  an  approximately  unanimous  judgment  of  theteachers^ 
in  these  courses  and  of  the  framers  of  them. 

An  examination  of  the  courses  in  agriculture,  however,  convinces  us  that  a  large 
amount  of  experimenting  m  this  line  is  yet  being  indulged  in  by  our  colleges.  There 
is  not  that  similarity  in  composition,  in  arrangement  of  studies,  already  noted  in 
the  engineering  courses.  Contrasting  two  courses  in  agriculture  representing  the 
extremes  in  these  regards,  we  have  required  for  graduation  in  the  four  years^  course 
in  College  A,  49.9  per  cent  general  culture,  24.6  per  cent  nontechnical  soientitic, 
and  2.5.4  per  cent  technical;  College  B,  8.1  per  cent  general  culture,  39.3  per  cent 
nontechnical  scientific,  and  52.6  per  cent  technical.  That  is  to  say,  that  in  Colle<;e 
A  49.9  per  cent  of  the  student^s  time  is  devoted  to  general  culture  Hubiects,  such 
as  English,  mathematics,  history,  political  economy,  etc.,  24.6  per  cent  of  the  total 
hours  required  for  graduation  is  given  to  the  study  of  sciences  more  or  less  related 
to  agriculture,  and  but  25.4  per  cent  of  his  time  is  given  to  the  study  of  the  appli- 
cation of  these  sciences,  to  the  successful  pursuit  of  agriculture,  and  to  a  study  of 
the  art  and  practice  of  agriculture. 

In  College  B  these  percentages  are,  as  stated  above,  8.1  per  cent  general  culture, 
39.3  per  cent  nontechnical  scientific,  and  52.6  per  cent  technical.  These  two  colleges 
represent  two  important  agricultural  States  in  the  Union;  their  requirements  for 
admission  are  not  essentially  different;  the  public  and  high  school  systems  of  the  two 
i^tatee  are  quite  similar,  and  ])resumably  about  equally  developed,  and,  finally,  the 
agriculture  of  these  two  States  does  not  differ  materially.  Yet  the  policies  of  these 
colleges  are  as  strongly  opposed  one  to  the  other  as  they  could  well  be  when  attempt- 
ing to  accomplish  the  same  purpose.  Each  college  claims  a  prominent  place  in  the 
front  ranks  of  agricultural  educators,  and  points  to  its  courses  of  study  as  evidence 
of  the  correctness  of  the  claim. 

A  majority  of  the  colleges  of  the  country  have  made  their  courses  a  happy  medium 
between  these  extremes,  approximately  as  follows :  General  culture,  24 ;  nontechni- 
cal scientific,  46;  and  technical,  30. 

Although  one  prominent  college  includeil  in  the  average  requires  but  18  per  cent 
of  technical  work,  the  proportion  of  technical  work  required  in  their  courses  in  agri- 
culture by  these  more  conservative  colleges  does  not  compare  with  the  amount 
insisted  upon  in  the  engineering,  medical,  law,  and  other  professional  courses.  It 
is  insisted  from  the  outset  that  the  course  in  agriculture  is  a  professional  course,  and 
as  such  this  profession  for  which  it  purposes  to  fit  men  is  of  prime  importance. 

But  what  of  the  training  for  citizenship  in  this  course  is  instantly  demanded f  I 
answer,  what  of  the  citizen  engineer,  what  of  the  citizen  physician,  what  of  the  citi- 
zen minister?  Is  the  farmer  as  a  citizen  expected  to  play  a  more  important  part 
than  the  engineers  educated  by  our  land  grant  colleges?  Is  he  less  likely  to  have  ' 
acquired  under  the  parental  roof,  in  the  public  schools,  the  same  amount  of  patriot- 
ism, the  same  amount  of  knowledge  of  the  proper  administration  of  governmental 
affairs,  than  is  the  student  who  goes  into  any  otner  of  the  professional  courses f  Is^ 
the  student  m  agriculture  less  likely  to  acquire  that  knowledge  necessary  for  the 
highest  duties  of  citizenship  upon  his  own  motive  and  in  his  experience  in  college 
and  in  after  life  than  are  other  professional  men?  It  is  believed  that  all  of  these 
questions  carry  their  own  negative  answers. 

The  following  paper  on  the  subject  was  read  by  H.  C.  White,  of  Georgia: 

I  am  asked  to  discuss,  in  a  short  paper,  the  subject  ''What  should  be  taught  in 
our  colleges  of  agriculture?"  The  use  of  the  possessive  pronoun  in  the  title  some- 
what limits  or  at  least  gives  definiteness  to  the  range  of  the  discussion.  The  ques- 
tion, I  take  it,  is  not  ''What  should  be  taught  in  a  college  of  agriculture?"  but 
rather  "What  should  be  taught  in  the  colleges  whose  representatives  are  brought 
together  in  this  Association  ?^  The  distinction  is  important  in  its  bearing  upon  the 
discussion  in  hand.  In  order  to  determine  what  should  be  taught  therein  it  is 
proper  to  inquire  what  a  college  of  agriculture  is  or  should  be.  Assuming  agri- 
culture to  be  a  distinct  profession  or  pursuit  in  which  men  are  to  engage  \vho  are 
specifically  and  technically  trained  to  that  end,  I  can  very  well  understand  that 
tnere  might  be  a  college  or  school  of  agriculture  as  there  are  colleges  or  schools  of 
medicine,  law,  theology,  engineering,  music,  art,  and  other  so-called  professions. 
In  such  event  the  college  of  agriculture,  in  determining  what  and  how  it  should 
teach,  could  probably  do  no  better  than  to  follow  closely  the  example  set  by  these 
other  professional  schools  m  the  character  and  scope  of  the  teaching  which  they 
offer  and  upon  which  they  have  determined  after  long  years  of  experience  and 
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historic  development.  I  tbinl;  it  is  trne  that  the  primmry  function  of  these  schools 
is  the  teaching  of  the  f^reat  Innly  of  nilcs  of  practice  or  procedure  in  the  several 
professions,  with  incidental  expojtition  of  the  scientific  or  dogmatic  principles  npon 
which  the  rules  are  bnscd.  It  is  acquiescence  in  these  rnles,  indeed,  which  is  pro- 
fessed ;  the  recognition  of  their  reasonableness  and  soundness  which  give  character 
to  and  nnifoniiity  in  the  tenets  of  the  profession.  Now,  in  order  that  such  teaching 
may  not  be  the  mere  inculcation  of  blind  empiricism,  these  institutions  take  for 
granted  (at  least  the  best  of  them  do  and  all  of  them  should)  that  their  matriculates 
have  already  been  educated — have  had  their  store  of  general  information,  their 
powers  of  obsersation,  nnd  their  faeulties  of  reasoning  already  developed  by  the 
educative  proccBseH  of  the  school,  the  academy,  and  the  college.  Law,  medicine, 
theology,  etc.,  are  *^  learned  professions,*'  not  so  much  because  the  pursuit  of  tliem 
necessarily  develops  learning,  but  because,  proper^,  only  those  should  engage  in 
them  who  are  already  ''learned,'*  in  the  sense  that  they  are  truly  educated  and  sa 
e<i nipped  that  they  are  properly  prepared  to  acquire  increasing  learning  with 
increasing  years. 

The  schools  ^vhich  teach  these  professions  are,  in  fact  (or  should  be),  t'eehnical 
training  schools  in  specific  lines.  They  are  not  truly,  except  incidentally,  edaea- 
tional  institutions  at  all.  80,  perhaps,  should  be  a  true  ''college  of  agriculture.^ 
Now  I  do  not  say  that  the  practice  of  "agriculture"  may  not  eventually  be  (or, 
indeed,  is  not  now,  for  that  matter)  competent  of  exposition  in  a  code  of  general 
rules  of  nrocedure  such  as  those  which  are  accepted  as  at  the  basis  of  the  practice  ot 
law,  meuicine,  or  theology.  But  I  think  we  must  all  admit,  at  least,  that  as  yet 
these  rules  have  not  been  framed  to  what  our  distinguished  friend,  Dr.  Harris*  so 
aptly  characterizes  as  a  "pedagogic  form."  As  yet  they  have  not  been  so  systema- 
tized as  to  come  within  the  province  of  the  teacher.  So  long  as  this  is  true,  there- 
fore, in  the  sense  which  I  have  endeavored  to  convey,  a  genuine  "college  of  agricul- 
ture" is,  perhaps,  without  existence  or  the  possibility  thereof. 

rndoubtedly  it  is  extremely  desirable  that  this  great  industrial  art,  the  practice 
of  which  m  these  latter  days  has  become  indeed  worthy  to  rank  as  a  learned  profes- 
sion by  reason  of  the  manifold  applications  possible  therein  of  the  great  stores  of 
learning  achieve«l  in  many  of  the  branches  of  human  investigation  and  research — 
particularly  in  the  physical  sciences — should  speedily  have  its  rules  of  procedure 
reduced  to  such  form  as  will  bring  them  within  the  legitimate  domain  of  the  "pe<la- 
gojrue"— he  who  "leads  the  children"  to  think  and  act  aright  in  all  the  works  of 
their  heads  and  hands.  We  who  form  this  Association  are  perhaps  of  all  men  those 
most  interested  to  that  end.  One  object  of  this  immediate  discussion,  no  doubt,  is 
to  elicit  an  exchange  of  opinion  upon  that  subject. 

Waiving  this  point  for  the  moment,  however,  and  turning  to  consideration  of 
^'our"  colleges,  what  is  it  that  should  be  taught  in  themt 

As  most  clearly  setting  forth  the  objects  and  character  of  these  institutions,  I  will 
be  pardoned  for  quoting  the  familiar  text  of  the  laws  establishing  them,  which  I  do. 
not  merely  to  state  their  provisions,  but  also  to  approve  heartily  thereof.  Each  of 
them  is  a  college— not  an  academy  or  a  school;  its  function  "to^romote  the  liberal 
'  and  practical  education  of  the  industrial  classes;"  its  "leading  object  '  *  -  to 
teach  such  branches  of  learning  as  are  related  to  agriculture  and  the  mechanic 
arts  *  *  *  without  excluding  other  scientific  and  classical  studies;"  and  each  is 
under  obligation  to  devote  a  portion  of  its  revenues  to  giving  "  instruction  in  agricul- 
ture, the  mechanic  arts,  the  English  language,  and  the  various  branches  of  mathe- 
matical, physical,  natural,  and  economic  science,  with  special  reference  to  their 
applications  in  the  industries  of  life."  The  quotation  of  tne  law  in  this  discussion 
concerning  what  we  should  teach  in  our  colleges  is  pertinent  because  where  its 
requirements  are  specific  we  are  bound,  as  honest  men,  to  observe  them.  Were  they 
all  specific  and  explicit  there  would  be  no  need  of  this  discussion.  What  we  desire 
to  arrive  at  la  an  interpretation  of  the  general  requirements  of  the  law  and  a  course 
of  procedure  which  shall  best  fulfill  its  spirit  and  intent. 

Dealing  first,  then,  with  the  injunctions  which  are  specific,  our  institutions  are 
to  be  educational  establishments,  not  professional  schools.  They  are  to  contribute 
to  the  drawing  out  and  direction  of  the  intellectual  powers  of  the  youth  of  the  land- 
particularly  of  the  "industrial  classes"— so  that  they  may  be  properly  fitted  by 
"liberal  and  practical"  culture  to  engage  in  the  "several  pursuits  and  professioxiis 
in  life." 

They  are  colleges,  and  this  designation  helps  ns  to  determination  of  the  stage  in 
the  educational  process  where  our  work  should  properly  and  profitably  begin.  With 
the  differing  conditions  surrounding  the  institutions  in  different  localities  it  is  ob\i- 
ous  that  no  fixed  and  uniform  regulation  can  bo  laid  down  upon  this  point.  The 
subject  of  entrance  requirements  to  colleges  generally— in  what  topics  and  to  what 
degree— is  engaging  the  earnest  and  systematic  attention  of  educatora  in  other  asso- 
ciations similar  to  our  own.  Excellent  ideals  are  set,  to  which  it  is  sincerely  hoped 
we  may  all  bo  ultimately  enabled  to  attain,  uniformly,  in  all  parts  of  our  common 
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country.  As  yet,  however,  this  is  maDifestly  not  practicable.  Time  may  make  it 
possible.  So  far  an  ''oar''  institutions  are  eoDcerue<1, 1  think  we  might  properly  and 
safely  demand  of  applicants  for  admission  thereto  that  they  should  exhibit  the  same 
or  equivalent  measure  of  acquirement  (in  "liberal"  culture,  at  least)  and  intellec- 
tual development  as  is  required  bv  other  collegiate  institutions  in  the  sameor  similar 
localities.    Our  teaching  should  begin  at  a  corresponding  stage. 

While  upon  this  point  permit  me  to  indulge  in  a  few  reflections  of  a  general  nature 
which  are  yet  pertinent  to  this  discussion : 

(1)  Obviously,  there  is  no  warrant,  in  law  or  reason^  for  the  distinctive  designa- 
tion of  our  colleges  as  ^'agricultural"  or  "mechanical."  I  think  it  is  a  pity  that 
the  habit  has  grown  amon^  us.  "Land-grant,"  or  "State,"  or  "science,"  would  be 
more  fitting  appellations  if  distinctiveness  is  desired.  "Agricultural  experiment 
station"  is  an  eminently  proper  name  for  our  stations;  it  indicates  just  what  they 
are;  "agricultural"  or  "mechanical"  prefixed  to  our  colleges  is  unwarranted,  to  say 
the  least,  and  is  likely  to  be  misleading. 

(2)  I  think  it  unfortunate  that  the  word  "classes"  occurs  in  the  Federal  act  of 
endowment.  There  should  be  no  "classes"  known  to  the  law  in  this  Republic; 
surely  we  should  recognize  none  in  the  construction  of  our  schemes  of  education. 

(3)  If,  as  we  believe  (otherwise  our  professions  are  a  deceit  and  our  occupation 
a  fraud),  the  proper,  acceptable,  and  successful  prosecuiiuu  of  the  great  industrial 

Sursuits— agriculture,  the  mechanic  arts,  and  other— demand  an  education  and  a 
egrce  of  culture  (both  "liberal"  and  "practical")  no  whit  less  thorough  and  no 
lower  in  order  than  is  required  for  engagement  in  other  pursuits,  we  should  take 
care  that  nothing  which  we  set  forth  in  the  curricula  of  our  colleges  shall  be  a  con- 
fession of  the  weakness  of  our  faith  or  be  capable  of  construction  into  an  admission 
that  our  education  develops  less  able  thinkers,  less  worthy  men,  less  competent 
leaders  of  their  fellows,  or  leads  to  less  honorable  or  dignified  pursuits  than  that 
which  is  furnished  by  other  collegiate  institutions.  We  should  never  forget  that  our 
colleges  are  one  important  fruit  of  the  memorable  conflict,  actively  begun  a  half 
century  ago  and  waged  and  won  within  our  generation,  between  science  and  dogma 
for  the  recognition  of  the  study  of  the  physical  sciences  as  a  legitimate  and  neces- 
sary factor  in  genuine  education.  They  were  born  of  this  conflict,  the  victory  in 
which  was  a  triumph  of  modem  enlightenment  over  ancient  narrowness,  a  decision 
that  new  elements  should  be  introduced  into  our  educati'  e  processes,  not  to  supplant 
but  to  reenforce  the  old,  that  the  two  together  might  contribute  to  the  formation  of 
a  completer  man.  The  successors  of  the  victors  would  woefully  misapply  the  fruits 
of  the  victory  if  the  institutions  which  they  set  up  should  deliberately  embrace  the 
very  errors  which  were  combated  to  give  them  life  and  exhibit  a  narrowness  and 
one-sidedness  in  their  curricula  which,  although  of  op2)ositu  tendency,  would  be  no 
less  fatal  to  the  development  of  the  perfect  man  than  that  which  in  the  older  insti- 
tutions was  condemned. 

The  laws  creating  our  colleges  not  only  permit  us  to  guard  against  this  danger ; 
they  enjoin  us  so  to  do.  The  provisions  of  the  law  are  in  accordance  with  the  wise 
and  reujBonable  views  on  the  subject  of  education  which  guided  the  conflict  referred 
to  to  its  successful  termination.  Efficient  hewers  of  wood  and  drawers  of  water  and 
skillful  artisans  there  were  in  abundance  before  the  blessed  enactment  of  1862.  Thia 
was  not  designed  to  add  to  their  numbers  or  perpetuate  their  guilds.  It  was 
intended  to  increaf-e  the  learning  of  the  youth  of  the  land,  to  furnish  them  with 
intellectual  powers  and  stores  of  knowledge  especially  applicable  in  the  industrial 
pursuits  by  providing  liberally  for  education  to  that  end,  in  order  that  those  who 
might  engage  in  such  pursuits  should  no  longer  be  mere  slaves  of  a  craft,  but  free- 
men in  the  intelligent  prosecution  of  their  chosen  handiwork. 
The  S|>ecifio  subjects  enjoined  by  the  law  to  be  taught  are : 

(1)  Military  tactics.  As  a  lover  of  peace  and  of  all  agencies  in  the  body  politic 
which  conduce  thereto,  I  should  be  inclined,  individaally,  to  say  "  roore's  the  pity ;" 
but  as  we  have  it  to  do,  let  us  do  it  thoroughly  and  well;  not  necessarily  to  the 
extent  of  placing  our  students  under  military  discipline,  which,  personally,  I  depre- 
cate for  many  cogent  reasons,  but  as  efficiently,  consonant  with  its  peculiar  character,, 
as  we  propose  to  instruct  in  other  branches  embraced  in  the  curriculum. 

(2)  Agriculture  and  the  mechanic  arts.  Let  me  waive  discussion  of  these  for  the 
moment. 

The  nonspecific  injunctions  of  the  law  are  certainly  general  enough  to  weigh  upon 
the  conscience  of  no  man  who  is  a  wise  educator.  They  should  be  so,  for  obviously 
differing  conditions  in  revenue,  locality,  character  of  students,  and  other  circum- 
stances will  make  necessary  differences  in  the  curricula  of  the  colleges,  both  in  the 
number  of  branches  taught  and  in  the  relative  importance  assigned  them.  "  Branches, 
of  learning  related  to  agriculture  and  the  mechanic  arts;"  "without  excluding  other 
scientific  and  classical  studies;"  "the  various  branches  of  mathematical,  physical, 
natural,  and  economic  science."  Surely,  so  far  as  the  letter  of  the  law  is  concerned, 
the  strictest  construe tionist  could  not  assert  that  anything  having  the  faintest 
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shadow  of  a  flaim  to  be  conHidered  a  brunch  of  edacation  mi^ht  uot  be  taught  in 
our  collej?eH. 

Th(*  ^rcnt  purpose  of  onr  eoUegea  mav  be  gathered  from  both  the  letter  and  the 
spirit  of  the  law.  It  U  to  furnish  a  *' liberal  and  practical  education,"  suitable  for 
those  ^vho  may  be  expocted  to  engage  in  indastrial  pursuits.  Without  entering  into 
discuBsiun  (which  would  be  iutermin«Ab1e)  of  what  is  or  may  be  meant  by  the  *'Vi\y- 
vraV  and  the  ''practical"  in  education,  I  think  we  all  recognize  that  there  are  cer- 
tain great  gronjis  of  studies  which  differ  somewhat  in  their  educative  purposes  and 
methods,  although  their  ultimate  aim  is  the  same,  and  it  is  not  always  easy  to  deter- 
mine for  a  given  study  to  which  group  it  more  particularly  belou^»-^the  one  devoted 
niuinly  to  redecrnft,  the  other  to  handcraft;  the  one  dealing  mainly  with  the  mind, 
the  otlber  with  the  sense;  the  one  characterized  sometimes  as  "literary/'  the  other 
H8  "scientific.*^  Both  nre  necessary  injudicious  education.  Onr  coUegee  are  called 
U]>on  to  furnish  both,  but  this  does  not  mean  that  they  are  to  exhaost  the  field  in 
either  dire<'tion  or  to  be  uniform  in  the  branches  which  they  adopt  or  in  the  relative 
importance  they  may  assign  to  them.  I  venture  to  say  that,  personally,  I  should 
consider  certain'  branches  as  universally  essential,  each  to  be  pursued  to  the  extent 
commonly  covered  by  a  college  course.  These  aro,  in  redecraft,  the  English  lan- 
guage and  literature,  mathematics,  psychology ;  in  handcraft,  the  physical  arienceSf 
jihysios,  chemistry,  biology;  with  regular  and  ample  laboratory  work  in  each.  To 
these  fundamentals  it  is  possible  and  may  be  desirable  to  make  many  additions  on 
either  bund.  In  rede-culture,  the  classical  and  foreign  languages,  history,  econom- 
icH,  moral  science;  in  handcraft,  sa1>divisions  of  the  physical  sciences  to  isiny  extent 
which  may  be  practicable  or  desirable — mineralogy,  geology,  workshop  mechanics, 
aiid  the  elements  of  technology  in  various  lines.  I  ho  pedagogic  value  of  these  differ 
with  differing  circumstances,  and  each  college  should  carefully  determine  for  itself 
those  best  suited  to  its  special  conditions.  One  thing,  however,  I  think  should 
constantly  be  borne  in  mind  in  the  conduct  of  this,  the  truly  educational  work  of 
the  colleges.  In  teaching  the  ''branches  of  learning  related  to  agriculture  and  the 
mechanic  arts/^  wo  should  make  it  clearly  appear  that  they  are  so  related.  In  the 
liberal  cult-ire  given  by  study  of  the  masterpieces  of  our  English  tongue,  for  exam- 
ple, selections  might  readily  and  preferably  be  made  to  show  that  correct  speaking 
and  writing,  a  pleasing  style  in  composition  and  expression,  adherence  to  tne  rules 
of  rhetoric,  and  even,  perhaps,  a  touch  of  the  breath  of  poetic  inspiration,  are  as 
becoming  and  necessary  in  one  who  speaks  and  writes  of  tne  industrial  occupations 
of  the  people  as  of  him  who  declaims  of  their  riglits  and  li1>erties  uf  on  the  stump  or 
discusses  their  political  problems  in  the  columns  of  the  press.  The  evolution  of  civ- 
ilization presented  by  the  study  of  history  may  bo  as  well,  if  not  better,  shoi^'n  by 
emphasizing  the  part  played  therein  by  peaceful  industries  as  by  recouutal  of  battles 
and  sieges  and  the  lineage  of  kings.  Patriotism  may  be  inculcated  no  less  through 
proper  pride  excited  by  the  industrial  achievements  of  our  country  in  its  times  of 
]>eace  tnan  by  panegyric  of  its  glories  won  in  times  of  war.  Illustrations  necessary 
to  demonstrato  natural  laws  in  science  may  be  taken  from  the  myriad  examples  fur- 
nished npon  the  farm,  in  the  iield,  and  in  the  workshop,  which  will  8er>'e  at  least 
equally  as  well  the  purposes  of  pure  science  as  those  arranged  artificially  in  the 
laboratories  or  on  tlie  lecture  table.  Where  differentiation  is  found  possible,  more- 
over, in  the  physical  scienct^s,  those  branches  should  he  selected  which  relate  most 
directly  to  industrial  pursuits;  provided,  always,  that  a  proper  pedagogic  method  is 
afforded  and  a  genuine  scieutiflo  spirit  bo  maintained.  Soil  physics,  agricnltural 
chemistry,  botany,  entomology,  animal  nutrition,  economic  geology,  may  serve  for 
truly  educative  purposes  as  furnishing  illustrations  of  principles  in  the  study  of  the 
l)ure  sciences,  physics,  chemistrA-,  and  biology. 

In  fine,  while  it  is  not  necessary,  nor  is  it  proper,  that  we  should  erect  onr  colleges 
into  unreasoning  partisans  of  the  industrial  arts  as  in  antagonism  with  other  pur- 
suits, yet  we  should  make  manifest  to  our  students,  by  illustrations  drawn  theremm 
in  our  educative  processes,  by  the  teachings  of  history,  and  by  exhibition  of  their 
proper  and  legitimate  fruits,  that  through  them  lies  a  path  to  usefulness  and  happi- 
ness nt  least  equal  in  stability  and  dignity  to  those  offered  by  other  occupations  or 
professions. 

So  much  for  the  educational  work  of  our  colleges.  What  shall  we  say  to  the  injunc- 
tion to  teach  agriculture  and  the  mechanic  artsf  How  far  may  we  go  and  in  what 
manner  to  make  our  eolleges,  in  part,  training  schools  in  distinct  pursuits f  This,  I 
take  it,  is  the  point  of  most  interest  in  the  present  discussion. 

First,  then,  as  to  agriculture.  While  luy  opinions  are  merely  .tentative,  and  I  can 
not  be  said  to  have  reached  positive  convictions  on  the  subject,  notwithstanding  a 
iiair  ac(|^uaintance  with  what  is  being  done  in  this  particular  at  home  and  abroad,  I 
am  inclined  to  think,  at  present,  that  the  school  of  agriculture  should  be  a  school 
of  demonstration,  not  of  attempted  education.  Tlie  professor  of  agriculture  (if 
there  be- one)  should  teach  neither  physics  nor  chemistry,  nor  biology,  nor  engineer- 
ing, nor  any  parts  thereof,  under  the  titles  of  soil  physics,  agricultural  chemistry, 
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stock  breeding,  farm  suryeying,  and  the  like.  He  sLonM  ratber  demonstrate  the 
applications  of  tbe  previously  taught  principles  of  pure  science  in  the  operations 
of  the  farm.  Tbe  school  of  agricuTtnre  should  be  provided  with  a  suitable  farm, 
including  orchards,  garden,  and  dairy,  each  e<][uipped  in  the  best  manner  possible 
M'ith  proper  buildings,  stock,  cattle,  and  machinery,  and  each  should  be  conducted, 
regularly  and  systematically  as  a  model  of  its  kind  in  illustration  of  the  pro|>er  and 
best  methods  of  actual  practice  in  the  several  branches  ol'  agricultural  industry. 
Th(  students  of  the  college  should  be  admitted  to  witness,  and,  if  need  be,  to  t:ike 
part  in  the  operations,  and  the  demonstrator  iu  each  should  be  competent  and 
require<l  to  give  exidanation  of  the  processes  and  the  reasoning  underlying  them. 
It  can  readily  be  seen  that  the  number  of  these  processes  may  be  very  great,  includ- 
ing preparation  and  tillage  of  land,  drainage,  irrigation,  feeding  and  care  of  stock, 
bree<ling  of  cattle,  vegetable  and  fruit  culture,  butter  and  cheese  making,  the  hous- 
ing, preparation,  and  marketing  of  farm  products,  and  n  gr.*at  number  of  others. 
The  point  I  particularly  make  is  that  thene  operntions  should  bo  illustrative,  and  in 
every  case  performed  in  the  very  best  manner  that  science  nnd  experience  direct. 
The  school  of  agriculture  should  be  the  clinic  of  the  college.  In  a  manner  it  should 
bear  the  same  relation  to  the  college  that  the  hospital  bears  to  the  college  of  medi- 
cine. It  should  be  primarily  designed  for  those  who  have  already  received,  or  are 
at  the  same  time  receiving,  the  educative  culture  of  the  college  proper,  and  it  should 
not  undertake  to  dupl  cate  or  infnnge  upon  the  pedagogic  work  of  the  college. 
This  may  seem  unnecessary  to  say,  but  perhaps  it  is  not  so  so  long  as  it  not  infre- 
quently happens  that  a  ** professor  of  agriculture"  conceives  it  his  duty  to  give 
lecture-room  instruction  t«)  nis  classes  in  smatterings  of  botany,  agricultural  chem- 
istry, vegetable  and  animal  physiology,  and  other  such  topics  wliicn  properly  belong 
t«>  the  departments  of  the  several  special  physical  sciences,  where  they  can  be  taught 
much  better  and  with  a  proper  regard  to  the  period  in  the  student's  education  where 
they  should  be  introduced,  and  since  the  most  of  our  text-books  on  so-called  "agri- 
culture''follow  the  same  general  plan  in  their  treatment  of  the  subject.  So  far 
as  these  text-books  are  concerned,  perhaps  it  is  not  possible  to  follow  any  other 
plan,  since  the  practice  of  agriculture  can  only  be  taught  by  actual  demonstration. 
When  what  they  do  is  well  done,  as  is  the  case  in  the  admirable  little  manual  of 
our  friend  Professor  Voorhees,  these  books  serve  a  most  useful  purpose,  but  should 
not  be  taken  as  exemplifying  the  course  to  be  ^iven  by  the  professors  of  agriculture 
in  our  colleges.  Although  certain  of  the  topics  which  1  have  mentioned  may  iu 
strictness  be  considered  oi  the  nature  of  applied  rather  than  of  pure  science,  they 
are  in  the  main  such  as  should  enter  into  the  education  of  any  man  of  liberal  cul- 
ture, and  should  not  be  estimated  as  the  peculiar  poshc^siou  of  those  only  who  pro- 
pose entering  the  industrial  pursuits. 

Again,  this  illustrative  work  and  training  of  the  colh>ge  farm  and  its  attachments 
should  be  distinct  from  the  research  work,  in  its  several  lines,  of  the  experiment 
station.  It  is,  unquestionably,  eniinently  advantageous  and  desirable  that  the  sta- 
tion should  be  intimately  associated  with  the  college,  particularly  for  the  sake  of  the 
station,  but  for  sake  of  the  college  as  well.  For  that  matter,  an  investigator  in  one 
might  very  well  be  (and  preferablv)  a  teacher  iu  the  other,  and  advanced  or  gradu- 
ate students  of  the  college  might  be  a<lmitted  to  i>articipatiou  in  the  researcnes  of 
the  station;  but  the  work  in  each  should  be  distinct,  and  while  they  should  cooperate 
and  aid  each  other  whenever  possible,  the  distinctive  purposes  and  functions  of  each 
should  be  carefully  discriminated.  In  connection  with  this  technical  training  in 
handcraft,  instruction  might  properly  bo  given  iu  the  school  of  agriculture,  in 
farm  management  and  economics,  in  the  history  of  agriculture  in  all  its  branches, 
and  in  the  systematic  and  critical  study  of  agricultural  literature. 

Instruction  in  the  mechanic  arts,  I  take  it,  should  follow  the  same  general  lines, 
the  workshops  taking  the  place  of  the  farm. 

Now,  I  am  aware  that  I  have  mapped  out  an  amount  of  work  for  our  colleges 
which  is  stupendous.  Either  the  educative  work  or  the  illustrative  work  is  aloue 
very  great;  the  entirety — to  us  of  small  means,  especially — is  simply  appalling  It 
will  rarely,  perhaps  never  happen,  that  any  of  our  colleges  can  do  it  allj  bnt  1  sub- 
mit that  it  might  be  wise  to  follow  the  general  policy  which  is  herein  outlined. 
Let  each  college  do  what  it  can,  and  make  its  selections  among  the  lines  of  work 
offered  according  to  its  means  and  the  conditions  surrounding  it.  Upon  certain 
points  I  should  be  inclined  in  all  cases  to  insist: 

(1)  That  our  ccdleges  should  be  colleges  in  fact  as  well  as  in  name.  They  should 
be  educational  institutions  in  higher  learning,  in  which  the  physical  sciences  par- 
ticularly shonld  fill  their  proper  and  important  place  as  educative  branches.  They 
should  be  true  colleges,  requiring,  on  the  one  hand,  of  thosd  admitted  to  them  % 
certain  proper  degree  of  previous  education,  and  on  the  other  stopping  short  of  the 
specialization  in  distinct  branches  which  constitutes,  in  the  pure  sciences,  the 
proper  work  of  the  university,  and  in  certain  of  the  applied  sciences  of  the  exi^eri- 
ment  stations. 
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(2)  That  tbev  shonld  provido  the  necci^sary  and  proper  amonnt  of  this  educational 
-work  first  of  all  and  shonld  never  i>ermit  themselves  to  liecome  the  narseries  of  nn- 
lettered  craftsmen  in  the  indastrial  arts,  however  skillfnl.  This  need  not,  neceesa- 
rily,  excladefrom  certain  of  the  technical  conrsee  those  who  are  seekioji:  information 
rather  than  education,  but  care  should  be  taken  that  the  chief  function  of  the  coU 
leeo  is  educatioual,  not  informational. 

Where  the  land-grant  college  subsists  exolnsively  upon  its  Federal  fOvennes  it  mast,, 
perfiirce,  be  modest  in  its  aspirations.  Should  other  collegiate  institutions  exist  in 
the  community  with  which  it  may  cooperate,  so  that  it  may  require  of  those  admitted 
to  it  a  previous  reasonable  degree  of  college  education,  then  its  work  may  legiti> 
mately  be  chiefly  given  over  to  the  demonstrative  teaching  which  I  have  indicated. 
Best  of  all^  perhaps,  is  the  arran^meut,  when  it  is  feasible,  of  such  intimate  and 
local  association  with  other  oollegiate  institutions  as  will  provide  for  the  educative- 
and  leave  the  bulk  of  the  revenues  of  the  c(»llege  available  for  the  technical  demon- 
Htrative  work.  Such  an  arrangement  as — ^my  friend  Professor  Bailey  will  permit  me 
to  say— is  so  ably  administered  at  Cornell  University,  in  the  State  of  New  York,  for 
example,  certainly  leaves  nothing  to  be  desired.  I  am  quite  well  aware  that  ''many 
men,  many  minds,''  and  that  an  arrangement  of  a  given  character  which  might  be 
admirable  in  one  locality  and  under  one  set  of  conditions  might  not  work  well  in 
another  locality  and  under  different  circumstances.  I  am  discussing  the  question 
purely  from  an  ideal  standpoint. 

In  any  event,  whatever  may  be  the  conditions,  rede-craft  Cin  its  best  and  thorough 
si^iticationj  should  precede,  or  at  least  accompany,  hand-craft,  however  thorough 
this  may  be.  Our  colleges  must  give  such  good,  genuine,  broad  education  to  their 
students  as  will  equip  them  with  the  mentality  requisite  to  cope  successfully  with 
their  fellows  in  the  intellectual  struggles  of  life,  or  else  they  fail  of  their  pnrpose,. 
liecome  a  laughingstock  of  scholars,  and  a  hurt  rather  than  a  blessing  to  the  com- 
munity. In  no  otner  way,  in  my  judgment,  can  our  colleges  serve  the  ffreat  purpose 
for  which  they  were  founded — to  make  of  the  industrial  pursuits  intellectual  occu- 
pations to  be  engaged  in  by  educated  men. 

The  first  paper  on  the  exodus  from  the  farm  was  presented  by  I.  P.  Roberts,  of  New 
York,  as  follows : 

The  Exodl's  from  the  Farm:  What  are  its  Causes  and  what  can  the 
CoixEGEs  OF  Agriculture  do  to  Nourish  a  Hearty  Sentiment  for  Kurai. 
Life? 

During  the  last  quarter  of  a  century  farm  machinery,  inventive  genius,  and  new 
discoveries  of  various  kinds  have  made  it  possible  for  one  man  to  produce  four  times 
as  much  of  many  farm  products  as  formerly.  If  a  greater  per  cent  of  the  farm  boys 
did  not  find  some  other  occupation  than  that  of  their  fathers,  it  is  e\ndent  that  there 
would  not  be  employment  for  all  unless  some  new  and  extended  market  was  found 
for  surplus  products. 

We  live  in  an  age  of  specialties.  Work  has  been  divided  and  subdivided  until 
occupations  are  so  numerous  that  almost  anyone  can  find  a  calling  well  suited  to  his 
tastes  and  training.  Formerly  many  farmers*  sons  remained  on  the  farm  because 
there  was  no  appropriate  calling  for  them  outside  of  farm  life.  The  result  has  been 
that  a  large  per  cent  of  those  v^-no  now  occupy  land  are  not  adapted  to  their  calling. 

The  law  of  *'  the  survival  of  the  fittest''  up  to  the  present  time  has  not  been  opera- 
tive  among  agriculturists.  It  has  been  truthfully  said  that  anybody  could  farm; 
that  was,  but  is  no  longer  true.  When  the  soil  was  fresh  and  soft  and  rich,  and 
required  the  minimum  of  skill  and  effort  to  secure  crops,  those  most  unfitted  for 
rural  occupations  could  easily  secure  a  competence  and  even  a  surplus.  But  all  this 
is  changecf. 

Competition  in  agriculture,  as  in  other  things,  has  become  severe,  and  he  who  does 
not  have  a  liking  for  and  understand  his  profession  must,  sooner  or  later,  find  employ- 
ment with  and  be  directed  by  those  who  either  naturallv  or  by  training  are  better 
fitted  to  battle  with  the  more  difficult  conditions  which  surround  us.  I*>om  this 
time  on,  the  law  of  "the  survival  of  the  fittest"  will  prevail  in  agriculture. 

The  whole  course  of  our  Federal  policy  toward  public  lands  has  tended  to  produce 
a  race  of  soil  robbers,  not  farmers,  and  sooner  or  later  in  all  civilized  countries  tho 
robber  pays  the  penalty  of  the  broken  law.  From  1861  to  1865  vast  numbers  of  men 
changed  from  producers  to  consumers,  and  prices  of  farm  products  became  abnor- 
mally high  when  measured  by  inflated  currency.  These  conditions  could  not  fail  to 
mislead  and  disappoint  many  when  population  and  currency  were  restored  to  normal 
conditions. 

Soon  after  1865  there  were  added  to  the  farming  community,  in  addition  to  a  vast 
influx  of  foreigners,  many  soldiers  who  saw  in  the  high  prices  then  prevailing  quick 
and  large  returns  from  the  rich  lands  which  had  been  opened  to  settlers  by  t^e  con- 
struction of  extended  systems  of  railways. 
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From  1870  to  1880  the  percentage  of  increase  of  new  farms  was  50.71  per  cent, 
wbile  the  increase  percentage  of  popalation  was  but  30.8  per  cent.  During  the 
decacle  1880  to  1890  the  increase  of  new  farms  was  13.86  per  cent  and  the  increase  in 
population  was  24.86  per  cent. 

During  the  war  times  inventive  genius  not  only  so  improve^  the  appliances  of 
agriculture  as  to  quadruple  the  productive  power  of  each  mrm,  but  it  also,  through 
improved  steam  transportation,  brought  the  products  of  several  foreign  countries 
into  sharp  competition  with  our  own  exportable  farm  products.  This  could  have 
but  one  result — overproduction,  which  invariably  ends  in  prices  so  low  as  to  pre- 
clude the  possibility  of  profit. 

The  farm  boy  was  not  less  able  to  feel  the  forces  that  modified  his  life  than  other 
boys,  although  he  wan  not  able  to  analyze  them.  He  saw  railroads  being  constructed, 
shops  of  every  kind  going  up,  buildings  increasing  at  an  unheard-of  rate,  and  he  also 
saw  that  the  men  engaged  in  these  lines  of  activity  received  a  much  larger  remu- 
neration than  did  the  tillers  ot^the  soil.  He^was  not  to  blame  for  these  conditions. 
Neither  he  nor  his  father  perceived  that  in  certain  lineq  ofjudustry  there  was  unusual 
activity  or  a  great  deuiaud,  while  in  other  lines  there  was  overproduction  aud  hence 
small  remuneration.  Instead  of  blaming  the  country  lad  for  seeking  these  more 
remunerative  positions,  I  have  the  highest  respect  for  his  shrewdness  and  good  judg- 
ment in  availing  himself  of  them. 

He  saw,  or  should  have  seen,  that  three-fourths  of  the  labor  formerly  required  for 
harvesting  the  millions  of  acres  of  crops  annually  raised  was  being  performed  iu  the 
cities.  The  construction  of  binders,  mowers,  harvesting  machines,  steam  thrashers, 
lmprove<l  harrows,  aud  sulky  plows  gave  full  and  remunerative  employment  to  men 
who  formerly  worked  in  the  field,  while  the  labor  of  many  a  farm  boy  was  no  longer 
required  in  the  field  to  raise  or  glean  the  harvest  of  tbe  Lnited  States. 

The  exodus  from  the  form  was  inevitable  and  justified,  aud  the  result  eventually 
will  be  a  race  of  farmers  who  not  only  like  rural  life,  but  who  are  well  fitted  to  pur- 
sue it  profitably.  There  are  now  many  who  occupy  the  land  who  must,  of  necessity, 
leave  it,  since  neither  by  nature  nor  by  training  are  they  adapted  to  their  vocation, 
and  the  sooner  they  leave  their  unprofitable  occupation  and  enter  into  something  that 
is  more  remunerative,  and  tbe  sooner  trained  and  cultivated  farmers  own  aud  till  the 
land,  the  better  it  will  be  for  all  concerned. 

In  order  to  discover  the  boys  who  are  naturally  fitted  for  rural  affairs  and  train 
them/or  their  life  work,  more  '^  sifting''  must  be  done  at  an  early  period  of  their  lives. 
This  naturally  begins  in  the  rural  scbool  districts.  Here  must  be  taught  the  simpler 
principles  of  tbe  natural  sciences.  Here  must  be  discovered  the  likes  and  dislikes  of 
the  farmers'  children.  No  one  would  think  of  trying  to  educate  a  child  for  an  expert 
musician  who  had  neither  ear  nor  taste  for  music  If  we  can  determine  the  natural 
trend  of  a  child  of  10  to  15  years  of  age,  while  yet  in  school,  in  the  direction  of  sound 
and  tune,  may  we  not  also  discover  it  in  other  directions  at  this  early  age?  If,  then, 
agriculture  in  its  broadest  sense  is  to  be  taught  in  tbe  district  schools,  there  must  be 
teachers — living  teachers,  for  books  are  worth  little  in  the  hands  of  children  without 
a  trained  mind  present  to  explain,  interpret,  and  apply  the  thing  taught. 

While  something  can  be  done  by  traveling  teachers  and  by  institutes  if  the  work 
is  well  and  thoroughly  done,  trained  teachei-s  must  be  provided,  and  here  is  a  legiti- 
mate work  of  the  colleges.  We  should  not  lay  less  stress  upon  training  the  farmers, 
but  far  more  upon  training  teachers  for  the  district,  the  village,  aud  tbe  high  schools. 

To  nourish  a  healthy  sentiment  for  rural  life,  some  of  the  mysteries  of  rural  life 
must  be  known.  To  know  a  flower,  how  it  grows  and  how  it  feeds,  is  to  love  it. 
By  teaching  the  elementary  sciences  as  applied  to  agriculture  in  the  secondary 
schools  throughout  the  country  pupils  may  be  '^sifted''  much  earlier  than  at  present. 
The  tastes  of  each  may  be  determined.  One  must  go  to  the  city,  because  if  retained 
on  the  farm  he  would  be  a  failure,  while  another  will  naturally  develop  the  tastes 
and  abilities  which  go  to  make  the  successful  farmer. 

We  have  fallen  upon  strange  times,  unusual  conditions — such  conditions  as  have 
never  been  before  m  all  the  history  of  civilized  nations.  Formerly  most  of  the 
national  and  individual  effort  was  to  secure  food  and  clothing.  In  our  day  we  have 
more  food  than  all  the  people  can  eat,  we  have  more  clothing  than  the  people  can 
wear,  and  we  are  forced,  from  these  peculiar  circumstances,  to  let  our  fields  lie  idle, 
abandon  them  to  the  growth  of  weed  and  briers,  and  to  pull  the  fires  from  the 
boilers  and  stop  the  wheels  of  manufacturers. 

It  seems  to  me  that  the  problem  reaches  far  back  of  what  appears  on  the  face.  It 
is  difficult  to  solve,  and  I  hesitate  even  to  make  a  recommendation  as  to  what  would 
be  wise  to  do,  yet  I  fully  believe  that  a  supply  slightly  less  than  is  needed  is  far 
better  than  an  oversupply  of  products  which  can  not  be  stored  or  saved  without 
loss  for  future  generations.  If  the  working  classes— and  by  this  I  mean  nine  hun- 
dred and  ninety-nine  out  of  every  thousand  able-bodied  American  citizens — could  be 
content  to  work  six,  or  at  most  eight,  hours  per  day  and  devote  the  balance  of  their 
time  to  acquiring  knowledge  and  to  recreation,  we  should  then  not  have  a  glutted 
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market,  intemiittent  labor,  and  the  ills  which  iinme^liately  follow  when  a  large  num- 
ber of  men  nre  overworked,  or,  Htill  worse,  when  a  large  number  find  employment  for 
only  a  portion  of  the  year  at  high  wages,  and  are  len  unemployed,  either  mentally 
or  physically,  for  longer  or  shorter  periods. 

If,  somehow,  we  could  get  clear  of  the  grasping,  sordid,  money-getting  spirit 
which  is  so  prevalent  in  all  America,  and  learn  to  prize  highly  leisnre,  wisdom,  and 
kno\vle<lge,  the  problem  of  low  prices,  overproduction,  and  exodus  from  a  healthy 
rural  life  would  be  measurably  solved. 

The  following  paper  on  the  second  subject  was  read  by  E.  Davenport  of  Illinois: 

Tboughtfal  raeu  bave  become  alarme<l  in  recent  years  at  a  seeming  disposition  to 
abandou  the  laud  and  move  to  town,  aud  so  general  and  pronounced  has  this  migra- 
tory movement  seemed,  that  it  has  been  called  the  ^^modem  exodus.** 

Because  of  the  economic  <|neHtions  involved,  every  etfort  should  be  put  forth  to 
understand  this  exodus ;  and  because  the  colleges  of  a^icnlture  areinstitntione  par- 
ticularly chargeil  with  the  iutere^sts  of  rural  people,  it  is  emineutly  fitting  that  these 
matters  receive  careful  attention  here. 

The  following  paper  does  not  pretend  to  completeness,  nor  was  it  written  from 
the  larger  views  of  the  economist.  It  simply  recites  some  personal  observations  and 
the  convictions  that  have  been  force<l  upon  me  by  intimate  contact  with  farmers 
and  a  somewhat  careful  study  of  their  needs. 

We  may  well  ask  ourselves  some  questions:  Has  the  exodus  been  overestimated t 
What  are  the  causes  that  draw  men  from  tbeir  farms f  What  classes  of  people  are 
involved f  Is  the  principle  of  selection  afl'ecting  the  quality  of  country  residents, 
and  how  f  WMll  a  mau  leave  the  laud  as  soon  as  be  is  educated?  Are  the  conditions 
of  life  improving  in  the  country  as  rapidly  as  in  the  city?  Is  land  becoming  rela- 
tively less  remunerative!  Are  faruiH  oeeoming  larger?  Who  owns  them?  If  they 
arc  rented,  where  are  the  owners  ?  What  are  they  doing?  And  why  are  they  not  living 
upon  tbeir  possessions?    Is  the  tenant  system  extending  and  what  are  its  elfectsr 

Space  forbids  an  attempt  to  answer  all  these  questions,  if  indeed  an  answer  is 
possible.  Questions  counecteil  with  the  impulses  and  movementa  of  a  great  people 
are  often  too  complex  and  subtle  to  yield  to  analysis  or  to  beexplaiued  by  reasoning. 
However,  certain  considerations  stand  out  clearly  in  the  perspective. 

First  of  all,  let  us  iit»t  be  deceived  by  its  seeming  magnitude.  That  our  population 
is  increasing  nu)re  rapidly  in  the  city  than  in  the  country,  is  not  to  betaken  sls  con- 
clusive evidence  of  a  growing  desire  for  city  life,  because  agrarian  population  appears 
first  in  order  of  develojmient.  Manufactures,  commerce,  and  cities  await  the 
accumulation  of  wealth  froin  the  products  of  the  soil.  Again,  there  are  natural 
limits  to  country  population,  while  no  boundsare  set  to  the  multiplication  of  towns, 
the  extension  of  city  limits,  or  the  density  of  urban  population;  so  that  at  any  time 
after  the  pioneer  period  each  succeeding  census  will  likely  show  an  increased  pro- 
portion of  city  population  indicating  a  movement  from  the  country.  Considering 
the  wealth  of  our  peojde,  the  activity  of  her  business  interests,  aud  the  rapidity 
with  which  her  history  is  making,  we  are  to  expect  an  extensive  aud  pronounced 
migration  to  the  city,  which  might  seem  like  an  exo<UiH  aud  still  be  normal. 

It  should  stand  out  clearly  in  the  mind  at  the  outset  that  though  the  movement  is 
])ronounced,  this  is  not  so  much  a  question  of  numbers  as  of  quality.  There  is  small 
danger  of  our  lands  being  deserted  and  rendered  unproductive,  as  witness  the  wild 
rush  at  the  opening  of  each  of  the  few  i*euiaining  reservations,  when  men,  women, 
and  little  children  stand  for  days  iu  rain  and  slush  awaiting  the  signal  to  cross 
the  border — the  last  hope  to  own  land.  Land  has  not  so  generally  decreased 
in  i>rice  when  measured  by  a  true  standard  of  value  as  is  commonly  believed,  and 
yet  remains  practically  out  of  reach  of  jtoor  2>eople.  The  query  is  not  so  much 
how  many,  but  who  are  going  to  town?  Is  the  principle  of  selection  one  that  is 
operating  to  elevate  or  to  degrade  the  country  people?  This  is  the  question  upon 
which  will  turn  the  future  condition  of  the  American  farmer,  and  possibly  the  fate  of 
a  government  by  the  jieople.  This  question  is  not  to  be  solved  by  statistics  showing 
mere  magnitu<le  of  movement,  but  rather  by  a  miuute  study  of  the  real  and  the  alleged 
causes  that  contribute  to  the  results,  together  with  tbeir  inevitable  consequences. 
Without  a  (lonbt  this  exodus  has  been  considered  quantitatively  and  vastly  over- 
estimated. It  has  not  been  much,  considered  qualitatively,  and  has  therefore  been 
underestimated. 

Through  a  long  and  intimate  acquaintance  with  farmers  I  have  sought  diligently 
for  the  reasons  t  hat  draw  them  from  their  farms,  and  these  are  the  ones  given  me  by 
the  ])eo])lo  thi*niselve«: 

The  family  goes  to  town  to  educate  the  children ;  because  of  the  difficulty  of  secur- 
ing competent  help;  on  account  of  the  excessive  burdens  upon  the  housewife;  to 
retire  from  business,  or  to  establish  a  son  upon  the  farm.  All  but  the  last  lead  to 
renting,  so  that  in  point  of  fact  the  land  changes  hands  and  loses  in  the  transac- 
tion the  benefit  of  careful  oversight.     The  last  is  no  part  of  the  exodus,  because  a 
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Datural  successor  is  installed,  but  all  go  to  swell  the  city  cenHOsand  to  contribute  to 
the  nninerical  effect.  The  young  man's  separation  from  the  farm  comes  about,  accord- 
ing to  his  own  statement,  from  a  desire  for  an  education,  an  impulse  to  see  the  world, 
a  belief  that  the  city  oifers  more  and  better  opportunities  for  advancement,  or,  as  he 
may  frankly  admit,  because  he  does  not  *' like''  the  farm. 

Now,  these  are  the  reasons  by  which,  the  individual  supposes  himself  to  be  actu- 
ated: That  they  are  not  always  the  real  causes  I  have  abundant  reason  to  believe. 
For  example,  I  have  often  heard  farmers  insist  that  the  business  does  not  ^'pay,''  but 
I  do  not  remember  ever  to  have  heard  one  give  that  as  his  reason  for  leaving  the 
farm.  Farm  life  in  certain  families  is  so  meager  as  to  fail  n]>on  a  really  noble  nature 
like  a  blighting  curse,  yet  I  never  heard  a  young  man  put  that  fact  into  words  as 
fitting  his  own  case. 

Again,  many  of  the  alleged  reasons  are  the  fruit  of  impulse,  not  the  settled  convic- 
tions of  judgment.  They  are  often  at  variance  with  lact,  and  commonly  the  indi- 
vidual acts  in  face  of  the  utmost  ignorance  of  the  new  conditions  among  which  he 
proposes  to  place  himself.  From  this  we  must  conclude  that  the  exciting  cause  is 
often  unsuspected  by  the  farmer  himself,  and  that  the  subtle  forces  that  actuate 
should  be  sought  beneath  the  reasons  given.  They  must  be  sought  in  the  conditions 
that  surround  the  farm,  and  the  effect  of  these  conditions  upon  its  revenue  and  upon 
the  hearts  and  the  minds  of  its  people. 

It  seems  a  paradox  to  say  that  profitable  farming  has  contributed  to  this  move- 
ment, but  such  is  the  undoubt-ed  fact.  In  certain  favored  sections  fanning  has  been 
exceedingly  profitable  on  lands  secured  at  a  nominal  figure,  and  many  a  family  has 
retired  and  is  living  in  comfort  on  the  rental  of  landed  property  accumulated  in  less 
than  half  a  lifetime.  This  fact  is  largely  responsible  for  introducing  the  tenant  sys- 
tem into  America  and  ingrafting  a  species  of  serfdom  upon  our  me  institutions. 
80  has  prosperous  agriculture  contributed  to  her  own  degradation. 

It  must  not  be  overlooked  that  rural  life  andafi'airs  have  been  influenced  by  exceed- 
ingly peculiar  circumstances  during  the  last  two  or  three  decades.  This  period,  which 
has  been  one  of  general  prosperity,  has  borne  heavily  upon  the  farm,  because  of  the 
opening  of  the  lK>undless  West.  Here  was  half  a  continent  peopled  from  the  rural 
population  of  the  other  half,  renderin|?  labor  scarce  and  costly  and  at  the  same  time 
flooding  the  markets  with  grain  and  animals  cheaply  produced  at  the  expense  of  virgin 
fei  tility.  This  has  rendered  farming  on  older,  more  valuable,  and  often  better  lands, 
for  the  time  unprofitable,  and  few  realize  what  this  withering  competition  has  really 
been,  and  none  but  a  careful  student  or  the  sufferer  himself  appreciates  the  unequal 
fight  against  virgin  fertility. 

Besides  all  this,  the  same  period  has  witnessed  the  greatest  activity  in  business 
enterprise  and  inventive  genius  along  mechanical  lines  that  the  world  has  ever 
known.  So  vast  have  been  the  undertakings  and  so  rapid  the  changes  as  to  create 
an  imperative  demand  for  a  high  degree  of  technical  skill.  Even  mediocrity,  if 
coupled  with  faithfulness,  has  been  well,  even  extravagantly,  recompensed.  The 
conn  tin  ghouse,  the  shops,  and  the  great  lines  of  transportation  have  demanded  and 
received  the  best  attainable  ability,  and  it  has  all  drawn  heavily  upon  the  farm. 

In  all  this  period  of  general  prosperity  the  farmer  and  his  farm  have  suffered  the 
severest  competition  in  two  directions  at  the  same  time,  the  one  aimed  at  himself 
and  the  other  at  his  business — a  draft  upon  the  most  ambitious  young  men  for 
skilled  service  in  new  and  fascinating  lines,  and  a  subtraction  from  the  people  to 
develop  the  great  West,  throwing  bacK  upon  Eastern  agriculture  a  burden  of  cheap 
products  to  cancel  her  efforts  and  eat  up  her  substance  like  the  self-digestion  of  the 
stomach  after  death.  We  have  overdone  the  matter  of  development,  and  the  wonder 
is  that  American  agriculture  has  endured  so  well.  The  production  of  a  million  miles 
of  the  best  land  on  earth  suddenly  thrown  upon  the  world  contemporaneously  with 
the  opening  of  the  Suez  Canal  and  the  development  of  India!  Nothing  like  it  was 
ever  done  before,  and  it  came  near  paralyzing  the  agriculture  of  the  w  v-ld. 

But  this  combined  competition  from  within  and  from  without  is  passing.  We  have 
witnessed  the  practical  exhaustion  of  the  public  domain.  Population  nas  pushed 
too  far  into  the  '^ Great  American  Desert''  and  is  retreating,  and  the  best  energy  of 
the  virgin  fertility  of  half  a  continent  has  spent  itself.  The  skilled  mechanical  occu- 
pations that  have  been  so  attractive  are  establishing  among  their  people  u  competi- 
tion that  is  most  pitiless.  Schools  have  been  organized  to  fit  young  men  to  win 
positions,  and  already  an  applicant  must  show  previous  training  and  render  the  most 
faithful  service.  Not  only  that,  an  age  limit  is  being  set.  A  locomotive  engineer 
will  find  difiSculty  in  securing  a  new  position  after  he  u  35  years  old,  and  one  of  our 
great  lines  has  set  the  age  limit  for  firemen  at  26.  None  of  the  skilled  professions 
are  merciful  to  their  employees,  nor  can  they  be,  for  if  a  new  de^-lce  comes  in  requir- 
ing fewer  men  or  skill  of  a  different  kind,  the  old  operatives  are  retired.  The  worst 
of  this  competition  is  over,  and  I  personally  know  of  young  men  having  taken 
technical  courses  and  afterwards  coming  to  the  conclusion  that  lauded  proi>erty  is  in 
the  end  most  valuable. 
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The  prowth  of  oor  friv-school  system  has  been  phenomeual.  We  woul<\  not  hare 
it  otherwine.  It  was  orj^anized  upon  a  geogi  aphioal  basis,  but  it  is  rapidly  l»e<*nmiDff 
ori;ani/e«l  ni>on  a  municipal  plan,  ancf  farmers  may  well  mourn  in  sackcloth  and 
a^heH  at  the  paMiug  of  the  district  school,  and  with  it  the  possibility  of  the  town- 
ship high  sfhool. 

Of  all  the  factors  involved  in  the  present  discnssion,  the  most  widespread  and  the 
most  ]>cmicioiis  in  its  consec^ncnci'S  in  the  '*  moving  to  town  to  educate*  the  children.** 
Such  a  condition  of  things  is  anomalous.  The  people  are  neither  farmers  nor  citi- 
zens. L'pon  the  change  of  residence  family  idleness  sacceeds  habits  of  industry  and 
thrift,  and  the  children  by  inference  establish  a  conviction  that  thert*  is  some  natnral 
connection  between  an  easy  life  and  living  in  town.  They  do  not  know,  or  if  they 
know  do  not  realize,  that  the  family  has  oeitsed  acquiring;  that  it  is  in  a  business 
sense  ''marking  time"  for  their  benefit.  They  learn  to  look  upon  this  new  existence 
as  the  normal  condition  of  city  life,  and  they  love  it  as  all  children  prefer  indolence 
to  industry.  The^  have  lost  their  touch  with  nature  and  have  but  a  few  coi^uga- 
tions  to  show  for  it. 

These  inferential  sentiments  upon  the  part  of  the  child  are  encouraged  by  his 
studies.  During  all  his  school  years  he  is  removed  from  contact  with  rural  atf'airs 
and  for  the  most  part  with  all  nature.  His  mental  activities  are  directed  along 
abstract  lines.  His  training  is  extremely  intellectual  and  devoid  of  the  industrial 
idea,  or  else  it  is  technical,  as  fitting  him  for  a  '' position.''  In  either  case  he  is 
unfitted  rather  than  equipped  for  rural  life.  Coming  as  he  has  from  intimate  con- 
tact with  nature  and  with  material  things,  it  is  not  strange  that  he  suffers  a  kind  of 
mental  atrophy  as  he  passes  from  the  natural  to  the  artificial;  from  the  great  school 
of  observation  and  experience  to  the  narrow  field  of  what  he  with  his  small  wisdom 
is  able  to  draw  from  books. 

Many  a  naturally  broad  minded,  deep  thinker  has  been  spoiled  in  educating,  and 
while  erudition  is  to  be  respected  above  most  things,  the  best  educators  have  detected 
this  inherent  weakness  in  a  system  of  education  that  does  not  educate,  and  under 
Tarious  names  and  by  various  methods  are  getting  back  to  nature.  When  the  newer 
school  of  pedagogy  shall  have  impressed  itself  upon  our  schools,  the  whole  trend  of 
education  will  not  be  so  strongly  away  from  rural  life. 

No  subject  is  of  more  importance  here  than  the  growth  of  the  tenant  system.  It 
is  at  first  a  consequence,  but  once  established,  it  becomes  a  prolific  cause  of  e\il 
that  is  insidious  and  far-reaching.  It  robs  the  land  of  that  careful  oversight  that  is 
its  due;  it  tends  to  impoverishment  of  soil,  lessened  productiveness,  and  a  failing 
revenue.  It  discourages  improvement  and  remoTCS  the  imnnlse  and  the  oocasion  for 
rural  adornment  and  landscape  beauty.  It  is  incompatible  with  the  home  instinct 
which  is  the  chief  excellence  of  rural  surroundings.  Renting  divides  with  another 
the  results  of  effort.  Carried  ahead  a  few  generations  this  may  only  mean  that  one 
man  pays  rent  to  another  because  his  grandfather  was  less  shrewd. 

A  further  evil  attends  the  tenant  s>  stem,  and  that  is  its  effect  upon  country  schools. 
After  the  landowner  moves  to  town,  he  is  forced  by  taxation  or  by  tuition  to  contrib- 
ute to  the  support  of  the  schools  that  he  proposes  now  to  patronize.  He  meets 
many  unexpected  expenses  incident  to  city  life  to  which  he  has  hitherto  been  a 
stranger,  and  he  acquires  habits  of  parsimony.  He  is  no  longer  interested  in  the  dis- 
trict school;  on  the  contrary  he  will,  from  motives  of  economy,  oppose  it,  for  ho 
can  not  see  why  he  should  support  a  school  in  which  he  has  now  no  interest.  The 
renter  can  not  stand  for  good  schools  because  he  pays  but  little  tax  and  his  activi^ 
in  this  direction  is  considered  an  unfriendly  act  toward  the  landlord.  This  condi- 
tion of  affairs  carried  to  its  limits  simplv  defeats  the  primary  object  of  the  free-school 
system  and  provides  the  worst  possible  education  for  the  children  of  the  tenant. 
Instances  are  not  wanting  in  which  the  tenant  has  not  been  able  to  renew  his  contract 
because  of  his  infiuence  in  the  matter  of  school  expense. 

In  so  far  as  the  social  instinct  accounts  for  this  exodus,  it  is  largely  outside  of  the 
better  class.  We  shall  always  have  those  who  need  the  stimulus  of  numbers  or  of 
excitement  to  induce  activity.  These  will  drift  naturally  to  the  city.  As  light  sub- 
stances float  where  the  eeldies  are  strongest,  so  this  lighter  element  of  humanity  will 
always  constitute  the  flotsam  and  the  jetsam  of  city  life.  It  is  not  the  highest,  but  the 
lowest  or  the  weakest  type  of  man  that  needs  this'stimulus  to  effort.  The  farmer*s  is 
not  a  solitary  life  unless  he  makes  it  so.  The  social  instinct  in  man  is  no  explana- 
tion of  the  drifting  of  the  better  class  into  the  cities,  and  if  it  is  true  that  onr  l»est 
young  men  and  women  are  demanding  the  city  life  because  of  the  excitement  and  the 
entertainment,  then  something  is  wrong  with  our  system  of  perpetuating  the  Ameri- 
can race. 

I  come  now  to  what  in  my  judgment  is  the  most  potent  influence  in  draining  the 
best  young  people  from  the  farm.  I  refer  to  that  caricature  of  humanity  that  passes 
for  a  farmer  in  the  pages  of  current  literature.  Simple  minded,  and  incidentally 
honest,  uncouth  in  language  and  coarse  in  manner,  destitute  of  eyerything  but  good 
intentions,  he  is  depicted  more  unfavorably  than  is  positive  villainy.     A  creature  of 
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th<*  imagination,  a  composite  of  everything  comical,  is  made  to  represent  ono-half  of 
a  great  people.  His  very  name  is  fixed,  and  his  horse's  name  is  Dobbin.  As  his  biog- 
rapher wanns  to  his  task  he  rises  to  the  supreme  of  ridicule  and  his  very  'words  are 
systematically  misspelled.  Then,  when  all  other  means  are  exhausted,  as  a  last  and 
telling  eHbrt,  this  typical  farmer  is  contrasted,  not  with  the  average,  but  with  the 
most  favored  citizen.  The  two  extremes  of  man,  the  farmer  and  the  dude,  have 
been  bo  definitely  and  so  unfavorably  portrayed  as  to  bo  well  on  the  road  to  extinc- 
tion. The  fruit  of  all  this  is  that  country  towns  put  on  city  airs;  that  clerks  and 
small  tradesmen  rank  themselves  above  the  farmer  and  afiect'airs  with  his  family. 

So  it  has  come  about  that  odium  has  attached  to  the  land  an«l  its  occupants.  Why, 
no  man  knoweth.  Like  other  occupations,  farmin|(  has  its  disagreeable  features;  but 
sensible  people  of  all  callings  understand  the  significance  of  agriculture,  respect 
the  people  engaged  in  it.  Certain  gentbmen  of  leisure,  thoughtlessly  forgetting 
that  there  is  any  connection  between  the  food  that  keeps  them  alive  and  this 
same  calling  and  people  they  caricature  are  doing  a  great  wrong  to  the  American 
farmer.  True  it  is  that  farming  was  once  the  occupation  of  slaves;  but  as  the 
English  people  and  their  language  were  more  impressed  by  the  Saxon  serf  than 
by  liis  Norman  conqueror,  so  is  the  natural  advantage  with  the  soil  and  her 
people.  If  we  drive  the  American  citizen  from  the  farm  ne  will  rent  it  to  the  for- 
eigner; but  if  Americans  are  to  control  America  they  must  keep  possession  of  the 
land.  If  I  have  spent  much  time  upon  this  point  it  is  because  I  regard  it  as  an 
insidious  evil  which,  being  laughed  at,  goes  unpunished  and  unrebuked,  and  becauHe 
I  firmly  believe  it  is  doing  more  to  permanently  depopulate  our  lands  of  good  people 
than  all  other  causes  combined. 

What  can  our  colleges  do?  From  their  name  and  nature  they  owe  a  definite  duty 
to  the  community,  to  the  soil,  and  to  the  individuals  that  own  it. 

Economists  would  prevent  the  overdevelopment  of  a  dependent  class  and  preserve 
an  homogeneous  population.  City  societies  ior  relieving  distress  among  the  poor 
would  return  the  surplus  to  the  soil.  We  shall  side  with  the  economists.  We  can  not 
endure  the  loss  of  the  best  and  the  return  of  the  worst.  We  want  a  cultured  rural 
class,  not  a  peasantry.  The  colleges  must  take  high  ground  in  the  matter  and  re- 
establish a  standard  of  retinement  and  culture  so  nobly  typified  in  the  old-fashioned 
country  gentleman. 

Our  people  are  andergoing  a  trial  in  this  transition  period  of  our  great  country. 
The  situation  is  many  sided.  Hitherto  the  colleges  have  contented  themselves  with 
technical  instruction.  They  have  a  broader  work.  They  must  attack  the  whole 
problem,  or  they  will  come  short  of  their  duty  and  forfeit  their  prerogative. 

The  business  side  of  fanning  needs  attention.  The  calling  must  be  fairly  profit- 
able or  a  cultured  people  will  not  develop  on  the  land  or  remain  if  they  do  develop. 
The  fertility  of  our  lands,  which  is  our  capital,  is  gi'adually  but  surely  disappearing. 
We  are  selling  our  birthright  piece  by  piece.  Methods  looking  to  the  economizing 
of  fertility  and  to  the  increase  of  the  productive  capacity  of  the  soil  are  almost  un- 
known or  unheeded  by  the  general  fanner.  We  persist  in  i)ioneer  methods  after 
pioneer  conditions  are  passed,  and  the  individual  grows  discouraged  when  old-time 
practices  yield  a  constantly  decreasing  revenue. 

The  remedy  for  all  this  is  more  knowledge  of  the  right  sort.  George  T.  Powell, 
speaking  before  the  New  York  Society  for  Improving  the  Condition  of  the  Poor  con- 
cerning the  question  of  thecauses  of  agricultural  depression  iu  the  .State  of  New  York, 
said  that  a  noticeably  higher  degree  of  prosperity  and  contentment  was  found  in  the 
vicinity  of  Cornell  University,  and  that  it  was  by  the  people  themselves  attributed 
to  the  influence  of  the  Experiment  Stati<m.  He  Yurther  observed  that  graduates  of 
the  college  of  agriculture  over  the  State  were  so  many  centers  of  better  methods  and 
better  feeling.  The  cumulative  infiuenoe  of  forty  colleges  and  experiment  statious 
will  tell  ere  another  decade  has  passed,  for  the  people  are  beginning  to  have  confi- 
dence in  these  institutions 

Our  farmers  need  to  know  how  to  pass  from  the  extensive  agriculture  of  pioneer 
conditions  to  the  more  protective  and  intensive  methods  necessary  to  sustain  pro- 
duction on  older  lands.  They  need  to  know  that  this  change  should  be  made  gradu- 
ally, not  suddenly ;  and  that  itsbould  be  most  active  in  periods  of  prosperity,  because 
high  farming  is  no  remedy  for  low  prices.  The  ten-hour  day  should  be  introduced 
upon  the  farm  as  securing  better  habits  of  labor  and  greater  results,  together  with 
ntore  comfort  to  the  laborer.  Labor  should  be  employed  throughout  the  year. 
Even  if  for  a  month  or  two  it  is  unproHtable  it  will  pay  in  the  end,  for  the  best  labor 
will  seek  constant  employment.  When  discharged  at  the  be;iinniug  of  the  most  try- 
ing season,  the  winter,  it  is  but  natural  to  look  for  employment  in  the  city  where 
seasonal  influences  are  supposed  notio  operate. 

The  waste  on  most  farms  from  loss  of  fertility,  from  labor  ill  bestowed,  from  abuse 
of  machinery,  and  from  unprofitable  animals  in  debt  to  their  owner  and  their  food 
would  constitute  a  fair  profit.  Our  colleges  and  stations  are  learning  the  drift  of 
general  principles.    They  must  discover  methods  and  practices  that  are  ultimately 
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safe :  and  learning  theso  they  most  teach  them  in  season  and  out  of  seaaou  to  student 
and  practitioner,  to  the  end  that  waste  of  fertility,  of  sjoods,  or  of  energy  be  prevented, 
and  that  the  rural  cIuhs  remain  prosperous,  cultrtred,  Tind  happy.  * 

There  is  a  domestio  side.  lu  the  city  the  home  life  and  the  busiuess  life  are  entirely 
divided.  It  is  not  so  in  the  country.  *  It  is  fortunate  for  the  chihlreu  that  they  are 
thrown  in  daily  contact  with  the  hnsinesM  side  of  life.  To  that  is  due  the  snperior 
Btabilitv  of  the  country  hoy.  But  the  liuniness  should  not  invade  the  home.  There 
should  be  timenand  KeaKOUH  in  the  farm  home  when  business  topics  are  tabooed.  No 
da^  should  pass  but  that  the  home  life  as  a  thing  of  happiness  should  be  directly 
stinmlated.  The  library,  the  periodicals,  the  ^ames  nnd  amusements  must  eacii 
receive  attention  from  the  standi»oint  of  rural  life,  and  the  colleges  ought  to  lead  in 
the  matter. 

Now  that  architects  have  turned  their  attention  to  the  designing  of  mo<lerate- 
priced  cotta^^et,  those  home  comforts,  known  under  the  name  of  modern  conven- 
iences, are  to  come  into  our  country  homes.  A  bathroom  costs  less  than  a  new 
carriage,  but  a  crown  awaits  that  architect  who  will  design  a  really  convenient 
kitchen. 

There  is  an  esthetic  side.  Home  atlornment  and  landscape  beauty  are  the  cheap- 
est 8ource»  of  that  placid  contentment  that  conspires  to  morality  and  strength  of 
character.  The  t^i-st  steps  in  this  direction  wouhl  generally  be  the  firing  of  a  wil- 
derness of  rubbish  or  the  destrnction  of  a  forest  of  weeds.  I  passed,  the  other  day, 
a  house  in  a  natural  paradise,  but  horribly  disflgure<l  by  the  accumulation  of  the 
Tarious  accidents  of  human  occupancy.  Swin<;ing  from  a  post  was  a  new  patent 
gate.  It  Hubserveil  no  evident  purpose,  for  it  was  the  only  visible  "sufficient  bar- 
rier," yet  it  cost  more  money  than  would  have  sufficed  to  restore  the  reign  of  nature 
and  to  transform  the  insutferably  ugly  spot  into  a  veritable  Eden — a  home.  Why, 
then,  was  it  not  done  f  It  was  not  from  want  of  money,  but  want  of  artistic  instinct. 
A  few  trees,  a  little  fresh,  clean  sod.  a  few  curved  lines,  and  the  thing  is  done.  An 
individuality  is  attached  to  that  spot,  and  there  is  home.  The  colleges  must  labor 
for  this  directly. 

There  is  an  economic  side.  The  natural  advantages  of  ownership  of  land  are  not 
appreciate<l.    The  family  living  is  seldom  entered  to  the  credit  of  the  farm.     '*  I  raised 


that"  is  considered  sufficient,  and  not  until  the  farmer  comes  to  pay  city  bills  for 
table  expenses  does  the  sometime  farmer  realize  what  he  eats.  The  country  boy  is 
deceived  by  the  sound  of  city  salaries,  lie  has  not  known  money  in  large  amounts. 
The  result's  with  which  he  is  iMost  familiar  are  expressed  in  bushels  or  in  poands. 
What  is  in  excess  of  family  needs  makes  its  way  into  dollars  from  time  to  time,  but 
unless  he  keeps  accounts*  he  does  not  realize  the  yearly  footing.  The  salary  is 
expressed  in  gross  yearly  totals,  and  the  supposed  difference  amazes  him.  Fie 
does  not  know  that  most  city  positions  win  a  living  and  nothing  more.  He  does 
not  know  that  as  the  country  grows  older  salaries  will  grow  smaller  instead  of 
larger.  He  does  not  know  that  even  a  skilled  occupation  may  be  suddenly  destroyed 
by  some  new  inventi«>n,  and  the  employee  "  relieved"  in  middle  life,  but  at  an  age  too 
advanced  to  permit  the  learning  of  a  new  trade  equally  remunerative.  He  does  not 
know  that  when  ho  is  too  old  or  too  feeble  to  sit  at  his  table  daily,  his  land  will 
still  labor  for  him,  because  he  has  established  in  company  with  it  a  business.  He 
does  not  realize  that  a  man  on  a  salary  is  simply  hired  out;  that  he  does  not  estab- 
lish a  business,  but  must  retire  when  he  can  no  longer  render  regular  personal  service. 
He  does  not  know  the  cumulative  value  of  laud  when  held  in  a  family  for  a  few  gen- 
erations, nor  tho  advantage  it  gives.  The  young  man  and  the  young  woman  must 
be  taught  these  things,  and  the  colleges  of  agriculture  must  do  it.  It  has  been  taken 
for  granted  that  these  courses  are  to  train  dependent  young  men  for  valuable  service 
in  landed  enterprise.  There  could  not  be  a  more  fatal  error.  SomelKwly  owns  tho 
soils  of  these  I'nited  States,  and  these  courses  are  to  train  their  sons  and  daughters 
to  a  proper  appreciation  of  the  natural  advantages  they  ]»ossess. 

There  is  a  sentimental  side;  and  it  needs  a  further  word.  Tho  ridiculous  foolish- 
ness that  caricatures  this  calling  and  this  people  will  pass.  But  our  young  men  and 
women  have  no  proper  standard  of  what  is  genuine  success.  In  the  books  writt«'U 
for  their  edification,  all  the  characters  achieve  phenomenal  success.  This  is  intended 
to  encourage  and  stimulate  effort.  It  succeeds  in  setting  up  before  them  a  standard 
ordinarily  impossible  of  achievement.  All  that  they  read  is  cast  in  the  superlative. 
What  they  seeis  nearer  normal,  but  in  the  halo  of  their  enthusiasm  common  things  and 
ordinary  people  and  their  successes  look  insignificant  and  mean.  Tho  true  value  of 
the  success  that  ordinary  people  may  attain  by  the  severest  exertion  needs  magnify- 
ing mightily,  and  our  colleges  iuust  do  it.  This  is  vitAl  to  the  success  of  rural  life. 
Not  mauy  will  be  Presidents,  not  many  will  startle  the  world,  and  our  young  men 
need  to  know  better  than  they  do  that  no  intellectual  pearls  will  be  buried  even  iu 
the  wild  solitude  of  the  farm. 

'Fhere  is  an  educational  side.  Would  that  some  genius  arise  and  pn-pa/t:  a 
series  of  common-school  text-books,  in  which  the  spirit  of  nature  should  breailie 
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through  every  sentence  and  every  word.  Would  that  our  normal  schools  were  fit- 
ting in  greater  numbers  teachers  that  could  see  in  the  surroundings  of  the  Hchool- 
house  a  great  laboratory  of  living  things  and  that  would  begin  to  build  an  education 
upon  a  knowledge  of  these  things  as  a  foundation.  Of  how  many  trees  or  plants 
does  the  child  learn  the  names,  uses,  or  relationships?  Of  how  many  of  the  animals 
about  him  does  the  child  in  school  learn  the  habits?  What  use  is  made  of  the  fauna, 
the  flora,  or  the  geography  of  the  neighborhood  f  When  will  the  teacher  lead  the 
little  child  into  the  activity  of  the  great  living  world  about  him?  The  colleges  can 
hasten  the  day  if  they  will. 

Last  of  all  we  need  a  new  definition  for  an  agricultural  course.  Let  it  be  this:  A 
broad  and  liberal  education  from  the  standpoint  of  rural  life  and  its  afl^airs.  Let  its 
object  be  the  fitting  of  the  children  of  American  farmers  for  the  duties  of  life  in  a  free 
republic.  Let  it  be  in  part  intensely  technical,  but  let  it  include  also  the  sciences, 
history,  economics,  the  humanities,  if  you  will,  but  only  let  it  be  stimulating. 

The  colleges  of  agriculture  must  consider  these  questions.  They  have  no  choice 
in  the  matter.  On  them  is  the  burden  of  the  education  of  that  great  middle  class 
the  rural  people,  without  whose  independence,  stability,  and  character  a  free  govern- 
ment may  not  hope  to  succeed.  On  these  oconomic  considerations  must  courses  of 
study  be  arranged  and  educational  policies  established. 

If  I  have  had  a  purpose  in  preparing  this  paper,  it  is  to  bespeak  a  higher  standing 
for  the  American  farmer  and  a  more  liberal  and  a  more  fitting  education  for  his 
children. 


SECTION  ON  AGRICULTURE  AND  CHEMISTRY. 


The  seBsioDB  of  the  Section  on  Agriculture  and  Chemistry  were  held  in  Grand  Array- 
Hall  during  the  afternoons  of  November  10,  11,  and  12,  V.  C.  Georgeson,  ]>residing. 
The  first  paper  was  ]>reBented  bv  H.  A.  Huston,  as  follows: 

Chemistky  for  Tkchnical  ani>  Practical  Stidents. 

In  the  snggestions  that  follow  it  is  assumed  that  the  student  is  one  who  intends  to 
make  chemistry  his  life  work.  The  field  is  larj§^  and  the  snbject  is  constantly  becom- 
ing more  divided  into  specialties.  With  this  comes  the  temptation  to  begin  the 
differentiation  process  at  too  early  a  stage  in  the  student's  development. 

FonndationB  for  technical  work, — The  first  essential  for  the  technical  student  is  the 
ability  to  really  read  English.  This  statement  may  seem  so  simple  as  to  be  uncalled 
for  here,  but  it  id  a  fact  that  many  stndenta  enter  our  technical  inhtitntiona  who  can 
say  the  words  before  tliem,  but  who  do  not  really  grasp  the  full  meaning  of  any  bat 
the  very  simplest  statements,  and  frequently  do  not  get  the  full  relations  of'eveD 
these. 

It  is  all  very  well  to  say  that  these  defects  are  to  be  attended  to  by  the  much-abused 
instructorH  in  English ;  yet,  if  yon  expect  your  students  to  get  the  most  from  reading 
or  lectures,  it  is  your  duty  to  find  out  whether  the  students  have  a  good  working 
knowledge  of  the  means  of  communication ;  and  if  they  do  not,  put  them  in  the  way 
of  getting  it.  The  desirability  of  a  working  knowledge  of  German  and  French  will 
be  admitted. 

Paradoxical  as  it  may  perhaps  appear,  the  foundation  of  technical  chemistry  is  a 
good  working  knowledge  of  the  principles  of  physics.  No  inconsiderable  part  of  the 
cliemiBt's  work  consists  of  ]mrely  physical  operations  and  measurements.  The  chem- 
ical Htudent  who  eau  deteniiine  tne  working  conditions  of  his  balance,  check  up  his 
weights,  his  graduate4l  ware,  and  his  thermometers,  determine  a  specific  heat,  gen- 
erate and  control  an  electric  current,  reduce  gas  volumes,  and  who  has  a  working 
knowledge  of  optical  instruments,  has  a  tremendous  advantage  over  one  who  must 
do  these  things  by  rule  of  thumb  or  take  them  on  trust,  and  who  must  one  day  stop 
in  the  midst  of  professional  work  to  train  himself  in  some  or  all  of  them. 

The  student  must  know  the  principles  of  chemistry — the  fundamental  laws — and 
at  least  enough  chemical  facts  to  illustrate  and  fix  these  laws  in  his  mind.  This 
knowledge  is  derived  from  the  book,  the  laboratory,  and  the  lecture.  The  three 
sources  are  given  different  degrees  of  prominence  by  different  institutions.  Even  at 
the  risk  of  appearing  at  variance  with  most  teachers,  I  am  of  the  opinion  that  the 
so-called  lecture  is  given  too  much  prominence  and  the  ^ood  old  hard  grind  on  the 
book  too  little.  lam  now  speaking  of  elementary  instruction.  The  young  instructor, 
fresh  from  his  European  slAidies,  is  especially  liable  to  overdue  the  lecture.  What 
is  the  nature  of  the  work  ?  The  instructor  makes  an  abstract  from  several  standard 
works,  combining  fundamental  laws,  illustrative  facts,  attractive  novelties,  and  per- 
haps startling  paradoxes,  and  ])resents  the  medley  to  the  best  of  his  ability,  while 
perfoiTuing  before  his  class  experiments  too  elaborate  to  be  performed  by  the  student 
at  the  laboratory  desk.  This  lecture  is  in  turn  abstracted  by  the  student  to  the  l>e8t 
of  his  ability  while  watching  a  series  of  complicated  experiments,  rewritten,  read, 
apd  blue  |»enciled  by  the  instructor,  and  perhaps  again  written  over  by  the  student. 

All  this  requires  a  gieat  outlay  of  time  and  I  expect  you  are  familiar  with  the 
value  of  the  final  product — the  student's  note  book.  For  it  is  generally  in  his  book, 
not  in  his  head.  I  believe  the  tim*  could  have  been  better  spent  by  a  careful  study 
and  discussion  of  a  good  text  book  and  enough  laboratory  work  of  simple  character 
to  give  the  student  an  opportunity  to  test  the  statements  of  the  text  book  and  to 
ac(|uire  some  skill  in  manipulation. 

At  this  stage  it  seems  to  me  that  lecture  work  should  be  confined  to  experimental 
demonstration  of  the  fundamental  facts,  and  its  purpose  should  be  to  supplement 
the  text-book  and  laboratory  work  by  such  experiments  as  can  not  be  well  perlormed 
by  the  student,  and  by  such  as  the  instructor  may  think  necessary  to  add  to  direct 
esiiecial  attention  to  the  more  important  i^rinciples. 
88 
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The  student  can  not  learn  too  soon  that  liis  text-book  does  not  contain  all  there  is 
of  the  science.  Standard  works  of  reference  and  Journals  should  be  accessible,  and 
he  should  at  least  be  made  familiar  with  the  general  character  of  these  works  in 
order  that  he  may  know  where  to  look  for  fuller  statements  of  facts  when  occasion 
may  require. 

The  quantitative  relations  of  the  science  should  be  early  insisted  upon,  and  enough 
of  the  student's  laboratory  work  should  be  made  quantitative  to  give  him  confidence 
that  his  equations  and  the  numerical  results  of  them  have  a  substantial  basis  in 
facts.  It  is  not  uncommon  to  find  students,  after  several  years  study,  really  deficient 
in  chemical  arithmetic. 

Training  analysts. — When  the  more  important  principles  of  the  science  are  learned 
we  turn  to  the  analytical  side  of  the  subject.  There  is  no  danger  that  anyone  will 
become  too  goo<l  a  qualititive  analyst.  The  probability  is  very  much  in  the  other 
diret-tion,  and  I  think  that  one  reason  for  it  is  that  too  little  attention  is  paid  to  the 
principles  at  the  base  of  all  analytical  operations.  And  right  here  again  is  The  place 
for  the  good  solid  grind  with  the  book.  Not  one  of  the  multitude  of  covers  with 
more  or  less  intelligible  tables  between  them,  but  a  good  solid  study  of  the  real  facts, 
physical  and  chemical,  on  which  chemical  separations  are  based.  Here  we  want 
both  the  how  and  the  why;  the  method  and  the  reason  for  it.  In  the  quantitative 
work  seek  accuracy  first,  speed  will  come  in  time.  In  quantitative  work  there  are 
a  good  number  of  determinations  that  every  analyst  is  very  likely  to  need,  and  these 
are  very  properly  made  the  basis  of  the  quantitative  course.  The  number  of  sub- 
jeet»  must  depend  largely  upon  the  available  time.  But  one  purpose  should  be  kept 
steadily  in  view — to  give  the  student  confidence  in  this  work.  To  this  end,  sub- 
stances of  known  composition,  not  necessarily  chemically  pure  salts,  should  alone  be 
used  until  this  confidence  is  established. 

From  this  on  the  quantitative  work  should  be  directed  to  giving  training  in  sub- 
jeets  most  likely  to  bo  useful  and  to  promote  the  student^s  ability  to  adapt  himself 
to  varying  work.  For  this  last  nothing  is  more  valuable  than  to  acquire  the  habit 
of  carefully  studying  and  rigidly  following  working  directions  of  a  few  new  meth- 
ods. When  the  student  comes  to  take  his  place  in  a  technical  laboratory  he  must  of 
necessity  use  many  special  forms  of  apparatus  and  methods  peculiar  to  that  particu- 
lar business,  and  here  his  adaptability  will  count. 

Development  of  technical  sense. — As  soon  as  the  student  is  qualified  to  be^in  work  on 
technical  products  of  variable  composition  the  necessity  for  training  his  technical 
sense  arises.  He  must  be  taught  to  use  his  head,  to  bring  common  sense  to  bear  on 
tho  operations  associated  with  the  purely  chemical  work.  Here  belong  the  subjects 
of  methods  of  securing  representative  samples  from  materials  in  all  sorts  of  condi- 
tion, the  question  of  what  substances  are  important  enough  to  require  quantitative 
determination,  the  choice  of  the  analytical  method  best  suited  to  the  purpose,  the 
question  of  what  refinements  in  analysis  the  method  of  sampling  and  the  require- 
ments of  the  work  will  justify,  the  question  of  allowable  differences  between  dupli- 
cates, the  significance  of  a  given  variation  in  percentage,  the  allowable  working 
error,  which  is  a  very  variable  quantity  with  different  materials,  and,  finally,  the 
ability  to  interpret  iiroperly  and  present  clearly  the  results  of  his  work. 

In  the  development  of  this  technical  sense  visits  of  inspection  to  industrial  plants 
are  valuable.  Lectures  by  specialists  in  given  fields  are  most  profitable  as  sources 
of  information  not  otherwise  obtainable,  broadening  the  view  and  stimulating  the 
student  to  make  some  field  of  work  his  own.  Thrice  fortunate  is  ho  who  is  under  an 
instructor  who  is  a  specialist  and  who  c(»mbines  relations  with  an  industrial  plant 
with  bis  teaching.  There  is  no  better  way  for  the  student  to  get  in  touch  with  the 
commercial  relations  of  his  training  than  association  with  such  instructors. 

Capacity  to  conduct  investigations, — When  the  student  has  his  analytical  tools  well 
in  hand  and  his  technical  sense  somewhat  developed  he  may  undertake  original 
investigation.  There  is  a  tendency  among  young  instructors  to  put  students  at  work 
on  what  is  sometimes  called  "organic  manufacturing"  long  before  they  are  compe- 
tent analysts.  Older  instructors  are  not  blameless  if  their  own  zeal  in  original  work 
leads  them  to  use  student  aid  as  soon  as  the  student  can  do  furnace  work,  and  at  a 
period  of  the  student's  development  when  he  ought  to  continue  systematic  analytical 
work. 

I  fully  appreciate  the  great  scientific  and  technical  advancement  due  to  the 
development  of  organic  research.  But  too  many  young  men,  aft«r  leaving  the  organic 
laboratory,  have  spent  years  in  hitching  a  molecule  of  something  to  the  outermost 
fragment  of  the  wreck  of  a  benzol  ring— work  int<'resting  to  the  former  instructor, 
perhaps,  adding  a  new  fact  to  our  knowledge,  but  narrowing  the  horizon  of  the 
worker  at  the  very  time  he  ought  to  be  expending  it. 

It  is  better  to  put  a  student  on  a  very  simple  investigation  of  his  own  than  to 
associate  him  with  the  instructor  in  a  difficult  investigation  where  the  instructor 
does  tho  thinking  and  the  student  most  of  the  work. 

There  is  a  good  field  in  connection  with  analytical  methods;  perhaps  none  better 
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for  a  Btart  than  nn  investigation  of  the  stndenVa  ability  to  dnplirate  work  requiring^ 
complex  manipniation. 

Coostdering  the  length  of  time  available  for  work  in  the  undergraclnatc  coorstea 
of  most  technical  institutions,  bnt  little  research  work  can  be  done  by  the  under- 
flradnato  unless  at  a  sacritico  of  time  needed  for  systematic  analytical  training. 
Thenis  work  has  many  sins  of  omission  to  aoswer  for  and  some  of  the  other  kind. 

Statement  of  resu//*.— Last,  bnt  by  no  means  least,  is  the  ability  and  necessity  to 
put  the  results  of  work  in  clear  and  intelligible  form.  This  must  include  both  a 
statement  of  the  facta  and  the  relations  and  meaning  of  the  results  of  the  work, 
whether  these  relations  be  scientific  or  commercial.  The  ability  to  do  this  diatin- 
gui»heH  the  chemiHt  from  the  analytical  machine. 

Discussion  of  the  question,  "What  should  beau  implement  te^stf  was  opened  with 
a  pai>er  by  E.  Davenport,  of  Illinois.  He  stated  the  three  considerations  affecting 
the  value  of  an  implement  to  be  (1)  efficiency,  (2)  draft,  and  (3)  durability.  That 
machine  should  be  considered  the  best  which  does  the  best  work  under  average 
conditions.  In  determining  the  efficiency  the  quality  as  well  as  the  ((uantity  of  the 
work  should  bo  taken  into  account,  and  the  durability  of  the  whole  machine  is  to  be 
measured  by  that  of  its  weakest  part.  The  dynamometer  test  is  the  one  most  fre- 
quently applied,  but  **  it  can  teach  us  nothing  more  than  the  expense  of  operating, 
or  give  indication  Avhether  the  demand  for  power  will  be  steady  or  nnsteady, 
whether  it  will  be  easy  or  hard  upon  the  team.  Of  all  the  tests  it  is  the  easieat 
applied,  and  while  valuable  it  seems  that  every  other  consideration  is  even  more 
valuable."  A  sharp  distinction  is  drawn  between  a  machine  test  proper  and  a  field 
trial.  The  latter  is  more  valuable  because  it  tests  the  machine  in  a  great  variety  of 
conditions  and  takes  into  consideration  its  natural  life.  The  speaker  strongly 
recommended  '^  the  examination  of  old  machines  that  have  been  under  fair  manage- 
ment to  discover  the  parts  that  are  first  suffering.  This,  with  a  field  trial  for  quality 
of  work  and  ease  of  draft,  is  about  all  that  can  be  done,  and  will  iu  most  cases  con- 
stitute a  fairly  satisfactory  test,  though  greatly  inferior  to  what  the  companies 
themselves  are  doing,  for  commercial  reasons.*' 

The  discussion  was  continued  by  R.  J,  Redding,  of  Georgia,  who  stated  t-hat 
''(1)  it  should  bo  an  inflexible  rule  that  no  machinery  or  implement  or  appliance  be 
tested  primarily  in  the  interest  or  for  the  benefit  of  competitive  manufacturers  or 
dealers;  (2)  in  general,  the  expediency  of  a  suggested  test,  with  reference  to  its 
bearing  upon  agriculture,  should  be  affirmatively  determined  upon  by  the  director 
or  other  officer  in  charge  of  the  station,  and  (3)  with  few  exceptions  machinery 
to  be  tested  should  be  such  as  the  station  is  prepared  to  use  regularly,  or  at  least 
occasionally,  in  conducting  the  experiments  and  investigations  in  the  nsual  course." 

The  form  in  which  the  results  of  these  and  similar  tests  should  be  publialie<l  was 
discussed  by  C.  S.  Plumb,  H.  J.Wheeler,  H.  J.  Patterson,  E.  B.Voorhees,  R.  J.  Redding, 
and  .Tames  Wilson.  The  consensus  of  opinion  seemed  to  be  that  the  essential  results 
of  these  tests  should  be  given  to  the  public,  whether  they  were  of  such  a  natnre 
that  they  could  be  used  for  advertising  purposes  or  not,  although  great  caution 
should  be  exercised  in  the  matt<^r. 

A  paper  on  **  Influence  of  width  of  tire  on  draft  of  wagons,*'  was  read  by  H.  J. 
W^aters,  of  Missouri. 

H.  J.  Wheeler,  of  Rhode  Island,  read  a  paper  on,  "The  recognition  of  the  acidity 
of  upland  soils  as  au  indication  of  their  need  of  calcium  carbonate,"  « 

D.  E.  Salmon,  of  the  Department  of  Agriculture,  discussed  the  **Efl*ect  <»f  the 
tuberculin  test  upon  the  dairy."  He  stated  that  tuberculin  has  been  found  to  be  a 
successful  diagnostic  iu  the  hands  of  experienced  persons  when  it  has  not  been  tised 
at  too  frequent  intervals  on  the  same  animal.  He  discouraged  its  promiscuous  use 
by  buyers  of  stock.  He  raaintaine<l  that  it  was  useless  to  kill  diseasetl  animals  and 
not  to  disinfect  the  stables.  The  work  of  inspection  and  disinfection  should  be 
done  by  experienced  officials  of  the  State.     Methods  of  disinfection  were  brielly 

'The  essential  features  of  this  article  have  appeared  in  Rhodo  Island  Sta.  Rpt 
1895,  p.  232  (E.  S.  R.,  8,  p.  571;. 
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described.     The  free  nse  of  hot  water  or  steam  for  this  purpose  was  recommended, 
although  bichlorid  of  mercary  (1  to  1,000),  carbolic  acid,  and  sulphuric  acid  are 
effective,  but  must  be  used  with  caution. 
The  followinjjf  paper  was  presented  by  E.  B.  Voorhees,  of  New  Jersey: 

Should  Milk  be  Sold  on  the  Basis  of  Quality!^ 

The  very  great  progress  in  the  dairy  industry  in  this  country  in  recent  years  has 
been  due  in  large  measure  to  the  investigations  conducted  by  the  various  experiment 
stations.  These  investigations  have,  however,  been  largely  alon^  lines  connected 
with  the  production  of  milk  and  the  manufacture  of  butter  and  cheese.  Aside  fVom 
the  work  of  the  bacteriologist,  but  little  attention  has  been  given  to  that  enormous 
and  constantly  increasing  bramh  of  the  industry,  the  retail  milk  ferade,  particularly 
the  study  of  methods  by  which  difl'erenres  which  occur  in  the  cost  of  nutrients,  due 
to  inequalities  in  composition,  may  be  so  adjusted  as  to  encourage  the  producer  of 
milk  of  good  quality  and  to  protect  the  consumer  against  what  may  be  termed 
•indirect  adulteration."  An  investigation  along  this  lino,  for  the  purpose  of  learn- 
ing something  of  the  variations  that  occur  in  the  composition  of  milk  as  delivered 
to  coAsnraers,  was  begun  in  New  Jersey  the  past  year,  the  results  of  which  indicated 
very  strongly  that  variations  in  the  cost  of  nutrients  are  much  greater  than  legiti- 
mate business  interests  can  maintain. 

The  samples  represented  as  nearly  as  possible  the  actual  supply  of  the  four  cities 
from  which  they  were  secnred,  viz.  New  Brunswick,  Newark,  Trenton,  and  Camden; 
that  is,  wlfile  samples  were  not  t^aken  from  every  dealer,  the  number  taken  repre- 
sent a  fair  proportion  of  both  small  and  large  producers  and  dealers.  The  samples 
were  in  all  cases  taken  in  the  morning  from  the  delivery  wagons  on  their  route  and 
from  the  stores  of  retailers,  and,  therefore,  represent  milk  as  delivered  to  consumers. 
They  weretaken  in  some  cases  from  full  cans,  in  other  cnses  from  cans  partially  full, 
in  others  from  cans  almost  empty,  and  still  others  from  bottles.  In  the  latter  case 
the  entire  contents^of  the  bottle  represented  the  sample. 

The  analyses  of  the  samples  were  made  immediately  upon  their  receipt  in  the  lab- 
oratory by  the  chemical  methods  ndopted  by  the  Association  of  Official  Agricultural 
Chemists. 

The  cost  as  delivered  to  consumers  was  practically  the  same  everywhere,  namely, 
8  cents  i>er  quart. 

In  the  samples  obtained  from  New  Brunswick  the  variation  in  total  solids  ranges 
from  11.82  per  cent  to  14.03  per  cent,  or  a  difference  between  highest  and  lowest  of 
2.21  pounds  per  hundred,  or  18  per  cent  dry  matter.  The  variation  in  fat  ranges  from 
2.99  per  cent  to  4.57  per  cent,  a  difference  of  1.58  pounds  per  hundred,  or  50  per  cent. 
The  average  composition  of  the  milk,  however,  is  higher  than  the  average  compo- 
sition given  as  representing  normal  milk,  and  in  but  one  case  is  the  variation  in  the 
proportion  of  the  different  constituents  so  marke<l  as  to  indicate  that  the  samples 
were  not  fairly  representative  of  whole  milk. 

In  the  samples  from  Newark  the  total  solids  range  from  10.81  per  cent  to  14.86 
percent,  a  difference  of  4.05  pounds  per  hundred,  or  37  per  cent,  while  the  fat  ranges 
from  2..'>6  per  cent  to  6.92  per  cent,  a  difference  of  4.36  ponnds  per  hundred,  or  130  per 
cent.  The  average  composition  is,  so  far  as  total  solids  are  concerned,  practically 
identical  with  the  New  Brunswick  average,  though  showing  a  slightly  higher  per- 
centage of  fat.  In  one  sample  the  content  of  total  solids  and  fat  is  so  low  as  to 
create  a  suspicion  of  adulteration,  and  another  contains  an  undue  proportion  of  fat. 

In  the  samples  from  Trenton  the  percentage  of  total  solids  ranges  from  10.61 
per  cent  to  13.96  per  cent,  a  difference  of  3.32  pounds  per  hundred,  or  31  per  cent. 
The  fat  ranges  from  2.97  per  cent  to  4.80  per  cent,  a  difference  of  1.83  pounds  per 
hundred,  or  61  per  cent  and  in  one  sample  only  does  there  appear  to  be  an  abnormally 
low  content  of  total  solids  and  fat. 

In  the  samples  from  Camden  the  range  in  total  solids  is  from  12.06  per  cent  to 
16.55  per  cent,  or  a  difference  of  4.49  pounds  per  hundred,  or  37  per  cent.  The  range 
ifvfat  is  from  3.28  per  cent  to  7.76  per  cent,  a  difference  of  4.48  pounds  per  hundred, 
or  138  per  cent.  The  average  composition  of  the  milks  from  Camdenis  very  much 
higher  than  that  from  the  other  cities,  both  in  total  solids  and  in  fat.  Two  sam- 
ples only  show  an  abnormal  percentage  of  fat. 

On  the  whole,  however,  the  milk  supplies  of  those  cities  may  be  regarded  as 
extremely  good,  showing  an  average  of :  Total  solids,  12.97;  fat,  4.13;  casein  and 
albumen,  3.37;  sugar,  4.75;  and  ash,  0.72  per  cent. 

A  further  study  of  the  results  shows  that  the  samples  fall  into  eight  distinct  classes 
according  to  their  composition,  the  tirst,  containing  th'  se  showing  less  than  3  per 
cent  of  iat;  the  second,  those  containing  from  3  to  3.50  per  cent  of  fat;  the  third, 

'  See,  also,  U.  S,  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  35. 
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thoAe  from  3.50  to  4  per  cent;  the  fonrth,  those  from  4  to  4.50  i>er  cent;  the  fifth, 
those  froiii  4.50  to  5  per  cent;  the  sixth,  those  fh)m  5  to  5.50  per  rent;  the  seveDth, 
those  from  5.50  to  6  per  cent;  and  the  eighth  those  containiDjrover  G  per  cent  of  fat. 

In  the  first  class  hut  four  samples  ore  recorded  in  whieh  the  total  solids  average 
less  than  12  per  cent  and  the  fat  2.H4  per  cent,  an  average  composition  so  low  as  to 
lead  to  the  belief  that  the  samples  inclnded  do  not  represent  the  whole  milk  of  well- 
fedy  healthy  animals,  but  since  these  milks  were  sold  at  the  same  price  i»er  quart  as 
othem  of  higher  quality,  they  are  not  excluded  from  this  discussion. 

In  the  second  class  Ifi  samides  :ire  included,  showing  an  average  of  12.15  per  cent 
total  solids,  and  3.34  ])er  cent  of  fat. 

The  third  class  includes  34  samples,  one-third  of  the  whole  number,  the  average 
composition  of  which  exceeds  the  average  assumed  for  good  milk.  The  remaining 
samples,  48  in  number,  or  nearly  half,  exceed  13  per  cent  of  total  solids  and  4  per 
cent  of  fat. 

The  fact  that  milk  falls  into  the  various  classes  already  indicated  in  reepeet  to 
composition  shows  at  once  that  at  a  nnifomi  price  per  quart  there  is  a  wide  varia- 
tion in  the  cost  of  notrients  to  the  consumer.  Assaniin^,  for  the  present,  that  the 
quality  of  the  nutrients,  as  represented  by  the  total  solids,  i.i  quite  as  good  in  one 
class  of  samples  as  in  another,  the  cost  per  pound  of  total  solids  in  class  one,  at  the 
rate  of  8  cents  per  quart,  or  2  cents  ]»er  ponnd,'  is  35  cents,  while  in  the  eighth  class 
it  is  26  cents,  or  38.5  percent  greater  in  cla^s  one  than  in  class  eight.  In  other  words, 
$100  spent  for  milk  of  the  quality  represented  by  the  eighth  class  wonld  purchase 
nntriment  that  wonld  cost  $138.50  if  purchased  in  the  form  of  milk  of  the  quality 
represented  by  class  one. 

These  extremes  exhibit  the  range  of  cost ;  the  average  cost  would  be  31  cents,  which 
is  fairly  representative  of  class  four,  which  includes  about  one-fonrth  of  the  total 
number  of  samples;  more  than  one- half  of  the  total  number,  however,  show  a  lower 
qnality  than  the  average. 

The  fact  that  the  constituent  fat  in  milk  varies  more  than  the  remainder  of  the 
constituents,  or  solids-not-fat,  shows  that  the  more  expensive^nutriente  contained 
in  the  poorer  milks  are  also  less  valuable  as  food  than  the  less  expensive  nntrients 
contained  in  richer  milks. 

The  fat  contains  about  tv*u  and  one-fourth  times  as  many  heat  units  or  calories 
per  pound  as  proti'in  or  carbohydrates;  hence,  so  far  as  supplying  the  needs  of  the 
uody  for  heat  is  concerned,  a  pound  of  fat  is  two  and  one-fourth  times  as  valnable 
as  a  pound  of  protein  or  carbohydrates. 

A  stndy  of  tue  average  composition  of  the  milks  in  the  preceding  clussihearion 
shows  that  as  the  total  solids  in  the  milk  increases  for  the  various  classes  the  per- 
centage of  fat  is  increased  in  greater  proportion  than  the  solids-not-fat.  For 
instance,  in  class  one  but  25.9  i)er  cent  of  the  total  solids  is  lat;  in  class  two,  with 
slightly  over  12  per  cent  total  solids,  it  is  increased  to  27.5  per  cent;  in  class 
three,  with  over  12.50  per  cent  total  solids,  the  fat  ccmstitutes  30.2  per  cent  of  the 
total  nutrients;  in  class  four,  with  over  13  per  cent  total  solids,  the  fat  is  increased 
to  32.2  per  cent;  with  13.70  per  cent  total  solids  in  class  tive,  the  fat  is  34.2  i>er 
cent;  in  class  six  it  is  37.20  per  cent;  in  class  seven  it  is  38.2  per  cent,  and  in  class 
eight  the  fat  constitutes  45.8  per  cent  of  the  total  stdids  contained  in  the  milk. 

In  other  words,  the  total  solids  ns  represented  by  class  six,  for  instance,  contains 
20  pounds  per  hundred  more  of  fat  than  is  contained  in  100  pounds  of  total  solids 
represented  by  class  one.  The  consumer  not  only  secures  his  total  solids  in  the 
richer  milk  at  a  lower  cost  per  pound,  but  also  obtains  a  prodnot  which  is  very 
much  richer  in  nutritive  matter. 

The  facts  brought  out  by  this  investigation  in  regard  to  the  variation  in  the  cost 
and  cjuality  of  the  nntrients  contained  in  milk  show  very  clearly  that  the  standard 
now  in  use  as  the  basis  of  sale,  viz,  the  t]uart,  is  illogical,  and  is  unfair  lK>th  to  the 
consniuer  and  to  the  producer  of  good  milk. 

That  is,  the  method  results  iu  indirect  adulteration  and  affects  both  the  consumer 
and  the  producer  of  good  milk.  Because  of  the  wide  variations  that  occur  the  con- 
sumer is  really  aAVcted  more  than  by  the  actual  adulteration  that  is  practiced,  if  we 
assnnio  that  the  four  samples  of  very  low  quality,  which  constituted  but  4  per  cent 
of  the  >vhole  numl>cr  examined,  were  adulterated.  The  chief  fear  on  the  part  of  the 
couKiimer  seems,  however,  to  be  on  that  score,  as  is  evidenced  by  the  fact  that  in 
many  States  large  annual  appropriations  are  made  the  express  purpose  of  which  i;t  to 
exercise  a  control  or  to  pay  the  expenses  of  a  milk  inspection  which  has  for  its  sole 
object  the  detection  of  adulteration.  In  our  State  it  costs  over  $12,000  annually  for 
this  purpose. 

Assuming  that  the  percentage  of  fat  is  a  safe  guide  as  to  the  nutritive  valae  of 
milk— which  assumption  is  i)ractically  boi-ne  out  by  this  study — the  content  of  this 
constituent  wouhl  better  serve  as  a  standard  than  the  (|nart. "  For  instance,  on  the 


'  On  the  average,  a  quart  of  milk  will  weigh  2.15  pounds. 
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average  the  milks  examined,  and  for  which  nt  the  average  price  of  8  cents  per  quart 
$4  per  hundred  were  paid,  contained  in  round  numbers  4  per  cent,  or  4  pounds  per 
hundred  of  fat.  If  milk  containing  4  per  cent  of  fat  in  worth  8  cents  per  quart,  milk 
containing  3.50  per  cent  would,  on  the  same  basis,  be  worth  7  cents  per  quart,  and 
3  per  cent  milk  only  6  cents  per  quart,  while  milk  containing  4.50  per  cent  fat  W(»nld 
be  worth  9  cents  per  quart,  and  5  per  cent  milk,  10  cents  per  quart.  If  the  fat  con- 
tent standard  were  adojited,  the  consumer  would  be  protected  in  the  sense  that  he 
would  receive  just  what  he  paid  for,  and  the  producer  of  a  high  quality  product  the 
advantage  of  a  higher  jirice,  which  fairly  belongs  to  him,  because  of  the  greater  cost 
of  •producing  milk  of  a  better  quality. 

This  method  of  purchasing  milk  is  now  used  in  many  creameries  with  entire  satis- 
faction to  both  the  seller  and  the  buyer,  and  the  facts  brought  out  in  this  investiga- 
tion indicate  that  its  adoption  is  (|uito  as  important  in  the  purchase  of  supplies  for 
the  home  where  the  entire  product  is  used  us  f(M»d. 

Investigations  now  in  progress  at  our  station  indicate,  too,  that  this  method  is 
entirely  practicable;  it  only  requires  that  the  producer  shall  understand  the  chief 
causes  of  the  variations  in  the  quality  of  milk,  jis  far  as  now  known,  and  that  he 
adapt  himself  to  those  conditions,  and  make  frequent  tests  of  the  fat  content  of 
his  product,  which  may  now  be  readily  accompliHhed  by  the  use  of  inexpensive 
apparatus,  and  which  can  be  operated  by  any  intelligent  peraon.  It  would  seem 
that  this  subject  is  well  worthy  the  attention  of  our  experiment  stations,  to 
determine  whether  the  sums  now  expended  for  milk  inspection,  as  now  conducted, 
may  not  be  directed  toward  an  inspection  which  will  atlbrd  a  better  protection  of 
both  producer  and  consumer,  and  that  a  careful  study  should  be  made  of  the  further 
and  allied  question  as  to  the  methods  by  which  sales  on  the  basis  of  quality  may  be 
accomplished  in  the  retail  tra<le. 

C.  C.  Oeorgeson,  of  Kansas,  read  the  following  i>aper: 

How  Shall  Selunc;  Milk  on  the  Basis  of  Quality  «e  Accomplished  iv  the 

Retail  Trade. 

The  subject  is  not  of  my  own  choosing,  but  I  have  consented  to  say  something:  in 
the  hope  that  it  will  set  tne  ball  rolling  and  perhaps  others  can  bring  out  points  of 
valne.  I  recognize  the  fact  that  it  is  a  question  of  vast  importance  to  coneumers  of 
milk,  especially  in  our  cities.  The  means  for  determining  the  quality  of  milk  which 
have  been  invented  as  yet,  are  not  of  a  nature  that  the  ordinary  consumer,  the  house- 
holder, can  make  use  of.  He  is  at  the  mercy  of  the  dealer,  and  it  would  be  highly 
desirable  if  some  plan  could  be  evolve<l  by  which  he  could  always  be  assured  that 
the  milk  he  bought  was  of  a  desirable  quality.  To  protect  the  consumer  against 
impositions,  several  States  have  laws  which  Hx  the  quality  of  the  milk  that  is  allowed 
to  be  sold  within  their  borders,  and  all  large  cities,  and  every  considerable  town  and 
village,  have  regulations  which  recjuire  dealers  to  furnish  milk  of  a  certain  quality 
to  their  denizens. 

But  before  we  discuns  plans  it  is  essential  that  wc  should  have  a  clear  understand- 
ing of  what  is  meant  by  the  word  ''quality."  Does  it  simply  mean  that  the  milk 
must  contain  a  certain  per  cent  of  fat  and  solids  not  fatf  It  is  po(<8ible  for  milk 
tabe  of  a  good  standard  in  this  respect  and  yet  be  a  very  objectionable  article  of 
food.  It  must  also  mean  that  it  shall  be  pure  milk,  neither  diluted  with  water  nor 
adulterated  by  the  additions  of  preservatives  or  other  substances  intended  to  deceive 
the  consumer.  It  means  that  it  muHt  be  clean,  free  from  dust  and  dirt,  and  it  means 
that  it  must  be  palatable,  free  from  any  taint  ottensive  to  taste  or  smell.  It 
means  it  must  be  healthful,  free  from  disease  germs  of  every  description,  and  that 
it  must  be  the  product  of  healthy  cows.  In  short,  if  a  proper  standard  of  quality  is 
established,  it  must  cover  not  the  composition  merely,  but  all  of  these  other  points 
by  which  milk  can  be  deteriorated.     It  means  pure,  sweet,  normal,  wholesome  milk. 

Now  the  question  is.  What  means  can  be  devised  to  provide  such  milk,  and  such 
milk  only,  for  the  retail  tratle?  Only  experts  can  determine  whether  a  pven  sample 
of  milk  IS  of  the  qualitv  here  designated.  The  chemist  and  the  bacteriologist  must 
both  be  consulted.  This  at  once  excludes  all  possibility  that  th(^  average  consumer 
can  determine  the  quality.  If  it  were  simply  a  Question  of  the  per  cent  of  fat  and 
Bolids-not-fat  in  the  milk,  the  difficulty  might  pernaps  be  met  without  great  trouble, 
but  the  estimate  of  nutritive  matter  does  not  determine  the  healthmlness  of  the 
milk,  which  is  still  more  important.  Even  though  a  test  should  be  devised  so  simple 
that  by  stirring  a  chemical  into  a  sample  of  milk,  the  several  constituents  of  that 
sample  would  proceed  to  arrange  themselves  in  strata,  and  the  per  cent  of  each 
could  be  read  off  on  the  side  of  the  glass,  still  the  consumer  would  be  unable  to 
determine  from  this  whether  it  was  a  fit  sample  of  milk  to  give  his  children;  it 
might  still  swarm  with  germs  of  diphtheria,  typhoid  fever,  or  tuberculosis,  for  the 
detection  of  which  I  have  so  far  failed  to  hear  ot  any  short-cut  process. 

To  be  sssured  of  an  acceptable  quality  of  milk,  the  average  consumer  is,  therefore, 
necessarily  dependent  on  the  regulations  established  by  law  and  on  the  otticers 
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oiitrnste<l  with  the  enforcement  of  the  law.  Does  not  the  qnestion  therefore  resolre 
itHelf  into  this,  ''What  is  the  uiOKt  effective  and  least  cnmbersome  system  of  regu- 
lations which  can  be  adopted  for  the  retail  milk  trade  f  On  this  subject  there  aie 
uecesMirily  many  and  various  opinions,  and  it  would  be  a  difficult  matter  to  draft  a 
law  which  would  cover  all  cases  equally  well.  But  it  is  easy  enough  to  point  out 
some  of  the  essential  features.  The  law  should  not  merely  deal  with  the  milk  as  it 
tintls  it  in  the  market;  it  should  reach  out  to  the  cow  in  the  bam  of  the  producer^ 
to  the  feed,  cleanlinens,  and  the  sanitary  conditions  which  snrronnd  ber;  it  should 
also  reach  out  to  the  health  and  cleanliness,  not  only  to  the  man  who  milks  and  feeds 
the  ^ow,  but  to  bis  family  and  the  persons  with  whom  be  is  in  daily  contact;  it 
should  Teiii^h  to  the  water  the  cow  drinks,  and  to  the  water  which  is  used  in  clean- 
ing; the  milk  vcHsela,  and  it  should  protect  the  inilk  from  contamination  in  transit 
from  the  time  it  leaves  the  cow  till  it  is  i>oured  in  the  pitcher  of  the  consumer. 
Anything  short  of  this  is  imperfiKst  and  can  not  insure  a  healthful  quality  of  milk  to 
the  consumer.  Do  you  say  that  this  is  too  much,  that  it  would  be  impossible  to 
enforce  regulations  which  would  be  so  far  reaching.  I  say  it  is  already  done  in 
several  places  with  entire  success,  and  what  is  done  successfully  on  a  comparatively 
small  scale  can  certainly  be  done  with  equal,  or  even  greater  success,  on  a  large 
scale  with  properly  a<lju8ted  machinery.  To  be  sure  this  supervision  and  the  care 
needetl  on  the  ]»art  of  the  pro<lucer  would  cost  something,  and  at  present  it  is  only 
the  well-to-do  who  can  afford  milk  ot  the  quality  here  aimed  at;  but  why  should  not 
a  city  guaran^  such  milk  to  all  its  denizens,  both  rich  and  poor.  *It  is  to  the 
interest  of  every  city  to  preserve  the  public  bealtli  and  it  is  because  of  a  lack  of 
supervision  that  serious  diseases  are  sometimes  spread  broadcast  among  dense  popu- 
lations by  the  most  perfect  of  all  means  of  dissemination,  the  milk  used  in  the 
family. 

1  know  of  no  more  perfect  system  for  the  supply  of  absolutely  pure,  sweet,  health- 
ful milk  to  city  consumers  than  that  adopted  by  a  private  company  in  the  city  of 
Co|>enhagen.  It  was  primarily  a  philanthropic  measure  dasigneif  to  bring  milk 
of  the  quality  here  designated  within  the  reach  of  the  poor  as  well  as  of  the  rich; 
and  they  do  it  there  with  only  a  small  charge  per  quart  more  than  that  of  ordinary 
milk.  This  company  buys  the  milk  from  a  large  number  of  producers,  and  it  is 
shipped  in  to  a  central  distributing  point  by  rail  and  wagon.  The  pro<lucer8  of  milk 
for  this  eocipany  must  subscribe  to  a  very  strict  code  of  regulations,  which  prescribes 
the  kind  and  quality  of  feed  the  cows  must  have  and  proscribes  a  list  of  feeds  they 
must  not  have.  It  describes  how  and  when  the  cow  must  be  milked  and  the  meas- 
ures that  must  be  taken  to  insure  cleanliness,  both  as  regards  the  cleanliness  of  the 
animal,  tlio  milker,  the  stable,  and  the  air  in  the  stable.  They  nmst  agree  to  handle 
the  milk  in  a  certain  way  and  to  deliver  it  promptly  at  the  transportation  depots. 
The  cans  are  sealed  when  they  leave  the  farm.  The  dair^'  farmer  must  submit  to  the 
inspection  of  his  herd  at  any  and  all  times  by  veterinarians  in  the  service  of  the  com- 
pany, and,  busideH  these,  traveling  inspectors  are  constantly  on  the  road  and  drop  in 
unexpectedly  to  ascertain  if  the  feeding,  milking,  and  cleanliness  agreeil  upon  is  lived 
up  to.  Great  car^  is  taken  to  prevent  the  spre.id  of  disease.  If  a  laborer  on  the  farm, 
or  any  member  ot  his  family,  is  taken  down  with  a  conta^ous  disease,  the  producer 
must  notify  the  company  and  stop  the  milk  until  the  case  is  investigated.  These  and 
many  other  i»oints  are  strictly  enforced.  When  the  milk  arrives  at  the  station  and  as 
each  can  is  opened,  an  expert  is  at  hand  who  tastes  and  smells  of  the  milk,  and  if  a 
can  is  tainted  in  the  least  it  is  set  aside  and  the  cause  investigated.  Samples  for 
analysis  are  likewise  taken  daily.  After  the  milk  is  filtered  in  specially  constructed 
filters  it  is  again  put  in  sealed  cans  and  loaded  on  delivery  wagons,  which  distribute 
it  through  the  city.  The  milk  is  not  accessible  to  the  driver  except  through  the 
faucet  at  the  bottom  of  the  can,  and  it  is  delivered  directly  to  the  house  of  the  con- 
sumer. They  furnish  a  special  quality,  which  they  call  **  children's  milk,"  to  supply 
which  only  the  milk  of  particular  cows,  set  aside  by  the  company's  veterinarians, 
is  used.  The  company  finds  it  possible  to  sell  such' milk  at  5.5  cents  a  quart  for 
children's  milk  and  4.5  cents  for  ordinary  sweet  milk,  while  milk  from  other  sources 
without  guaranty  is  sold  at  4  cents. 

Milk  producers  maybe  divided  into  three  classes:  (1)  Those  who  furnish  a  spe- 
cially high-class  article  to  private  customers  at  an  advanced  price;  (2)  those  who 
fnruisli  milk  to  city  dealers  who  retail  to  the  public;  and,  (3)  a  miscellaneous  class 
of  producers,  who  peddle  their  own  milk  through  the  streets.  In  the  first  case  the 
character  of  the  trade  requires  the  milk  to  be  of  high-class  (quality,  or  the  pro- 
ducer will  lose  his  customers,  and  yet  without  supervision  it  is  possible  to  intro- 
duce disease  even  here.  In  the  second  case,  the  milk  dealer  can,  if  he  will,  exercise 
some  degree  of  supervision  over  the  source  of  his  supply;  but  it  is  to  him  simply  a 
question  of  profit,  and  where  the  law  does  not  require  supervision  be  is  apt  to  bay 
the  milk  wherever  he  can  get  it  the  chea  pest  if  it  only  is  sufficiently  good  not  to  con- 
taminate all  his  milk  with  a  taint  of  offensive  taste  or  smell.  The  supervision  as  to 
the  per  cent  of  solids  and  fats  which  the  city  might  require  is  no  guaranty  that  it 
IS  a  wholesome  article  of  diet.     And  there  is  still  less  protection  to  the  consumer 
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aj^inst  deleterione  milk  peddled  by  the  third  class  of  producers  from  the  miscella- 
neous character  of  the  supply. 

These  being  the  conditions,  how  is  it  possible  to  j^uarantee  the  quality  of  the  milk 
in  the  retail  trade?  I  confess  that  I  see  no  other  course  but  for  each  State  to  enact 
stringent  laws,  which  shall  prescribe  detailed  regulations  of  such  a  nature  that  if 
they  are  lived  up  to  they  will  insure  that  none  but  good  milk  is  ever  olfered  for  sale 
within  its  borders,  and  enforce  them,  appoint  a  dairy  and  food  commissioner  with  a 
competent  and  numerous  cor])s  of  assistants,  whose  business  it  shall  bo  to  visit  every 
farm  from  which  milk  is  sold,  keep  a  constant  supervision  over  the  health  of  the 
cattle,  the  manner  of  their  feeding  and  treatment,  and  the  handling  of  the  milk 
until  it  reaches  the  consumer,  and  with  udeqnati^  penalties  for  infractions  of  the  law. 

The  next  pajier  was  read  by  J.  L.  Hills,  t»f  Vermont. 

What  is  the  Most  Profitable  Way  to  Dispose  of  Skim  Milk! 

This  paper  is  made  up  of  ideas  regarding  relative  j»rofits  accruing  from  the  use 
of  skim  milk  in  various  ways,  based  largely  upon  facts  brought  out  by  American 
experiment- station  investigation  work. 

bkim  milk  is  used  (1)  as  a  food,  human  and  animal,  (2;  as  a  fertilizer,  and  (3)  in 
the  arts. 

Waiving,  for  the  time  being,  the  first  and  most  important  use  in  order  to  get  the 
minor  ones  out  of  the  way,  skim  milk,  and  indeed  dairy  by-products  in  general,  are 
occasionally  used  directly  as  fertilizers.  Such  use  is  obviously  wasteful,  and  should 
only  be  made* a  last  resort,  in  the  absence  of  animals  to  which  it  may  be  advanta- 
geously fed.  Its  analysis  indicates  that  at  current  Eastern  prices  for  similar  ingredi- 
ents in  commercial  fertilizers  it  is  worth  about  10  cents  per  hundred  as  plant  food, 
a  price  at  which  too  many  dairymen  are  willing  to  sell.  It  is  needless  to  remark 
that  the  nitrogen,  phosphoric  acid,  and  potash  are  in  readily  available  fonus. 

The  use  of  skim  milk  in  the  arts  is,  I  believe,  comparatively  limited  as  yet.  The 
l>recipitated  casein  has  entered  into  the  composition  of  certain  forms  of  cement  or 
glue  and  of  artificial  ivory. 

Turning  now  to  what  must  and  will  ever  constitute  the  main  use  of  dairj-  by-prod- 
ncts,  the  feeding  of  animal  creation,  we  find  skim  milk  to  be  well  adapted  to  and 
relished  by  every  domestic  animal,  as  well  as  by  mankind. 

The  subject  under  discussion  here  naturally  divides  into  the  feeding  of  (1)  animals 
and  (2)  of*  men. 

Animal  feeding, — There  are  five  reasons  which  thus  far  have  sensed  to  reduce  the 
use  of  skim  milk  bj-  city  peoide  and,  indeed,  in  part  by  the  dairymen  themselves: 

(1)  Skim  milk  is  a  farm  product,  and  especially  in  dairy  districts  is  made  in  excess 
of  the  human  requirements  of  the  immediate  vicinity. 

(2)  It  is  bulky,  dilute,  and  transportation  rates  per  unit  of  food  are  relatively 
high. 

(3)  There  is  a  strong  prejudice  af^ainst  its  use  amon^  those  who  do  not  appreciate 
its  true  dietetic  value  and  its  relative  economy  Avhich  is  difficult  to  overcome. 

(4)  It  has  as  yet  not  been  so  mani])ulated  as  to  be  put  u])  in  attractive  and  ax>pe- 
tizing  form. 

(5)  Its  sale  for  human  consumiition  is  prohibited  in  many  States. 

For  these  reasons,  therefore,  almost  all  skim  milk  is  fed  upon  the  farm.  It  is 
usually  fed  to  pigs  or  calves,  but  sometimes  to  cows,  horses,  colts,  sheep,  lambs,  and 
poultry,  and  even  to  squashes  and  pumpkins  designed  to  beat  the  record  for  mam- 
moth growth  at  the  next  county  fair. 

Many  American  stations — notably  Iowa,  Maine,  Massachusetts,  Michigan,  New  York, 
Pennsylvania,  Vermont,  and  Wisconsin — have  made  feeding  experiments  on  various 
classes  of  farm  animals,  with  the  view  of  comparing  the  relative  values  of  skim  milk 
and  other  foods  from  the  economic  standpoint.  These  have  usually  resulted  to  the 
advantage  of  the  dairy  by-product.  So  far  as  the  writer  is  aware,  no  experiments 
have  as  yet  been  reported  by  any  American  station  showing  that  skim  milk  is  more 
profitable  when  fed  to  one  thaii  to  another  class  of  domestic  animals.  From  the 
nature  of  the  case,  this  must  always  be  indeterminate  and  variable,  because  changes 
in  the  market  prices  of  pork,  veal,  beef,  milk,  etc.,  and  in  the  most  profitable  means 
for  the  disposal  of  skim  milk  when  animal  feeding  alone  can  be  depended  upon,  must 
ever  be  a  local  problem  to  be  solved  by  the  individual.  It  may  not  be  amiss  to  say, 
however,  that  the  results  of  experiments,  as  well  as  the  general  experience  of  well- 
informed  and  practical  dairymen,  seem  to  indicate  that  under  the  dairying  condi- 
tions and  market  prices  of  farm  produce  in  the  Eastern  States  skim  milk  is  more 
profitable  when  fed  to  swine  than  when  fed  to  cows,  calves,  or  sheep,  provided  the 
animal  is  forced  to  rapid  growth  and  sold  at  not  to  exceed  250  pounds  live  weight. 
Several  investigators  have  tried  to  improve  skim  milk  for  animal  feeding,  with  the 
view  of  making  it  more  palatable  or  nutritious.  Morfit  proposes  to  add  to  and  blend 
into  skim  milk  white  sugar  and  cotton  seed  oil,  the  whole  being  boiled  in  a  vacuum 
pan  tooue-third  bulk;  Dierkmg  emulsifies  with  it  a  mixture  of  rape-seed  oil  and 
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Fomo  mucila^nons  materinl,  making  a  Bort  of  artificial  cream^  while  Rhenstrom 
maDufartures  feiMlinji?  rakes  «f  varyiup  compoeitiou,  made*  by  precipitating,  drying, 
gDtl  grinding  tbe  caBcin  of  the  skim  milk,  mixing  the  same  with  more  or  h'ss  nitrog- 
enouH  or  carbohydrate  feeding  stiifis,  according  to  the  nature  of  tbe  cake  desirctl, 
and  finally  strongly  compressing  tbe  mass. 

While  primarily  intende<l  for  animal  consumption,  there  is  no  reason  why  BiK-b 
substances,  if  ]>nlatab]e  and  agreeable,  should  not  enter  into  human  dietaries,  ih  con- 
sideration which  brings  us  naturally  to  the  subject  of  skim  milk  in  human  feeding. 

Human /fading, — It  will  be  remembered  that  the  fundamental  principles  of  feed- 
ing, humah  and  animal  (abridged  from  Dr.  Atwater's  statements),  are: 

(1)  Food  builds  up  Innly  tissue a^  keeps  them  in  repair,  or  .is  consumed  to  yield 
energy  in  the  form  of  heat  to  keei*'the  body  warm  and  create  strength  for  its  -work. 

(2)  The  mo8t  healthful  food  is  that  best  fitted  to  the  wants  of  the  user.  It  must 
supjily  the  ditt'ereut  nutrients  in  digestible  and  palatable  (agreeable)  forms,  iu  tbe 
kindH  and  amounts  needed  by  the  body  to  build  up  its  several  parts,  to  repair  them, 
and  to  yield  energy  in  the  form  of  heal  and  muscular  power. 

(S)  The  cheapest  food  is  that  which  furnishes  the  most  nutriment  at  the  least  cost. 

(4)  The  most  economic  food  is  that  which  is  both  most  healthful  and  cheapest. 

It  should  also  be  borne  in  mind  that  the  four  cardinal  sins  of  American  food  economy 
are  (1)  extravagance  in  the  purchase  of  foo<l;  (2)  ill-balanced  nutrients,  digestible 
carJ)ohydrate8  being  iu  excess  and  digestible  protein  relatively  lacking;  (3)  over- 
eating,'and  (1)  poor  cooking. 

Does  skim  milk  fulfill  the  conditions  of  the  fundamentals  already  given  f  Does 
it  tend  to  save  us  from  our  dietary  sins?  It  may  be  safely  said,  barring  exceptional 
cases  and  presupposing  healthy  animals,  that  it  is  well  balanced,  healthful,  digest^ 
ible,  agreeable,  cheap,  economical;  and  that  iu  the  highest,  truest  sense  of  the 
words,  in  the  light  of  the  general  fooil  of  the  human  race,  the  most  profitable  means 
of  disponing  of  skim  milk  is  as  human  foo<l.  Further  than  this,  it  is  safe  to  say 
that,  once  the  obstacles  now  in  the  way  of  the  more  general  use  of  skim  milk  iu 
the  cities  are  removeil  larger  sums  than  are  now  receive^l  by  way  of  the  pork  barrel 
will  be  returned  to  farmers  for  skint  milk  used. 

Skim  milk  is  particularly  valuable  iu  human  dietaries  for  two  reasons:  (I)  Its  dry 
matter  consists  largely  of  digestible  protein;  (2)  it  forms  one  of  the  cheapest  forms 
of  digestible  protein. 

In  other  words,  it  serves  to  narrow  and  to  cheapen  our  naturally  too  wide  and  too 
costly  rations. 

By" reference*  to  Dr.  Atwater*s  tables,  published  in  the  Yearbook  of  the  Depart- 
ment of  Agriculture,  and  in  his  several  valuable  monographs,  we^find  that  a  poond 
of  separator  skim  milk  contains  0.034  pound  protein  and  170  calories. 

'*A  pound  of  lean  beef  contains  about  0.180  pound  of  flesh  formers  and  has  a  fuel 
value  of  870  calories.  Two  quarts  and  a  half,  or  5  pounds,  of  skim  milk  will  furnish 
the  same  amount  of  flesh  formers,  and  have  nearly  the  same  fuel  value  as  a  pound 
of  round  steak.  Two  quarts  of  skim  milk  have  a  greater  nutritive  value  than  a 
ouart  of  oysters;  the  skim  milk  has  0.14  pound  of  flesh  formers  and  fuel  value  of 
680  caloriei*,  while  the  oysters  contain  only  0.12  pound  of  flesh  formers  and  have  a 
value  of  470  calories.  The  nutriment  in  the  form  of  oysters  would  co»t  from  30  to 
40  cents,  while  2  quarts  of  skim  milk  would  have  a  market  value  of  not  more  than  2 
or  3  cents.  Au  oyster  stew  made  of  one  part  oysters  and  two  parts  skim  milk  would 
owe  its  value  for'nutriment  more  to  the  milk  than  to  the  oysters.  Bread  made  with 
skim  milk  would  have  much  more  of  the  flesh  formers  than  when  ma<le  with  water.'' 

The  following  table,  taken  from  the  report  of  the  twenty-sixth  annual  meeting  of 
the  Vermont  Dairymen's  Association  gives — 

A  comparison  of  skim  miik  with  other  foods. 


I         OuA  pound  cont«inft — 

'   u.r.,.-         FIcah  Fuel 

Yalae. 


Pound.      Pound,      Calorie*. 

Wholemilk j        0.033  ,  3M 

Skininiilk |  .034  \  170 

OvRters,  Bolirt  (equal  to  1.5  iH>UDds  skim  milk) 

Binertrtli  (equal  to  l.aponiidH  ekini  milk) 


Chicken  (eonal  to  2  ]MinDd8  itkim  railk) 
■^  lual  to  1  1 


.061  '  235 

0.486             .098  205 

.348  I          .148  325 

.200  I          .013  170 

.150            .018  325 

.400            .007  2»0 


BeetH  (equal  to  1  ]H>nnd  nkim  milk) 

Potatoes  (oqual  to  2  pounds  skim  milk) . 

Bananas  (exjuaJ  to  1.5  )>ounds  skim  milk) 

Beef:  ,  I 

Round  (equal  to  4.5  pounds  skim  milk) I  .07"'  .181  870 

Sirloin  (equal  to 6  pounds  skim  milk) I  .  l.W  .15©'        1,040 

Shoulder  (equal  to  4  pounds  skim  milk) .164  1  .161*  716 

Shoulder,  clod  (equal  to  5  pounds  skim  milk) ' .  li#3  835 
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From  the  standpoint  of  economy,  tkim  milk  i«  *  ehM^[ier  source  of  protein  mt  50 
cents  a  hundred  than  is  any  other  food.  It  is  cheaper  at  $1  per  hundred  than  is  auy 
food  except  wheat  flour,  com  meal,  and  bran,  hut  one  of  which  is  adapted  to  narrow 
a  ration.  Most  dairymen  consider  themselves  well  paid  to  receive  the  equivalent  of 
25  cents  per  hundred  pounds  for  skim  milk  when  turned  into  pork;  and  many  are 
willing  to  sell  it  at  the  creamery  at  15  or  even  10  cents  per  hundred. 

It  will  be  recollected  that  earlier  in  this  paper  dilution,  prejudice,  lack  of  attract- 
iveness, and  legal  enactment  were  stated  to  be  barriers  between  producer  and 
consumer.    Are  they  insurmountable  f 

(1)  Dilution  mav  be  avoided  by  (a)  casein  precipitation,  filtration,  the  dried  curd 
being  marketed,  (o)  by  concentration  and  sterilization  (or  pasteurization).  It  is  safe 
to  say  that  details  for  the  successful  management  of  this  portion  of  the  work  would 
follow  popular  demand  for  the  article. 

(2)  Prejudice  can  be  best  overcome  by  education,  which  may  extend  to  legislative 
halls  as  well  as  to  the  haunts  of  poverty.  I  look  for  ^eat  good  to  come  &om  the 
dissemination  of  the  results  of  the  food  investigations  of  the  Department  of 
Agriculture. 

(3)  Lack  of  attractiveness  in  the  method  of  its  presentation  to  the  public  may  be 
solved,  perhaps,  by  themaking  of  cottage  cheese,  condensed  skim  milk,  or  in  other  ways, 
which  will  quite  surely  be  worked  out  by  dairymen  if  they  are  aroused  to  the  oppor- 
tunities open  to  them. 

Legal  enactments  forbidding  the  sale  of  skim  milk  mieht  now  be  fiur  better 
replaced  by  acts  permitting  the  sale  of  any  healthful  milk,  skimmed  or  whole,  upon 
its  guaranty  of  solids  and  fat  and  by  acts  looking  to  the  nealth  of  the  animals  and 
the  sanitary  condition  of  the  stables. 

I  have  made  no  reference  to  the  manufacture  of  filled  cheese  as  a  profitable  means 
of  utilizing  skim  milk,  since  under  laws  now  existing  the  wrong^l  profits  accruing 
therefrom  have  been  shut  off. 

The  discussion  of  the  question,  ''Can  station  Dftrms  be  conducted  so  as  to  not  unfit 
them  for  experimental  purposes  f*'  was  opened  by  R.  H.  Miller,  of  Maryland,  in  a 
brief  paper,  and  was  participated  in  by  B.  J.  Bedding  and  H.  J.  Wheeler. 

The  question,  ''How  nearly  can  physical  conditions  of  soil  be  controlled  and 
methods  for  the  samef^'  was  discussed  by  M.  Whitney,  of  the  United  States  De- 
partment of  Agriculture,  who  described  electrical  apparatus  of  his  own  invention 
for  determining,  by  means  of  electrical  resistance  of  the  soil,  the  amount  of  moisture 
in  the  soil,  the  temperature  at  different  depths,  and  the  quantity  of  soluble  salts  it 
contains.  The  apparatus  is  also  adapted  to  the  determination  of  the  progress  of 
leaching  in  the  soil  and  of  the  depth  to  which  rainfall  penetrates.  He  stated  that 
several  of  these  instruments  are  in  successful  use  by  farmers.' 

I.  P.  Boberts,  of  New  York,  described  a  new  dynamometer  for  use  in  determining 
the  draft  of  agricultural  machinery. 

W.  H.  Jordan,  of  New  York,  briefly  discussed,  ''Beforms  which  should  be  inaugu- 
rated in  the  methods  of  making  feeding  experiments.''  He  classed  feeding  experi- 
ments under  two  heads— those  which  are  undertaken  for  the  purpose  of  discoveiing 
the  ftindamental  principles  of  animal  nutrition,  and  those  which  may  more  properly 
be  styled  tests  of  theory  or  experiments  as  object  lessons.  The  first  class  is  of  the 
greater  importance,  but  a  large  proportion  of  the  experiments  which  the  stations 
have  heretofore  made  belongs  to  the  second  class.  In  the  speakers  opinion,  reform 
in  feeding  experiments  should  come  along  the  line  of  a  closer  study  of  the  materials 
fed  an<l  the  product  obtained  and  the  lengthening  of  the  feeding  periods  until  we 
are  sure  that  we  have  established  aud  maintained  certain  effects  from  certain  rations. 
The  discussion  of  this  subject  was  participated  in  by  I.  P.  Roberis,  W.  A.  Henry,  J. 
B.  Lindsey,  James  Wilson,  aud  C.  C.  Georgeson.  The  principal  point  brought  out 
was  that  while  the  value  of  scientific  experiments  is  unquestioned,  many  practical 
experiments  which  do  not  lend  themselves  to  scientific  accuracy  may  be  conducted 
with  advantage  by  the  stations. 

Two  papers — (1)  ''A  brief  statement  concerning  our  present  knowledge  of  the  com- 


'  See  U.  S.  Dept.  Agr.,  Division  of  Soils  Bui.  6. 
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position  of  enide  fiber  And  extr»ot  nuitter/'  and  (2)  ''The  distribation  of  galftctan 
in  agriooitural  plantu  and  seeds'' — were  presented  by  J.  B.  Lindsey,  ^  of  Maesacha- 
setts. 

Other  papers  presented  were  **  Irrigation  for  the  Eastern  agricoltarist^"  by  F.  W. 
Bane,  of  New  Hampshire;  ''  Improvements  in  laboratory  methods  of  teaching  agri- 
enltnre/'  by  T.  F.  Hont,  of  Ohio^  and  "Improvements  in  and  farther  tests  of  the 
laboratory  methods  for  teaching  agrionltore/'  by  O.  S.  Plumb,  of  Indiana. 


iSee  Massachusetto  Hatch  Sta.  Rpt.  1896,  p.  92. 


SECTION  OX  HORTICULTURE  AND  BOTANY. 


Three  eeesiona  of  this  Beotion  were  held  in  the  lecture  room  of  the  Cosmos  Clab, 
F.  W.  Card,  of  Nebraska,  piesiding. 

G.  £.  Stone,  of  Massachusetts,  read  the  following  paper: 

Veobtable  Physiology  in  Agricultural  Colleges. 

The  subject  of  teaching  plant  physiology  in  agricultural  colleges,  as  well  as  other 
scientific  colleges,  is  one  of  great  importance.  It  is  no  exaggeration  to  state  that 
there  has  been  no  branch  of  botany  so  neglected  in  our  country  as  the  physiology  of 
plants.  It  is  in  fact  the  last  branch  of  botany  to  be  taken  up,  and  it  is  only  within 
the  last  few  years  that  any  serious  attention  nas  been  given  to  it  whatever.  This 
fact,  too,  is  rather  singular  when  we  take  into  consideration  that  agricultural  prac- 
tices are  based  upon  the  laws  of  vegetable  physiologv.  Many  years  ago  Dr.  Lindley, 
when  editor  of  the  Gardeners'  Chronicle,  emphasized  this  verj'  point  in  the  statement 
that  ''ffood  agriculjinre  and  horticulture  are  founded  upon  tne  laws  of  vegetable 

Ehysiology,''  and  no  less  an  authority  than  Marshall  Ward  has  recently  expressed 
imself  in  a  similar  manner.  At  the  same  time  we  have  been  content  to  teach  agri- 
culture and  agricultural  botany  in  our  colleges  for  years  without  considering  it 
necessary  to  give  the  student  anything  more  tnan  an  elementary  course  in  morphol- 
ogy, followe<f  by  flower  analysis  and  the  gathering  of  a  herbarium,  with  a  little  his- 
tology thrown  in.  The  history  of  botany  in  our  colleges  shows  that  it  has  followed 
this  sequence  in  its  development.  At  first  many  of  our  institutions  gave  attention 
only  to  morphology  and  systematic  botany.  This  knowledge  enabled  the  student  to 
know  a  rhizome  &om  a  root,  the  different  parts  of  a  flower,  and  how  to  determine 
the  name  of  a  plant  as  well  as  the  family  to  which  it  belongs.  Then  came  a  course 
in  histology  and  cryptogamic  botany,  which  has  been  followed  in  later  years  by  one 
in  vegetable  pathology.  To  be  sure,  certain  physiological  facts  have  been  men- 
tionea  in  our  courses  of  botany  and  agriculture,  but  so  for  as  I  am  aware  the  minor- 
ity of  our  colleges  have  touched  upon  physiology  only  in  an  incidental  manner.  I 
know  of  graduates  of  agricultural  colleges  who  could  not  define  the  functions  of  a 
leaf  or  tell  anything  about  the  known  metabolic  processes  which  take  place  in  it, 
although  they  might  be  able  to  tell  something  about  its  structure,  simply  because 
they  never  had  an  opportunity  in  their  course  of  study  to  learn  anything  about  such 
facts.  Now,  1  ask,  should  not  such  facts  be  well  understood  by  our  students  in  agri- 
cultural colleges?  Is  not  a  knowledge  of  the  function  of  the  leaf  fully  as  important 
as  that  of  its  structure  f 

There  are  many  reasons  why  more  attention  has  not  been  paid  to  vegetable  phys- 
iology in  America,  and  I  shall  endeavor  to  point  out  some  of  them.  The  first  bo- 
tanical activities  in  a  new  country  are  always  devoted  to  systematic  work,  and  this 
is  quite  logical.  The  systematic  botany  of  America  has  required  many  botanical 
workers,  and  will  require  the  life  work  of  some  others  before  it  is  completed  and 
before*  botanists  will  be  compelled  to  turn  their  attention  to  other  fields,  such  as 
the  morphology,  phvsiology,  and  biology  of  plants.  This  facthas  already  impressed 
itself  upon  the  miud  of  our  younger  generation  of  botan  sts,  and  within  the  last  six 
^ears  not  a  few  of  them  have  endeavored  to  take  advantage  of  the  superior  courses 
m  morphology  and  physiology  offered  iu  Orermany  by  such  masters  as  Strassberger, 
Pfeffer,  and  Goebel.  indeed,  if  we  reflect  upon  the  history  of  botanical  science  in 
Europe,  we  will  note  that  a  similar  development  has  takeu  place  there.  First  came 
the  systematic  workers  who  were  represented  by  Linnaeus.  Jussien,  and  the  De  Can- 
dolles.  and  they  were  followed  by  themornhologistsand  physiologists,  like  Hofmeis- 
ter,  Strassberger,  Sachs,  Kaegeli,  and  De  Bary.  But  the  systematic  work  of  Europe 
having  been  practically  completed  years  ago,  morphological  and  physiological  ques- 
tions received  attention  there  much  earlier  than  we  could  expect  here,  and  practi- 
cally these  are  the  only  questions  which  receive  much  attention  in  Europe  to-day. 

America^  however,  has  not  been  entirely  without  physiological  workers  in  the 
past,  and  it  would  be  an  injustice  if  1  did  not  call  attention  to  some  of  them.    We 
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hftve  onl^  to  recolleot  the  able  experiments  of  Professor  Draper  on  the  chemistrv  of 
assimilation,  carried  on  as  far  back  as  1844,  and  those  of  William  S.  Clark,  president 
of  the  agricultnral  college  at  Amherst,  who  was  as  much  chemist  as  botanist,  on 
plant  growth.  Both  of  these  men  did  excellent  work,  although  it  is  bat  justice  to 
state  that  undoubtedly  it  is  not  what  it  would  have  been  had  their  environment 
been  different. 

Again,  thd  facilities  for  teaching  physiological  botany  in  America  have  not  been 
what  they  ought,  nor  have  the  opportunities  offered  by  some  of  our  larger  universi- 
ties been  taken  advantage  of.  It  can  not  be  said,  however,  that  this  is  due  to  tbe 
lack  of  interested  students,  but  rather  to  the  lack  of  interest  on  the  part  of  tlie 
gentlemen  who  have  had  such  courses  in  charge.  The  truth  of  the  matter  is  that  if 
one  wished  to  take  a  course  in  experimental  physiology  a  few  years  ago  be  could 
not  do  it  in  this  country,  because  no  institutions  offered  a  course  in  that  branch 
which  would  be  satisfactory,  and  furthermore  because  there  were  no  laboratories 
equipped  for  that  purpose. 

FreviouB  to  1890  thero  were  only  three  or  four  American  botanists  who  ever  took  a 
genuine  course  in  physiology  in  a  foreign  university,  but  since  that  time  there  has 
been  something  like  a  dozen  who  have  availed  themselves  of  this  opportunity,  and 
as  a  result  vegetable  physiology  has  received  an  impetus  not  only  in  our  colleges, 
where  already  one  or  two  laboratories,  as  at  Purdue,  the  University  of  Minnesota, 
etc.,  have  been  established,  but  also  in  our  secondary  schools  and  high  schools,  where 
the  text-books  now  in  use  contain  some  physiology. 

Another  factor  which  is  responsible  lor  the  nondevelopment  of  vegetable  physi- 
ology, and  we  may  Justly  say  of  botany  in  general,  is  the  position  which  some  of  our 
principal  higher  universities  have  taken  in  regard  to  introduciug  pure  botanical 
courses.  The  course  termed  biology,  which  they  offer  mainly  through  zoologists,  has 
made  the  development  of  higher  botany  impossible.  Most  of  the  zoologists  having 
these  biological  courses  in  charge  have  apparently  looked  upon  botany  as  a  subject 
worthy  of  being  taught  merely  to  women  and  children.  In  regard  to  such  conceptions 
of  botany  I  have  no  objections  to  urge,  for,  judging  ftt)m  the  way  in  which  this  sub- 
ject has  been  studied  in  many  of  our  colleges,  I  do  not  see  how  it  could  be  considered 
worthy  of  any  more  serious  consideration.  This  so-called  biology  as  understcrad 
here  and  in  England  (thpugh  not  in  Germany),  which  endeavors  to  convey  to  tbe 
student  at  least  a  fairly  good  conception  of  both  the  physiological  and  anatomical 
characteristics  of  a  few  plants  and  animals,  is  in  my  estimation  far  superior  to  that 
botany  which  leaves  the  student  with  merely  the  knowledge  of  the  Latin  names  of 
a  few  hundred  plants.  As  far  as  my  own  observation  goes,  the  botanists  have  been 
much  more  backward  in  this  country  than  the  zoologists,  and  they  are  conseqneutly 
responsible  for  the  inferior  position  which  botany  has  taken  in  our  institutions  of 
learning. 

In  Germany,  however,  this  is  by  no  means  €ho  case.  Ko  names  can  be  found  amon^ 
the  contemporary  zoologists  which  excel  those  of  Naegeli,  Sachs,  and  De  Bary. 

Before  taking  into  consideration,  however,  the  details  connected  with  plant  physi- 
ology in  its  relationship  to  agricultural  colleges,  let  us  have  a  clearer  understandiug 
of  lust  what  it  is.  The  necessity  of  defining  a  branch  like  physiology  is  in  itself  a 
reflection  on  our  botanical  development,  especially  when  there  are  so  many  excellent 
text-books  treating  of  physiology  in  a  distmctly  characteristic  manner.  Neverthe- 
less such  misconceptions  exist,  and  I  ieel  Justified  in  calling  attention  to  them. 
There  has  never  been  any  question  as  to  what  physiology  implied  among  the  animal 
physiologists;  neither  has  there  been  any  among  European  vegetable  physiologist^). 
But  right  here  in  our  American  agricultural  institutions  we  have  had  professors  of 
botany  who  did  not,  and  do  not  to-day,  seem  to  knowexactly  what  ground  this  sub- 
ject covers.  One  institution  that  I  have  fn  mind  has  advertised  for  years  a  thorough 
and  complete  equipment  for  work  in  vegetable  phvsiology,  and  yet  this  very  sauio 
institution  has  scarcely  had  a  single  piece  of  purely  physiological  apparatus  in  iJs 
outfit  during  the  wholo  time.  The  institution  I  refer  to  by  no  means  stands  alone  in 
this  matter.  There  are  othei-s  holding  the  same  conception  of  physiology.  The  fact 
in  regard  to  the  matter  is  this — that  the-  e  are  still  some  botanists  who  insist  on  call- 
ing tbe  study  of  the  structure  of  a  stem  or  leaf,  or  the  mounting  of  a  slide,  ct*-., 
physiology.  The  origin  of  at  least  part  of  this  erroneous  conception  is  not  far  to 
seek,  neither  is  it  easy  to  eradicate,  so  long  as  our  institutions  will  employ  such 
abominably  antiquated  text-books  as  Woodws  Class-book  of  Botany,  a  work  which 
pretends  to  devote  a  few  pages  to  physiology,  though  scarcely  touching  the  subject, 
except  in  the  most  primitive  manner.  Physiology  as  treated  by  such  eminent  aninia  t 
physiologists  as  Foster,  Bowditch,  Ludwig,  Du  Bois  Reymond,  and  others,  implies 
function,  and  I  can  not  understand  how  a  botanist  can  "even  have  looked  into  the 
text-l>ooks  of  Vines,  Sachs,  Pfeffer,  Frank,  and  others  without  obtaining  a  similar 
conception.  In  the  treatment  of  this  subject  we  shall  therefoi-e  follow  the  European 
conception  rather  than  the  i)rovincial  American,  and  we  shall  now  pass  on  to  a  coU' 
sideration  of  the  advantages  to  be  derived  from  a  study  of  physiology. 
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Whv  sboald  physiology  be  tausht  in  agricultural  oolleffesf  Because  it  is  that 
branch  of  botany  which  has  the  closest  relationship  with  all  horticultural  and  agri- 
cultural knowledge  aud  practice.  It  is,  in  fact,  the  very  foundation  of  these  branches. 
It  concerns  itself  with  the  functions  of  plants  rather  than  with  their  structure — 
factors  in  plant  life  which  present  the  most  puzzling  phenomena.  It  concerns  itself 
with  all  the  questions  connected  with  plant  food,  whether  taken  from  the  soil  or  air, 
with  symbiosis,  eo- relation,  vegetable  pathology,  and  all  of  those  intricate  processes 
which  manifest  themselves  through  the  action  of  such  external  stimuli  as  heat,  light, 
moisture,  etc. 

It  requires  no  extensive  reasoning  to  shotr  that  of  all  the  factors  which  practical 
gardeners,  floriculturists,  horticulturists,  and  agricnlturists  have  to  contend  with, 
that  of  the  relation  of  the  plant  to  external  stimuli  is  by  far  the  most  important. 

Physiology  should,  there/ore,  occupy  a  prominent  place  in  the  curriculum  of  cverv 
agriculturiu  college.  I  do  not  wish,  however,  to  imply  that  we  should  dispense  with 
any  of  our  other  branches  of  botany,  for  a  good  grounding  in  the  elementary 
branches,  such  as  systematic  botany,  morphology,  and  nistology,  is  absolutely  essen- 
tial. For  example,  physiology  should  never  be  taken  up  as  a  study  by  itself  until 
the  stndent  has  nad  a  laboratory  course  in  histology.  Such  a  course  would  be  illog- 
ical and  absurd.  It  would  bo  just  as  ridiculous  for  the  student  to  do  this  as  it  would 
be  for  an  untrained  engineer  to  attempt  to  run  a  machine  of  which  he  knew  abso- 
lutely nothing.  A  training  in  ]>hysiology  has,  furthermore,  a  great  beaiiug  on  station 
work,  especially  in  the  investigation  of  plant  disease,  fertilizer  experiment,  spray- 
ing of  plants,  and  in  fact  in  every  kind  of  agricultural  and  horticultural  work.  As 
our  experiment  station  workers  are  largely  trained  in  our  agricultural  colleges,  they 
should  therefore  have  the  advantages  of  a  physiological  training.  A  large  number 
of  our  plant  diseases  have  their  origin  in  physiological  disorders,  and  here,  too,  we 
have  neglected  physiology  as  a  preliminary  training  to  the  study  of  the  abnormal 
conditio*!  of  plants.  The  suboraination  of  physiology  in  this  respect  finds  its  paral- 
lel only  in  the  neglect  of  the  study  of  the  mechanical  condition  of  the  soil.  I  deem 
it  no  exaggeration  when  I  state  tbat  a  man  is  not  capable  of  doing  his  best  work  in 
vegetable  pathology  until  he  pays  some  attention  to  the  normal  functions  of  plants. 
This  matter  is  now,  I  believe,  becoming  well  understood.  If  there  is  any  one  class 
of  experiments,  however,  which  shows  a  defect  in  physiological  knowledge  more 
than  any  other,  it  U  that  large  class  pertaining  to  various  kinds  of  treatment  with 
fertilizers  and  fungicides,  or  in  other  words,  where  deductions  are  drawn  from  the 
behavior  of  plants  under  diifereut  kinds  of  treatment.  In  such  experiuients  we  fre- 
quently find  that  the  number  of  plants  employed  is  too  small  from  which  to  draw 
conclusions,  that  the  conditions  are  not  always  similar,  and  that  such  factors  as 
individual  variation  are  entirely  ignpretl.  It  is  only  after  years  of  physiological 
experimentation  that  the  effect  of  the  manifold  external  factors  on  the  vegetable 
organism  can  be  thoroughly  appreciated,  and  this  is  especially  true  in  regard  to 
individual  variation,  which  always  manifests  itself,  even  when  the  external  factors 
are  eliminated  as  far  as  possible.  Only  those  botanists  who  have  worked  for  days 
or  months  at  a  time,  measuring  the  minute  changes  which  take  place  in  a  large  series 
ot  plants,  are  in  a  position  to  understand  the  significance  of  these  factors. 

It  remains  for  us  to  call  attention  to  the  ^lace  of  physiology  in  the  curriculum. 
Inasmuch  as  physiological  botany  concerns  itself  with  function,  it  is  essential  that 
any  extensive  course  in  this  branch  must  be  preceded  by  a  fairly  good  course  in 
anatomy  and  histology,  just  exactly  as  morphology  should  precede  systematic  botany, 
or  normal  histology  that  of  vegetable  pathology.  I  believe,  however,  that  in  every 
elementary  branch  of  botany  the  function  of  the  plant  should  be  taken  into  consid- 
eration. Many  of  the  sound  ideas  contained  in  the  repoi*t  of  the  committee  of  ten  on 
the  teaching  of  botany  in  our  secondary  schools  might  be  profitably  employed  by  our 
colleges.  They  recommend  always  bearing  in  mind  the  following  questions:  What, 
Why,  and  Howl  Indeed,  these  questious  concern  themselves  with  every  branch  of 
botany  from  the  mere  name  of  the  plant  to  its  biological  features.  As  in  the  study 
of  morphology  and  physiology  we  can  pay  some  attention  to  the  biological  features 
of  the  plant,  so  when  we  take  up  histology  we  can  sprinkle  into  a<l vantage  some  ele- 
mentary physiology. 

The  time  given  to  physiology  at  Amherst  is  eight  houra  a  week  for  one  term.  The 
term'  is  the  last  one  m  the  senior  year,  in  an  elective  course,  and  is  precede^l  by  four 
terms  of  elementary  botany,  which  includes  morphology,  systematic  botany,  eco- 
nomic botany,  histology,  and  cryptogamic  botany,  in  the  order  named.  The  crypto- 
^amic  botany  requires  two  terms  of  eight  hours  per  week  each,  and  special  attention 
IS  given  to  pathogenic  fungi.  The  histological  botany  requires  one  and  one-half 
terms,  while  two  and  one-half  terms  are  given  up  to  the  study  of  morphology,  sys- 
tematic and  economic  botany.  This  gives  the  student  a  fair  basis  for  physiological 
study,  although  it  leaves  him  slightly  weak  in  histology,  there  being  at  present  only 

^  The  year  Is  divided  into  three  terras. 
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aboat  seventy-two  hoars  of  laboratory  work  ue voted  to  this  subject.    We  woiud 

g refer  to  pnt  the  student  through  some  such  practical  work  as  Strassberger's  text- 
ook,  but  the  time  at  onr  disposal  is  not  quite  sufficient.  It  is  in  the  line  of  histology 
that  we  should  expect  our  students  to  be  weak  compared  with  those  of  other  scien- 
tific collesesy  because  in  our  agricultural  colleges  tnero  is  no  practical  need  of  his- 
tology being  taken  up  so  extensively,  since  it  has  less  about  it  of  a  practical  nature 
and  consequently  it  has  to  make  room  for  other  branches  of  more  importance.  The 
two  branches  of  botany  that  our  agricultural  colleges  can  develop  to  a  considerable 
extent  are  vegetable  physiology  and  pathology,  and  the  advanced  systematic,  histo- 
logical, aud  embryological  work  can  be  left  to  other  scientific  institutions.  By  doing 
this  wo  specialize  along  a  line  in  which  we  are  expected  to  excel,  and  are  not  com- 
pelled to  work  along  lines  which  other  institutions  have  a  chance  to  develop  better. 

Bearing  in  mind  what  has  been  said  in  regard  to  teaching  elementary  physiology 
in  connection  with  other  branches  of  botany,  I  believe  that  in  addition  to  this  one 
terra  of  eight  hours  per  week  will  be  found  sufficient  to  cover  the  ground  fairly  well 
in  the  college  course.  This  should  also  include  about  twenty  lectures  on  the  subject. 
We  consider  the  matter  of  lectures  an  important  one,  because  the  subject  can  be 
treated  better  than  by  the  use  of  text- books. 

Many  writers  treat  physiology  from  the  standpoint  of  irritabilitv...  This  is  an 
excellent  method,  because  year  by  year  we  are  tracing  phenomena  back  to  some  form 
of  irritability,  and  consequently  this  subject  should  be  fairly  well  understood.  The 
physiolofi^y  of  Vines  treats  the  subject  in  this  manner;  so  does  also  his  later  text- 
book (vol.  2, 1896).  The  former  work,  however,  is  too  comprehensive  for  a  college 
student,  althoagh  the  latter  is  not.  The  smaller  volume  has  also  the  advantage  of 
being  up  to  date,  and  on  the  whole  it  constitntes  the  best  text-book  in  English  that 
could  bo  substitnted  for  a  course  of  lectures.  There  is  one  other  book  possessing 
great  merit,  and  that  is  Sorauer's  text-book,  entitled  Popular  Treatise  on  the  Physi- 
ology of  Plants.  Professor  Korauer  is  well  known  as  an  authority  on  the  diseases 
of  plants,  and  his  position  for  many  years  as  professor  in  the  Horticultural  Institute 
atProskau  has  given  him  an  opportunity  to  write  a  text-book  on  physiology  par- 
ticularly adapted  to  agricultural  and  horticultural  students.  While  the  method  of 
treatment  is  perhaps  not  quite  so  comprehensive  as  some,  the  exceedingly  practical 
way  in  which  the  subject  is  handled  makes  it  an  excellent  supplementarv  work  for 
the  Btndent  to  rea<1.  In  regard  to  laboratory  manuals,  the  best  work  for  the  student 
is  undoubtedly  Darwin  and  Acton's  Physiology  of  Plants.  On  account  of  the 
lack  of  explanatory  details  connected  with  the  experiments,  this  work  should  be 
used  only  in  connection  with  a  teacher.  We  have  used  it  for  two  years  and  have 
been  able  to  utilize  a  large  number  of  the  experiments  described  therein.  It  is  not 
necessary  that  each  student  should  perform  the  same  experiment,  and  the  ground 
can  be  covered  more  extensively  by  dividing  the  work  up  into  sections,  and  touching 
upon  the  various  experiments  from  time  to  time  in  the  lectures.  Rig^d  adhereuce  to 
any  text-book  is  hanllv  essential  or  desirable,  and  in  Darwin  and  Acton's  the  experi- 
ments can  be  improvea  upon  and  freauently  simpliHe<l.  In  fact,  for  an  agricultural 
course  there  are  other  experiments  which  are  much  better  than  those  descrilied,  and 
should  be  supplemented. 

Much  more  attention  can  be  given  to  plant  foods.  For  example,  many  pot  experi- 
ments can  be  made  with  various  kinds  of  commercial  fertilizers  and  house-plant 
foods;  on  the  effects  of  the  various  potash  compounds  on  the  growth  of  clover,  or 
nitrate  of  soda  on  grass;  and  on  the  effects  of  preceding  cultures  of  mustard,  buck- 
wheat, lupine,  clover,  etc.,  on  the  growth  of  forage  plants.  In  short,  in  an  agricultural 
course  the  same  principle  should  be  borne  in  mind  in  physiological  experiments  as  in 
other  branches  of  botany — namely,  to  substitute  an  experiment  which  possesses  some 
agricultural  feature  for  one  which  has  little  agricultural  significance,  provided  this 
feature  does  not  interfere  with  the  logical  and  general  treatment  of  the  subject. 
For  a  practical  course  in  physiology  considerable  apparatus  is  needed.  This  is 
generally  expensive  and,  when  imported,  not  always  satisfactorv  from  the  American 
idea  of  machinery.  Much  of  the  apparatus  can  be  constructed  in  the  laboratory, 
providing  a  good  set  of  tools  is  at  hand.  Some  students  possess  the  natural  Yankee 
technique,  and  such  students  are  likely  to  take  a  genuine  interest  in  physiology  on 
thiH  account.  Much  time  is  saved  by  having  the  apparatus  all  ready  to  put  together 
at  short  notice,  and  for  this  purpose  it  is  necessary  to  have  a  good  stock  of  glass- 
ware on  hand,  which  should  be  fitted  up  for  the  various  experiments. 

The  discussion  following  the  reading  of  this  paper  brought  out  the  fact  that  while 
less  physiological  botany  is  taught  than  was  considered  desirable,  jret  the  importance 
of  the  study  is  fully  appreciated. 

A  paper  on  the  "Place  of  botany  in  the  curriculum,  and  time,  phase,  or  phases  of 
work  in  each  period  and  relation  to  other  subjects  in  the  course,"  by  L.  H.  Painuiel, 
of  Iowa,  was  read  by  the  temporary  secretary,  F.  8.  Earle.    The  author  outlineil  the 
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botanical  oonrse  of  the  Iowa  Agricoltaral  College.  No  botany  is  required  for  admis- 
sion, but  it  is  provided  for  in  required  and  elective  courses,  covering  a  considerable 
period  of  the  college  course.  The  use  of  text  books  for  teaching  elementary  botany 
was  advised.  Laboratory  work  should  be  kept  under  the  guidance  of  assistants  or 
those  in  charge,  and  the  economic  features  should  be  kept  in  the  foregronnd,  while 
not  neglecting  the  training  value  of  the  subject. 

''Industrial  teaching  of  horticulture  in  agricultural  colleges''  was  outlined  by 
S.  C.  Mason,  of  Kansas.  The  author  thought  that  industrial  horticulture  offers  great 
advantages  in  that  it  gives  manual  training  and  presents  unusual  opportunities  for 
teaching  by  advanced  students.  Such  a  course  should  be  preceded  by  some  botanical 
work.    The  horticultural  course  in  the  Kansas  Agricultural  College  was  outlined. 

The  following  paper  by  E.  S.  Goff,  of  Wisconsin,  was  read  by  the  temporary 
secretary : 

Laboratory  Work  in  Horticulture. 

In  the  University  of  Wisconsin  all  of  the  students  in  horticulture  have  either  had 
two  or  three  terms  of  work  in  structural  and  physiological  botany,  or  else  have  had 
one  term  of  work  in  ''plant  culture/'  which  gives  them  the  elements  of  these  sci- 
ences. The  laboratory  work  which  I  have  been  accustomed  to  give  our  students  in 
horticulture,  with  two  lessons  which  I  shall  introduce  this  season  for  the  first  time, 
is  substantially  as  follows :  I  include  in  the  catalogue  work  in  the  greenhouse  as  well 
as  in  the  horticultural  laboratory  proper. 

(1)  One  lesson  in  making  cuttings  irom  dormant  wood.  The  students  are  civen 
wood  of  the  grape,  currant,  and  sometimes  of  other  plants,  as  Marianna  plum.  They 
are  taught  how  to  make  the  cuttings,  and  are  expected  to  explain  the  reasons  fur 
making  them  in  the  particnlar  ways.  They  perform  this  work  in  the  laboratory 
with  the  approved  tools  which  we  furnish. 

(2)  Two  lessons  in  making  grafting  wax  and  grafting  paper.  The  first  lesson  is  in 
making  grafting  wax.  The  materials  and  utensils  are  provided,  and  the  students 
make  the  wax  according  to  a  printed  formula.  The  second  lesson  is  making  grafting 
paper,  which  is  performed  under  the  supervision  of  the  instructor. 

(3)  One  lesson  in  cleft  grafting.  This  work  is  done  either  out  of  doors  in  the 
orchard,  or,  if  in  the  winter  time,  in  our  garden  greenhouse.  In  the  latter  case 
trees  sufficiently  large  for  cleft  grafting  are  brought  in  and  temporarily  planted. 

(4)  Two  or  three  lessons  in  whip  graning.  This  operation  is  performed  with  apple 
scions  upon  apple  seedlings,  after  the  manner  practiced  by  nurserymen.  The  students 
have  the  benent  of  three  larffe  wall  pictures,  showing  the  i>08ition  of  the  hands  and 
tools  in  the  different  steps  of  the  process. 

(5)  One  lesson  in  budding.  In  winter  this  is  performed  in  the  garden  greenhouse 
with  materials  prepared  during  the  preceding  summer  and  autumn. 

(6)  One  lesson  in  planting,  cuttings,  and  root  ^afts.  The  students  are  given  the 
approved  tools  and  taught  to  i>erfonn  the  work  m  the  manner  that  best  economizes 
time  and  strength. 

(7)  Two  lessons  in  pruning  and  covering  grapevines.  The  first  lesson  includes 
the  pruning  and  the  second  the  covering.  This  work  is  usually  done  in  the  garden 
greenhouse  with  vines  taken  up  in  autumn  and  stored  in  the  cellar. 

(8)  Two  lessons  in  spraying  and  the  use  of  spraying  tools.  The  students  are  first 
given  instruction  in  different  kinds  of  spraying  tools,  and  are  required  to  take  at 
least  one  of  the  pumps  apart,  pack  it,  and  put  it  together.  Next  they  are  given 
instructions  in  spraying,  either  out  of  doors  or  upon  the  trees  in  the  garden  green- 
house. Our  students  in  horticalture  have  previously  had  instructions  in  compound- 
ing insecticides  and  fungicides. 

(9)  One  lesson  in  the  use  of  the  stapling  machine  in  making  berry  boxes.  The 
students  are  taught  how  to  use  the  machine,  and  they  are  expected  to  use  it  one  at 
a  time  as  opportunity  occurs. 

(10)  One  lesson  in  packing  apples.  A  model  apple  barrel  is  filled  with  apples  and 
pressed  with  the  approved  appliances. 

(11)  Two  lessons  in  outdoor  pruning.  These  lessons  are  put  in  at  times  when 
the  weather  id  favorable  for  outdoor  work. 

(12)  Two  lessons  in  describing  apples.  The  descriptions  of  the  leading  pomol- 
ogists  are  studied  and  the  points  for  description  are  noted,  after  which  written 
descriptions  are  made  of  certain  varieties. 

(13)  One  or  two  lessons  in  judging  apples.  This  lesson  necessarily  depends  some- 
what on  the  stock  of  apples  avauaDle.  Sometimes  apples  are  so  high  priced  in  our 
markets  that  we  feel  obliged  to  omit  it. 

(14)  One  lesson  in  packing  plants  for  shipment  by  the  most  approved  methods  and 
appliances. 
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In  additioD  to  the  above,  our  stadents  in  hortienltare  are  given  work  in  the  green- 
house aa  follows : 

(1)  One  lesson  in  making  a  propagating  bed.  Each  student  makes  a  small  propa- 
gating bed,  in  which  he  afterwards  carries  on  the  operations  of  propagation. 

(2)  One  lesson  in  making  and  planting  soft-wood  cuttiugs. 

(8)  One  lesson  in  preparing  earth  beds  for  vegetable  culture  in  winter. 

(4)  One  lesson  in  sowing  seeds. 

(5)  Two  lessons  in  pricking  out  plants. 

{6)  Two  lessons  in  transplanting  plants.  This  work  is  generally  performed  in  our 
garden  house,  and  inclndes  planting  out  small  plants,  as  cabbages,  strawberries,  etc., 
with  the  most  approved  tools  by  the  most  approved  method. 

(7)  One  or  two  lessons  in  preparing  yegetaoles  for  market. 

(8)  Two  lessons  in  potting  plants. 

(9)  One  lesson  in  shifting  plants. 

(tO)  One  lesson  in  treating  greenhouse  plants  for  insects  and  fnngi. 

The  work  in  the  greenhouse  is  interspersed  with  the  laboratory  work  as  eany&a- 
ience  dictates.  Our  students  in  horticulture  are  almost  all  in  attendance  during  the 
winter  season ;  hence  most  of  our  work  is  necessarily  performed  indoors,  bnt  we  find 
our  garden  greenhouse,  which  is  simply  a  greenhouse  inclosure,  without  floor,  benches, 
or  center  roof  supports,  a  most  convenient  and  practical  addition  to  oar  equipment 
for  instruction. 

L.  C.  Corbett,  of  West  Virginia,  read  the  following  paper: 

Systems  op  Record  Keeping  in  Experimental  Horticulture. 

A  uniform  system  of  note  filing,  simple  yet  complete,  for  station  use,  is  each  3rear 
becoming  more  and  more  of  a  necessity.  As  the  work  takes  new  divisions  and  becomes 
more  oontinnons  in  its  character,  a  very  different  problem  is  presented  than  that  of 
the  annual  experiment.  In  extended  work  covering  a  series  of  years,  the  exact  or 
even  approximate  requirements  of  any  division  of  the  work  can  not  be  foretold. 
Hence  the  necessity  of  a  flexible  or  expansible  note  file.  The  first  thing  to  suggest 
itself  along  this  line  is  the  card  system,  or  something  of  a  like  nature,  in  which  the 
cards  are  replaced  bv  slips  of  convenient  size.  This  is  certainly  a  decided  advance 
over  the  common  ruled  notebook  and  ledger  system,  in  which  several  enMee  must 
be  made  in  various  parts  of  the  same  book,  if  it  be  of  any  considerable  size.  Then 
these  large  ledgers  or  journals  are  unwieldy,  they  can  not  be  carried  into  the  field, 
and  are  therefore  merely  interpretations  from  the  actual  field  notes.  In  the  work  of 
transcribing,  error  is  almost  a  certainty,  for  no  matter  how  careful  or  accurate  the 
workman,  the  change  of  an  adjective  or  the  omission  of  a  punctuation  mark  may  be 
sufficient  to  alter  or  even  absolutely  reverse  the  meaning  of  a  sentence. 

One  of  the  prime  objects,  then,  is  to  avoid  the  necessity  of  copying  from  one  book 
to  another.  If  there  were  no  other  advantages  to  be  gained,  the  lessened  cost  of 
record  keeping  would  in  itself  be  sufficient  to  claim  careful  attention. 

Another  aim  in  view  is  a  system  of  note  filing  which  shall  be  without  limit,  and 
which  shall  not  have  that  objectionable  feature  of  the  slip  system—the  loss  or  mis- 
placement of  slips. 

In  order  to  overcome  the  necessity  of  rewriting  notes,  the  books  or  padn  used  must 
be  made  of  a  size  convenient  for  the  pocket  and,  therefore  for  use  as  a  field  notebook. 
This  requires  the  use  of  a  somewhat  smaller  sheet  than  would  otherwise  have  been 
adopted.  The  slip  used,  which  is  4^  by  7^^,  is  convenient  for  holding  in  the  hand  in 
making  entries  and  for  carrying  in  the  ordinary  sized  coat  pocket,  and  it  is  yet  large 
enough  to  contain  all  the  necessary  data  relating  to  the  (behavior)  and  yield  of  farm 
or  garden  plants  during  a  single  season,  and  as  a  new  book  is  used  for  each  year's 
work  the  size  of  the  book  never  becomes  unwieldy.  Each  experiment,  if  it  be  one 
of  considerable  extent,  is  given  a  separate  book,  or  if  there  be  a  number  of  coordi- 
nate lines  of  work  under  one  general  head,  these  are  all  brought  together  in  a  single 
book. 

This  is,  in  reality,  a  combination  of  the  loose  slip  and  book  form  of  note  filing. 
The  advantages  of  this  scheme  are  almost  without  limit,  as  compared  with  any  other 
plan  now  in  use. 

It  possesses  all  the  best  points  of  a  slip  system,  in  that  a  special  ruling  may  be  had 
for  any  line  of  work  in  hand.  The  number  required  will  determine  whether  they 
are  to  be  printed  on  the  ordinary  job  press  or  whether  a  mimeograph  copy  is  to  be 
made.  The  use  of  the  mimeograph  I  have  found  to  be  a  most  convenient  and  labor- 
saving  aid  in  ruling  slips  for  special  experiments.  For  general  variety  tests,  either 
with  farm,  garden,  or  fruit  crops,  a  set  of  printed  blanks  can  be  easily  devised  which, 
used  in  combination  with  blank  slips  as  interleaves,  fumifllies  one  of  the  most  con- 
venient forms  conceivable. 

Another  point  possessed  by  this  form  is  its  flexibility.  By  that  I  mean  not  only 
its  power  of  expansion,  but  that  of  contraction  as  well. 
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To  illustrate :  If  in  the  coarse  of  an  experiment  a  page  becomes  torn  or  soiled  and 
it  is  desirable  to  replace  it^  the  clips  can  be  loosened  and  a  reproduction  of  the  slip 
be  placed  in  its  stead ;  second,  if  the  book  was  not  made  with  sufficient  space  for  the 
work  in  hand,  new  forms  or  blank  pages  can  as  easily  be  added,  or  transferred  from 
one  book  to  another. 

As  a  pad  for  field  use  it  is  convenient  for  writing  upon,  as  it  is  of  a  width  easily 
rasped  by  one  hand  while  writing  with  the  other;  the  back  cover  is  made  of  heavy 
board,  to  give  a  firm  writing  support,  and  the  flexible  cloth  stub  allows  of  almost 
unlimited  freedom  for  folding  back  leaves  not  in  use.  as  well  as  overcoming  the 
annoyance  of  wearing  and  tearing  out,  experienced  in  tne  use  of  the  heavy,  manila, 
detail  paper  without  cloth  stubs. 

The  f^ont  cover  is  made  of  a  lighter  piece  of  cardboard,  and  provided,  like  the 
back  cover,  with  a  flexible  cloth  stub. 

For  binding  thin  books,  the  staple  used  in  binding  pamphlets  of  all  descriptions 
is  found  to  be  most  convenient,  but  for  thick  books  the  brass  binding  staples  or 
tacks  are  found  to  work  best. 

If  it  were  known  at  the  time  of  making  a  book^  that  no  changes  wonld  be  made, 
it  might  be  sewed  together,  but  the  use  of  the  clips  and  staples  allows  of  loosening 
the  covers  and  bringing  together  in  a  single  book  the  observations  upon  any  variety  or 
subject,  during  any  series  of  years,  so  that  the  work  of  collating  (lata  for  reproduc- 
tion in  bnlletin  or  tabular  form  is  a  simple  matter. 

To  illustrate,  suppose  we  have  an  orchard  of  forty  varieties  of  pears.  This  ^ear  I 
have  a  single  book  with  one  or  two  leaves  devoted  to  eacli  variety,  and  so  on,  m  suc- 
ceeding years,  for  fifteen  or  twenty  years.  Then  I  desire  to  bring  all  the  notes  upon 
each  variety  together.  The  books  have  all  been  uniform  in  size  and  in  style  of 
blank  used.  I  have  only  to  loosen  the  clips  of  ray  fifteen  or  twentv  books  and  bring 
together  in  separate  books,  or  in  a  slip  file,  the  loosened  leaves,  and  I  have  the  thirty 
pages  relating  to  Nos.  1, 2, 3,  etc.,  either  arranged  in  series,  by  years,  in  a  slip  file,  or 
rebound  in  books,  using  a  book  for  each  variety,  and  by  way  of  suggestion  I  should 
say  that  at  the  end  of  each  period  of  years,  be  it  two,  five  or  ten,  as  the  case  may  be, 
books  shoqld  be  made  containing  all  the  slips  bearing  data  upon  any  particular  sub- 
ject or  variety. 

All  books  of  whatever  character  should  be  carefully  and  plainly  indexed  upon  the 
outside  cover,  so  that  when  filed,  those  bearing  upon  related  subjects  can  be  placed 
together. 

I  would  farther  suggest  the  use  of  this,  or  a  like  form,  for  constant  use  as  a  pocket 
scratch  book,  so  that  any  note  taken  in  the  course  of  travel  or  of  inspection  may 
fall  into  its  proper  file,  and  when  the  general  book-making  period  comes  around, 
they  then  find  a  permanent  home. 

A  temporary  fife  is  necessary  for  miscellaneous  notes,  and  for  all  slips  before  they 
are  prepared  for  binding.  As  has  been  suggested,  all  outlines  and  all  preliminary 
data,  such  as  the  name  of  experiment,  variety  name  and  number,  where  plants  and 
seeds  were  obtained,  etc.,  is  written  upon  the  slips  while  in  this  temporary  file  and 
before  they  are  bound  into  books,  but  all  are  made  into  books  before  they  are  required 
for  use  in  the  field,  to  prevent  loss,  misplacement,  and  duplication. 

The  temporary  file  used  consists  of  a  drawer  or  box  of  convenient  depth  and  width 
for  holding  the  strips  when  standing  on  ed^e.  The  slips  relating  to  various  subjects 
are  placed  in  folders  made  of  heavy,  nianila,  detail  paper,  and  folded  so  that  one 
cover  is  about  three- fourths  of  an  inch  shorter  than  tne  other,  to  allow  of  ready 
inspection  of  the  title  written  npon  the  contained  slips. 

RecapitulatioH. — In  this  system  we  have — 

(1)  All  the  advantages  of  the  loose-slip  system. 

(2)  When  bound  we  have  the  convenience  of  a  flexible-backed  pocket  notebook. 
<3)  At  no  time  does  the  plan  prevent  additions,  deductions,  or  combinations. 
<4)  No  dnplicatiou  or  copying  is  necessary,  if  full  field  notes  are  taken. 

(5J  The  blank  and  printed  or  mimeograph  slips  allow  of  endless  modifications  and 
t^omoinations,  so  that  although  the  slip,  per  se,  is  small,  ample  space  can  be  provided 
even  for  the  mof>t  extended  observations.  If  necessary,  slips  that  are  a  multiple  of 
the  type  size  may  be  used  as  folders  where  maps  or  charts  too  large  for  a  single  sheet 
ar*  necessary.  In  this  way  the  scheme  may  be  accommodated  to  nearly  all  require- 
ments of  private  or  experiment-station  work. 

The  form  of  blank  to  use, — The  form  of  blank  to  be  used  must  be  determined  by  the 
use  to  which  it  is  to  be  put  and  the  peculiar  conditions  under  which  it  is  to  be  used,  and 
so  designed  as  to  accommodate  the  greatest  variety  of  plants  and  experiments.  The 
printed  matter  must  therefore  be  limited  to  general  heads,  rather  than  extended  to 
detail.  The  detailed  form  for  any  particular  plat  or  test  must  be  provided  by  special 
ruling.  I  advocate  the  limited  use  of  type  or  printed  slips,  and  prefer  special  rul- 
ings. The  printed  forms  are  suitable  for  variety  tests  and  a  few  cultural  tests  onlv. 
Other  detailed  matter  is  much  better  if  not  made  to  conform  to  a  set  plan,  except  in 
the  case  of  notes  on  the  influence  of  climate  upon  the  behavior  and  growth  of  plants. 
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Until  some  general  and  uniform  plan  is  provided  for  studies  of  snch  character  we  caa 
never  arrive  nt  any  satinfactory  oonclosions  refcarding  the  general  effect  of  exposures, 
varying  degrees  of  temperature^  and  hnmiditr  npon  our  common  plants.  Yet  this 
appeals  to  roe  as  one  of  the  most  interesting  lines  along  which  cooperatlre  experi- 
ments can  be  condncted,  and  it  is  my  purpose  here  and  now  to  Mk  all  horticulturists 
present  who  are  willing  to  cooperate  along  this  line  to  give  me  their  names,  and 
before  another  season  opens  up  I  will  provide  them  wi^  the  necessary  blanks,  in 
order  to  insure  uniform  and  concerted  efforts  along  the  lines  that  seem  to  suggest 
themselves  as  most  important. 

In  a  few  far-reaching  cooperative  lines  of  work,  like  the  one  suggested  in  variety 
tests,  1  am  inclined  to  favor  the  adoption  of  a  uniform  system  of  note  taking  by  the 
several  stations,  but  when  the  problem  is  that  of  cultural  methods,  or  other  original 
lines,  no  set  plan,  except  it  be  designed  for  the  particolar  work  in  hand,  will  ever 
suffice. 

The  discussion  following  the  paper  disclosed  about  as  many  systems  of  note  taking 
as  there  were  persons  taking  part  in  the  discussion. 

A  paper  by  E.  G.  Lodeman,  of  New  York,  on  the  "  Position  of  botany  in  horticul- 
tural education,"  was  read  by  L.  C.  Corbett. 

Upon  motion  of  L.  C.  Corbett,  a  committee  was  appointed  to  consider  the  queaiion 
of  providing  a  bureau  of  plant  registration.  The  committee  appointed  consisted  of 
L.  C.  Corbett,  of  West  Virginia;  W.  A.  Taylor,  of  the  United  States  Department  of 
Agriculture;  L.  H.  Bailey,  of  New  York;  F.  S.  Earle,  of  Alabama,  and  C.  H.  Shinn, 
of  California.  The  objects  of  such  a  bureau  were  stated  to  be  (1)  to  prevent  dupli- 
cation of  names  and  the  renaming  of  old  sorts;  (2)  to  form  a  national  herbarium  of 
economic  plants ;  (3)  to  simplify  nomenolatnre;  (4)  to  aid  the  student  of  varietiea 
and  variation  under  cultivation;  and  (5)  to  secure  to  the  originator  his  discovery 
as  is  now  done  for  the  inventor.  It  was  generally  considered  that  auch  a  bureau 
should  be  attached  to  the  Division  of  Pomology  of  the  United  States  Departmeut 
of  Agriculture. 

The  section  appointed  a  committee  on  seed  testing^  consisting  of  G.  McCarthy,  of 
North  Carolina;  F.  W.  Rane,  of  New  Hampshire;  and  G.  H.  Hicks,  of  the  United 
States  Department  of  Agriculture,  which  was  made  a  sabcommittee  to  the  one 
appointed  in  general  session  of  the  convention  (see  p.  63). 


SECTION  ON  ENTOMOLOGY. 


Three  meetiDgs  of  the  section  were  held  November  10, 11 ,  and  12, 1896,  in  the  office 
of  L.  O.  Howard,  Chief  of  the  Division  of  Entomology,  United  States  Department  of 
Agricoltare,  O.  Lngger,  of  Minnesota,  presiding.  In  the  absence  of  the  secretary 
elect,  W.G.Johnson,  of  Maryland,  was  appointed  temporarily  to  this  position. 

After  a  discussion  of  the  need  of  better  legislation  against  noxious  insects,  on 
motion  of  W.  B.  Alwood,  of  Virginia,  a  committee  of  three  was  appointed  by  the 
chair  to  further  consider  this  matter  and  report  at  the  next  sessioD.  The  committee 
appointed  was:  W.  B.  Alwood,  L.  O.  Howard,  and  W.  G.  Johnson. 

The  chair  called  the  attention  of  the  section  to  the  sale  and  manufacture  of  vari- 
ous bogus  insecticides.  It  was  the  general  expression  of  the  members  present  that 
some  action  should  be  taken  to  suppress  these  frauds. 

In  the  absence  of  the  author,  L.  O.  Howard  read  a  paper  entitled,  **  Notes  from 
Auburn,  Alabama,''  by  Carl  F.  Baker,  of  which  the  secretary  has  made  the  fol- 
lowing abstract: 

Cotton  and  com  have  been  very  free  from  insect  injury  the  present  season,  the 
greater  part  of  the  damage  to  these  plants  being  done  by  fungi.  The  scarcity  of 
the  boUworm  in  com  was  very  conspicuous.  Proioparce  celeus  and  a  species  of 
Diqfphua  var.  vestitus  reported  common  ou  tomatoes.  The  larvse  of  a  Plnsia,  prob- 
ably identical  with  P.  brassiocp,  was  found  abundant  in  the  college  greenhouse. 
It  was  parasitized  by  a  Copidosoma.  The  Southern  army  worm  (Laphygma)  was 
reported  as  having  done  much  damage  to  Bermuda  grass  lawns.  The  cucumber 
moth  (Margaronta  kyalinaia)  and  the  ailanthus  worm  {Oeta  compta)  were  quite  com- 
mon .  Gelech  ia  oerealella  and  Plodia  interpunciella  were  numerous  in  granaries.  Agrau- 
li9  vanillcB  was  reared  on  PasHflora  incai^aia,  and  Teria*  nicippe  on  CasHa  Occident- 
alia.  A  Scolytid  was  bred  from  dead  twigs  of  fig.  A  Sesiid  was  reported  as  boring 
the  twigs  of  the  black  locust,  doing  much  injury.  A  geometer  was  bred  from  larvas 
on  pokeberry  which  had  defoliated  this  plant.  An  Anthribid  beetle  was  reared  from 
peaches  kiDed  by  Monilia  fructigena.  A  small  moth,  resembling  the  one  becoming 
injurious  to  i>each  and  some  varieties  of  apple  in  Colorado,  was  also  bred  from  these 
peaches.  The  author  was  of  the  opin  ion  that  this  moth  would  appear  elsewhere  soon, 
as  infested  fruit  was  being  shipped  out  of  Colorado  in  considerable  quantities. 
Copi'is  gopheH  was  reported  to  have  been  taken  at  lights. 

In  the  discussion  which  followed  this  paper,  E.  A.  Schwarz,  of  the  United  States- 
Department  of  Agriculture,  furnished  the  secretary  with  the  following :  The  occur- 
rence of  Copris  gopheri  in  Alabama  was  of  considerable  interest,  since  gopher  insecta 
were  hitherto  recorded  only  frt>m  Florida,  but  before  accepting  this  fact  Mr.  Schwarz 
said  he  would  like  to  see  specimens  from  Alabama,  since  the  smooth  forms  of  our 
common  Copris  were  likely  to  be  mistaken  for  C.  gopheri.  Dr.  Hamilton's  recently 
published  statement  that  C.  gopheH  had  been  attracted  to  lights  in  a  house  at  San- 
ford,  Fla.,was  also  alluded  to. 

F.  A.  Sirrine,  of  New  York,  read  a  paper  on  "Termites  ( T,flavipe9)  as  a  forcing- houso 
pest,"  and  has  furnished  the  following  abstract:  These  insects  were  found  injuring^ 
chrysanthemum  plants  in  forcing  houses  at  Floral  Park,  N.  Y.,  during  the  month  of 
August,  1896.  The  injury  consisted  iu  the  gnawing  of  the  bark  from  the  planta 
just  below  the  surface  of  the  ground,  and  mining  the  center  of  the  stems.  Bisulphid 
of  carbon  was  successfully  used  for  their  destruction,  but  the  writer  said  more 
plants  were  injured  by  it  than  by  the  Termites.  The  same  author  referred  to  some 
experiments  he  had  performed  during  the  winter  of  1894-95  and  1895-96  with  cocoons 
of  MelUtia  oeto.    He  said  moths  from  cocoons  buried  in  a  sandy  loam  to  a  depth  of 
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four  iDchet  were  unable  to  reach  the  surface.  Checks  were  conducted  at  the  same 
time  each  year  by  placing  cocoons  on  the  surface  of  the  ground  and  covering  them 
with  cheese-cloth-coyered  lantern  globes. 

Mr.  Sirrine  stated  also  that  in  1894  the  potato  growers  of  Long  Island  1>ecame 
alarmed  about  what  they  called  ''pimply''  potatoes.  '  In  18^  buyers  reduced  the 
price  5  cents  per  bushel  on  account  of  this  pimply  condition  of  the  tubers.  During  the 
name  year  F.  C.  Stewart  gave  the  subject  careful  study  and  decided  that  the  trouble 
was  due  to  some  insect  iqjnry.  The  present  season,  1896,  Mr.  Stewart  continued 
his  observatioDS,  and  in  July  found  minute  white  grube  boring  into  the  tubers.  He 
also  found  pupa*  in  the  soil  about  the  potatoes.  Both  the  larvie  and  pupie  were 
sent  to  Mr.  Sirrine,  who  bred  the  potato  flea-beetle,  Epitrix  cucumeri$. 

The  next  paper  was  by  W.  G.  Johnson,  entitled  ''Experiences  with  white  mus- 
cardine  and  the  chinch  bug.''  The  author  gave  a  careful  review  of  some  of  his 
observations  in  the  field  and  laboratorv  with  the  so-called  chinoh-bug  disease  while 
he  was  connected  with  the  Illinois  State  Laboratory  of  Natural  History.  Reference 
was  also  made  to  some  work  of  B.  M.  Duggar,  who  had  charge  of  the  insect  dis- 
ease investigations  in  Illinois  from  June,  1895,  to  June,  1896.  It  was  shown  that 
the  action  of  this  disease  upon  chinch  bugs  in  close  confinement,  under  the  most 
favorable  conditions,  was  very  slight,  and  that  the  death  rate  after  inoculation  was 
scarcely  over  10  per  cent.  The  writer  stated  that  the  same  ftmgus  was  almost  uni- 
versally present  on  a  large  variety  of  species  of  insects,  and  that  it  does  not  seem  to 
increase  to  any  appreciable  extent  by  artificial  distribution.  It  was  also  shown  that 
it  will  grow  more  profusely  on  insects  immediately  after  death,  when  killed  in  hot 
water  or  otherwise,  than  on  the  living.  In  view  of  these  facts,  the  author  recog- 
nized the  fungus  as  a  facultative  parasite  and  a  slight  natural  reducing  agent  of 
insects,  but,  beyond  this,  experience  did  not  lead  him  to  claim  for  it  any  economic 
value  whatever. 

In  discussing  this  paper  W.  B.  Alwood  said  the  chinch  bug  had  been  quite  bad  in 
Virginia,  and  that  he  had  attempted  to  propagate  thia  same  fungus  for  distribution, 
but  failed.  He  said  that  not  over  10  per  cent  of  the  chinch  bugs  in  his  infection 
cages  showed  any  fungus  growth.  O.  Lugger  said  about  45,000  boxes  of  this  fungus 
were  sent  out  from  his  office  the  present  season,  but  that  the  reports  of  success  and 
failure  were  very  confusing. 

The  report  of  the  committee  on  the  need  of  better  legislation  against  noxions 
insects  was  unanimously  adopted  and  referred  to  the  executive  committee  of  the 
Association  (see  p.  59). 

That  portion  of  the  report  of  the  committee  on  nomenclature  relating  to  entomol- 
ogy was  read,  unanimously  adopted,  and  referred  back  to  the  executive  committee. 

Mr.  Alwood  then  read  a  paper  on  the  "Dissemination  of  the  San  Joe^  scale  in 
Virginia,"  of  which  he  furnishes  the  following  abstract: 

The  San  Jos6  scale  was  first  discovered  in  Virginia  in  1893,  at  Charlotteeville, 
where  it  had  been  introduced  on  nursery  stock  from  New  Jersey.  This  for  some 
months  was  thought  to  be  the  only  center  of  infection  in  the  East,  but  a  little 
investigation  soon  showed  the  source  of  the  Infested  plants,  and  then  the  scale  was 
rapidly  located  at  different  points  throughout  the  entire  Atlantic  coast  region. 
Diligent  inquiry  through  ordinary  methods  only  succeeded  in  locating  the  scale  at 
one  other  point  in  the  State  during  the  next  two  years,  viz,  at  City  Point,  where 
several  thousand  infested  trees  from  New  Jersey  had  been  planted  and  an  orchard  of 
18,000  trees  become  involved.  But  after  the  passage  of  the  Virginia  scale  law  giving 
ample  police  powers,  systematic  inspection  was  begun,  with  the  result  of  locating 
ten  different  infested  premises  in  the  first  two  days'  work.  The  inspection  work 
waa  continued  during  the  summer  of  1896,  and  it  is  now  thought  that  meet  of  tke 
infested  places  are  known. 

A  map  was  exhibited  showing  that  there  are  now  known  to  be  thirteen  points  of 
infection  in  the  State,  including  some  nurseries,  not  counting  the  infssted  premises 
of  each  individual.    Of  these,  three  are  in  the  great  Vajley,  six  in  the  Piedmont,  and  nx 
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in  Tidewater.  Most  of  these  are  widely  separated  f^om  each  other  and  only  two  or  three 
oAn  now  be  considered  serioas.  The  history  of  each  case  has  been  carefully  looked  up, 
and  in  every  instance  the  insect  was  introduced  on  nursery  stock  from  without  the 
State.  New  Jersey  was  said  to  have  been  the  chief  odender,  but  it  was  intimated 
that  Maryland,  Georgia,  and  I^onisiana  had  each  sent  infested  stock  into  the  State. 

The  powers  given  the  inspector  by  the  Virginia  law  are  found  to  be  ample  and  the 
people,  quite  generally,  cooperate  readily  with  the  officers;  but  the  lack  6f  specific 
funds  for  carrying  on  the  work  is  an  almost  total  defect  and  will  prevent  accom- 
plishment of  much  necessary  work  in  the  way  of  clearing  up  a  few  seriously  infested 
premises  where  the  owners  do  not  seem  to  realize  the  danger  which  threatens  the 
fruit  industry. 

W.  G.  Johnson  then  reviewed  the  present  status  of  the  San  Jos^  sc^le  In  Maryland, 
stating  that  every  infested  locality  and  nursery  in  the  State  hatl  been  personally 
inspected  by  himself  since  the  1st  of  August  in  accordance  with  the  tre«  and 
nursery-stock  law.  It  was  stated  that  the  scale  had  been  definitely  located  in  12 
counties,  including  three  nurseries,  and  iu  no  case  had  been  completely  exterminated, 
except  where  its  attack  was  confined  to  one  or  two  trees.  The  speaker  further 
stated  that  he  was  of  the  opinion  that  the  pest  never  could  be  completely  sup- 
pressed on  account  of  its  wide  distribution  and  firm  foothold  in  Maryland,  but  could 
be  kept  in  check  by  persistent  and  energetic  fighting  by  a  thorough  and  harmonious 
State  organization  on  the  part  of  the  nurserymen  and  fruit  growers.  Speaking  of 
the  potash-lye  whaie-oil  soap  for  its  extermination,  he  said  this  wash  was  very  much 
more  satisfactory  than  the  old  soda-soap  wash,  but  that  it  was  too  expensive,  and  a 
cheaper  wash  must  bo  found  that  would  answer  the  same  purpose.  Trees  treated 
last  fall  with  whale-oil  soap  at  the  rate  of  2^  to  3  pounds  to  a  gallon  of  water  were 
this  season  literally  covered  with  the  scale.  Mr.  Johnson  said  he  had  now  under 
way  a  series  of  experiments  with  various  combinations  of  kerosene  emulsion  and 
whale-oil  soap,  the  cost  of  washes  varying  from  4  to  8  cents  a  gallon.  He  also  stated 
that  R.  S.  Emory,  one  of  Maryland's  most  successful  fruit  growers,  had  purchased 
5,600  pounds  of  the  potash-lye  whale-oil  soap  this  season,  and  had  already  used 
about  half  of  it  on  his  scale-infested  trees.  He  said  Mr.  Emory  was  very  much  more 
plesMed  with  this  soap  than  he  was  with  that  made  with  soda.  It  is  easier  to  apply 
and  more  effective.  The  speaker  said  Mr.  Emory  was  not  thoroughly  satisfied,  how- 
ever, with  the  soaps,  nud  was  of  the  opinion  that  some  entomologists  placed  too 
much  confidence  in  them  for  the  destruction  and  suppression  of  the  San  Jos^  scale. 
The  author  said  he  agreed  with  Mr.  Emory  on  this  point. 

A  paper  entitled  *^  Economic  entomology  in  North  Carolina,"  by  Gerald  McCarthy, 
was  read  by  L.  O.  Howard,  in  the  absence  of  the  author.  [Abstracted  by  the  secre- 
tary.] From  the  botanical  standpoint,  the  author  said,  the  State  had  been  pretty 
well  covered;  while  the  entomological  side,  in  a  large  part,  still  remained  unex- 
plored. Briefly  outlining  the  entomological  work  of  the  year,  he  said  Phorbia  hras- 
8icw  was  very  destructive  to  young  cabbage  along  the  coast  region  early  this  season. 
Tobacco  decoction  and  crude  carbolic  acid  applied  to  the  soil  around  the  plants  gave 
the  best  results.  The  cotton  caterpillars  Heliothis  and  Aletia  were  present.  The 
Northern  army  worm  was  reported  this  spring.  The  chinch  bug  was  also  seen  in 
isolated  spots.  The  imported  elm-leaf  beetle  was  also  found  on  elms  in  one  town.. 
Lina  Bcripta,  the  Western  cottonwood  beetle,  was  also  found  on  Carolina  poplar  and 
Cottonwood.  Gehchia  piscipellis  was  found  mining  the  leaves  of  tobacco.  The  bull  or 
horse  thistle,  SoJanum  carolinense,  seems  to  be  its  normal  host.  This  same  leaf  miner 
is  also  reported  from  Florida  as  injuring  tobacco.  No  satisfactory  remedy  has  yet 
been  found.  The  following  scale  insects  were  reported:  New  York  plum  scale,  con- 
vex scale,  gloomy  scale,  San  Jos^  scale,  oyster-shell  bark  louse,  scurfy  scale,  euony- 
mus  scale,  and  privet  scale.  The  euonymns  scale  was  found  a  difficult  one  to 
combat.  The  gloomy  scale  was  confined  to  silver  maple,  and  very  destructive.  The 
writer  stated  that  the  State  Horticultural  Society  had  instructed  him  to  draft  a  law 
against  fruit  pests,  to  be  presented  to  their  next  legislature. 
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In  the  absence  of  the  sathon,  L.  O.  Howard  read  a  paper  on  ''Some  results  of 
recent  stadies  of  graaa-feeding  Jassidje/'  by  Herbert  Osborn  and  £.  D.  Ball,  and 
has  made  the  following  abstract : 

In  this  paper  the  aathors  refer  to  the  previous  publications  of  the  senior  author 
on  the  subject  of  the  damage  done  to  pastures  and  lawns  by  the  leaf-hoppera  of  the 
family  Jossidae,  and  show  that  while  it  has  been  indicated  that  the  lose  must  be 
enormous,  the  insects  appear  to  a  great  extent  to  be  destroyed  by  the  use  of  a  tar 
pan  or  **  hopper-dozer/'  Up  to  the  present  time,  however,  our  knowledge  of  the  life 
histories  of  the  species  involyed  has  been  too  meager  to  fnmish  a  certain  basis  for 
remedial  measures.  The  present  paper  determines  the  life  history  of  a  nnmber  of 
species,  the  range  of  their  food  plants,  especially  in  the  larval  stages,  and  a  study 
of  the  specific  limits  of  a  large  nnmber  of  species. 

More  or  less  detailed  consideration  is  given  to  the  following  species:  TetUgimU 
hijida,  Diedrocepkala  molUpe$,  D,  novtharttceimSj  Gjfpona  oetc-limeaia  Say==>Iariiiiieate 
Fitch,  G,  hipunctulaUif  Xettocephalus  pulicarius,  Xe$tocepkalu9  n.  sp.,  Xeocoelidia  tumid' 
ifron$,  Dorycepkalui  platffrkyncku9f  Hecaltn  UneatuB  Uhl.,  male=J7.  femetiraius  Uhl, 
PartibalocraiuB  viridii^  PlaijfmetopiMB  cinereuB  n.  sp.,  DeltocepkalMS  delnlU,  D.  inimUu*, 
D.  WMUkeimeri,  D,  Mjfi,  D.  eanfigurattu,  D.  albidu$  n.  sp.,  />.  inflaiuB  n.  sp.,  D.  rejlexm$ 
n.  sp.,  D,  pectimatua  n,  sp.,  D.  ahltrematut  n.  sp.,  Z>.  oompaciu$  n.  sp.,  D.  8ignat\fron$j 
J),  woedi,  D.  9ylve$trU  n.  sp.,  D,  oculatus,  n.  sp.,  />.  miiimti«  n.  sp.,  J^^fsanus  cmriUHf 
A,  hicolar,  A.  ohtutHS,  J.  comma. 

The  second  paper,  ''On  the  use  of  steam  apparatus  for  spraying/'  was  read  by  the 
author.  Dr.  L.  O.  Howard,  who  also  furnished  the  following  abstract: 

The  speaker,  after  a  brief  historical  account  of  the  development  of  hand  appa- 
ratus for  spraying  insecticides,  considered  in  detail  some  twenty  machines  which 
have  been  constructed  since  1882,  which  spray  by  steam  power,  showing  that  a 
thoroughly  efficient  apparatus  of  this  kind  can  be  constructed  for  from  $250  to  $300. 
Not  only  were  the  especially  constructed  machines  described,  but  also  several  make- 
shift apparatus  which  utilized  the  services  of  ordinary  watering  carts  and  road 
engines  and  steam  tire  engines.  In  conclusion,  be  expressed  the  opinion  that  such 
■apparatus  will  seldom  be  constructed  by  the  owners  of  even  large  orchards  for 
their  own  individual  use,  but  that  for  community  orchard  work  they  are  valuable 
and  will  come  more  and  more  into  use,  while  the  professional  sprayer,  an  individual 
who  is  bound  to  come  to  the  front,  will  use  steam-power  machines.  Perhaps  the 
greatest  value  which  they  possess,  however,  is  for  work  on  shade- tree  insects  in 
cities  and  larger  towns.  The  time  is  coming  when  every  city  which  takes  a  pride  in 
its  shade  trees  will  possess  one  or  more  of  these  machines. 

Mr.  Alwood  offered  the  following  resolution,  which  was  imanimously  adopted : 

Whereas  in  consideration  of  the  recent  alarming  spread  of  the  San  Jos^  scale  in 
the  Atlantic  and  Middle  States,  and  the  further  fact  that  we  believe  its  suppression 
can  only  be  accomplished  by  carefully  framed  laws,  which  should  be  enact€»d  in  the 
several  States :  Therefore  be  it 

Beaolved,  First,  That  tbe  Section  of  Entomology  of  the  American  Association  of 
Agricultural  Colleges  and  Experiment  Stations  indorses  tbe  principle  of  special 
legislation  for  the  suppression  of  this  pest; 

Second.  That  a  committee  of  ten  be  created,  with  L.  O.  Howard,  Chief  of  the 
Division  of  Entomology,  United  States  Department  of  Agriculture,  as  chairman, 
which  shall  carefully  prepare  such  memoranda  as  they  deem  best  in  relation  to  leg- 
islation dealini^  with  the  pest,  and  when  so  prepared  this  matter  shall  be  submittM 
to  the  authorities  of  tbe  several  States  concerned  for  such  action  as  the  legislatures 
thereof  may  choose  to  take. 

Third.  That  it  is  the  sense  of  this  section  that  State  inspection  for  the  control  and 
prevention  of  the  dissemination  of  this  pest  upon  nursery  stock  is  imperative. 

The  chair  appointed  the  following  committee :  L.  O.  Howard,  W.  B.  Alwood,  W.  G. 
Johnson,  F.  A.  Sirrine,  J.  B.  Smith,  J.  A.  Lintner,  F.  M.  Webster,  G.  G.  Groff,  A.  D.  Hop- 
kins, and  G.  H.  Powell. 


SECTION  ON  MECHANIC  ARTS. 


Two  sessioDs  of  this  section  were  held  in  the  parlors  of  the  Ebhitt  House,  Novem- 
l>er  10  and  11,  the  chairman,  J.  W.  Lawrence,  of  Colorado,  presiding. 

The  first  paper  read  was  one  by  £.  Kid  well,  of  Michigan,  entitled,  "  Reqairements 
for  the  proi>er  government  of  an  educational  institution.''  This  paper  provoked 
sharp  discussion,  the  criticisms  of  governing  boards  of  these  institutions  being  vig- 
orously combated. 

A  paper  on  "Experiments  with  an  air-lubricated  journal''^  was  read  by  A.  Kings- 
"bury,  of  New  Hampshire. 

The  following  pajier  was  presented  by  R.  H.  Thurston,  of  New  York : 

Education  in  Mechanical  Engineering  and  the  Mechanic  Arts. 

Education  in  mechanical  engineering  and  the  mechanic  arts,  or,  in  other  phrase, 
the  professional  education  of  the  mechanical  ouffineers  and  the  industrial  education 
of  the  practitioners  of  the  arts  and  trades  which  underlie  that  which  is  coming  to 
be  recognized  once  more  as  one  of  the  ffreat,  and  even,  as  thought  by  many,  the 
learned  professions,  may  be  truly  asserted  to  be,  to-day,  among  the  great  problems, 
industrial,  social,  and  even  moral,  of  our  time.  The  great  questions  propounded  at 
every  gathering  of  the  associations  of  professionals  and  of  practitioners  is,  and  prob- 
ably must  always  hereafter  be :  What  are  the  precise  purposes  of  such  education  and 
training?  How  should  they  be  attained f  By  what  methods  and  to  what  extent 
should  education  be  carried  onT  What  is  the  best  practice  to-day  f  How  can  the 
best  contemporarv  practice  be  improved  f  What  may  be  taken  to  constitute  the  high- 
est efficiency  in  the  operation  of  such  systems  of  education  and  training!  How  may 
maximum  efficiency  be  attained? 

It  may  be  safely  asserted  that,  before  attempting  to  answer  with  fullness  and  exact- 
ness such  fluestions  as  these,  it  is  essential  that  a  clear  understanding  be  had  of  the 
meaning  or  terms  and  the  limitations  of  the  field  in  which  we  are  prospecting.  As 
a  basis  of  discussion  in  this  paper,  the  following  preliminary  definitions  are  made  as 
representing  the  ideas  to  be  formulated  in  advance  of  such  discussion : 

The  art  of  engineering  is  that  of  planning  all  constructions,  of  designing  all  works 
which  are  the  product  of  the  mechanic  or  constructive  arts.  The  j^rofession  of  euj^- 
neering  is  that  which  includes  those  men  whose  learning,  experience,  and  ability 
fit  them  for  the  successftil  practice  of  that  vocation. 

The  requirements  of  the  practitioner  to-day  are  vastly  higher  than  a  generation  ago, 
or  in  earlier  times,  llie  humblest  member  of  the  profession,  quietly  and  unobstru- 
si  vely  doing  his  work,  unnoticed  and  unrecognized  by  the  world,  and  even,  perhaps,  by 
his  own  colleagues,  is  required  to  possess  more  learning,  and  a  greater  practical  power 
of  accomplishment,  than  did  the  men  who  were  deified  by  the  old  Greeks,  or  those  who 
becamefamous  in  tne  days  of  Archimedes,  or  of  Michael  Angelo,  or  even  of  James  Watt 
and  Papin.  He  is  necessarily  familiar  with  the  nature,  the  essential  characteristics, 
the  methods  of  production,  and  the  costs  of  all  the  available  materials  of  construc- 
tion ;  he  must  be  able  to  employ  these  materials  in  the  best  manner,  in  the  most  exact 
proportions,  and  with  due  regard  to  expense,  in  any  form  of  construction  falling 
within  his  field  of  work.  He  must  be  competent  to  design  a  required  machine  or  a 
st^itic  construction  in  such  manner  as  to  insure  that  it  shall  give  the  demanded  out- 
put or  result,  in  ^ood  proportion,  and  with  minimum  total  cost  per  unit  of  product 
throughout  the  life  of  the  machine  or  construction,  and  including  costs  of  mainte- 
nance and  of  replacement. 

1  This  paper  has  been  published  in  Jour.  Amer.  8oc.  Naval  Eng.,  9  (1897),  No.  2, 
pp.  267-^. 
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The  contemporary  practitioner  in  enKineeriug  and  hia  Bucoesaora  are  expected  to^ 
have  a  school  and  college  training  which  shall  inclade  mathematics  and  the  sciences, 
in  so  far  at  least  as  they  bear  npou  the  work  of  the  profession,  and  the  languages 
so  far  as  they  give  him  access  to  modem  engineering  llteratare.  The  reqairementa 
for  admission  to  our  advanced  technical  schools  and  colleges  are  now  hig^her  than  is 
usual  with  schools  of  either  law  or  medicine,  and  the  courses  of  instruction  sre  cer- 
tainly not  less  extensive,  complete,  and  exacting.  Thus,  a  law  school,  of  which  the- 
enteriug  requirements  lie  before  the  writer,  demands,  when  its  students  enter  by 
examination,  the  following: 

*' Candidates  for  a  degree  are  required  to  pass  an  examination  in  arithmetic,  Eng- 
lish grammar,  orthography,  English  composition,  geomiphy,  English  and  United 
States  history,  civil  government,  plane  geometry,  and  first-year  Latin.  One  year  of 
French  or  German  will  be  received  as  an  equivalent  for  the  Latin  required,  and  sub- 
stantial equivalents  may  be  offered  for  other  subjects. '' 

Those  entering  the  engineering  schools  of  the  same  ioatttution  are  examiaed  in 
English,  geography,  physioloffy,  American  history,  arithmetic,  plane  geometry,  alge- 
bra, solid  geometry,  advanced  algebra,  piano  and  spherical  trigonometry,  and  French 
or  Cermun,  or  both  languages.  Some  schools  demand  Latin  at  entrance.  The  oour&e 
of  study  for  the  latter  is  then  oontinued  for  the  four  years;  that  of  the  law  school 
covers  two  years,  so  called,  of  nine  months  each.  Anyone  may  enter  the  law  school 
direct  from  the  high  school,  and  take  a  place  in  the  so-called  ''junior*'  class;  while 
to  attaiu  the  same  rank  in  the  engineering  schools,  the  academic  course  must  be 
supplemented  by  two  years  of  exceptionally  Jiard  work  in  the  study  of  mathematica 
and  the  sciences. 

The  lawyer  thus  enters,  after  a  comparatively  easy  coarse  and  a  short  one  of  col- 
lege work/  into  a  ''  learned  profession; ''  the  engineer,  obviously  by  far  better  right, 
is  entitled  to  claim  for  his  the  rating  of  a  still  more  truly  learned  profession.  P^i- 
dcnt  Jordan  was  undoubtedly  right  when  he,  perhaps  the  first  among  academic 
college  workers,  gave  currency  to  the  claim  that  engineering  is  in  fact  the  only 
truly  learned  proression,  since  it  deals  constantly  with  real  learning  and  bases  its 
work  absolutely  upon  scientific  truth. 

.The  professional  training  of  the  mechanical  engineer,  however,  involves  much 
more  than  the  simple  education  of  the  man  iu  the  scientific  principles  which  are  in 
the  design  of  machinery.  It  includes,  or  should  include,  so  much  of  knowledge  and 
training  in  the  arts  subsidiary  to  engineering  as  will  permit  the  designer  to  intelli- 
gently provide  for  the  best  construction,  and  also  to  supervise  the  work  of  construc- 
tion, erection,  and  operation,  so  far  as  may  be  essential  to  the  economic  success  of 
the  work.  The  practitioner  must  not  only  be  able  to  give  the  parts  of  his  machine 
proper  form  and  proportion,  but  should  be  competent  to  see  just  which  of  various 
materials  is  bestfor  his  purpose;  what  modification  of  form  is  dictated  by  the  diffi- 
culties and  exigencies  of  construction  in  the  shop,  and  what  infiuence  the  costs  and 
the  methods  of  the  trades  employed  in  the  construction  should  have  upon  the  pix)- 
portions  and  the  forms  of  parts,  as  well  as  upon  the  choice  of  their  material.  Thus 
it  is  important  that  the  arts  and  trades  subsidiary  to  the  profession  of  engineering 
should  oe  in  largo  degree  familiar  to  the  trained  engineer. 

The  mechanic  arts  and  manual  training  thus  come  within  the  limits  of  operation 
of  the  engineering  school,  as  well  as  constitute  the  field  of  the  schools  of  mechanic 
arts  and  of  the  manual-training  schools  of  more  elementary  character.  But  profes- 
sional training  in  engineering,  instruction  in  the  mechanic  arts,  and  manual  training 
are,  nevertheless,  three  essentially  distinct  subjects  of  technical-school  work.  Man- 
ual training  does  not  necf^ssarily  involve  trade-school  work ;  nor  does  the  trade  school 
necessarily  touch  engineering  proper.  Yet  engineering  involves  a  knowledge  of  the 
trades,  and  the  trade  school  necessarily  gives  instruction  in  manual  training.  These 
distinctions,  once  pointed  out,  are  self-evident;  but  their  recognition  is  not  always 
obvious  iu  the  arrangement  of  technical-school  work.  Perhaps  the  following  may  be 
taken  as  correctly  stating  the  definitions  of  the  terms  thus  found  nonsynonymous : 

Manual  training  teaches  simply  the  use  of  tools,  and  niainly  for  the  purpose  of 
developing  the  skill  of  the  pupil,  and  of  awakening  within  him  dormant  powers,  per- 
fecting his  symmetry  of  character  and  of  attainment,  and  giving  him  command  of  an 
always  latent  talent  in  such  manner  as  to  add  to  his  ability  to  make  the  most  of  his 
after  li  fe.  It  has  no  necessary  reference  to  any  trade ;  but  confines  itself,  in  its  proper 
field,  to  the  conferring  npon  tbe  pupil  thatsleight  which  makes  tool  using  a  main 
characteristic  of  the  human  animal  only.  What  shall  be  done  with  the  tool  after  its 
use  becomes  familiar,  and  skill  iu  using  it  is  acquired  by  intelligently  directed  prac- 
tice, is  not  a  nmtter  which  concerns  the  manual  training  school  teacher.  He  is 
making  a  better  boy  or  girl  or  man,  not  teaching  a  trade. 

The  trade  school,  the  school  of  mechanic  arts,  teaches  the  pupil  the  methods  of  a 
trade,  the  purpose  of  which  trade  is  to  make  a  certain  defined  class  of  products,  as 
houses  or  furniture,  horseshoes  or  chisels,  steam  engines  or  boilers,  electric  motors 
and  generators  or  hydraulic  turbines.  .  The  practitioner  is  a  carpenter  or  a  pattern 
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maker,  a  molder  or  a  smith,  a  machinist  or  a  brass  worker.  InstrnctioD  in  the 
trade  school  makes  the  manual  training  of  its  pnpils,  their  instruction  in  the  use  of 
tools,  subsidiary  and  directly  contributory  to  tne  art  which  is  taught,  to  the  trade 
which  is  practiced  by  its  graduates.  Its  main  and  ultimate  purpose,  however,  is  to 
instruct  in  the  methods  of  the  trade,  and  to  make  the  pupil  a  skilled  workman  in 
that  particular  vocation.  Our  public  schools,  in  the  large  cities,  often  have  manual- 
training  schools  attached  to  their  academic  departments ;  they  are  purely  gymnastic 
schools.  The  great  cities  of  Europe,  and  especially  of  Germany,  have  schools  of  the 
trades,  often  supported  largely  by  contributions  from  the  trades  unions.  The  two 
classes  of  schools  have  thus  distinct  purposes,  and  consequently  distinct  methods  of 
inatructioA. 

Manual  training,  like  the  pure  mathematics,  is  instruction  for  the  subjective  pur- 
pose of  improving  the  pupil ;  trade  instruction  teaches  the  use  of  the  same  tools  for 
the  purpose  of  enabling  the  pupil  to  produce  some  useful  construction.  In  the  former 
the  use  of  the  tools  as  gymnastic  apparatus  is  the  primary  object;  in  the  latter  the 
tool  is  used  as  a  means  to  another  end,  and  is  simply  accessory  and  subsidiary  to  the 
purposes  of  the  trade. 

But  still  another  distinction  must  be  observed.  The  workshops  of  the  engineering 
school  havH  a  purpose  distinctly  different  from  those  of  the  traae  schools,  as  well  as 
from  those  of  the  manual  training  schools.  The  end  sought  is  not  the  production  of 
a  skilled  mechanic,  primarily,  but  the  familiarizing  of  the  pupil  with  the  use  of  tools 
in  the  various  trades  subsidiary  to  the  work  of  the  engineer  in  such  manner  that  he 
niav  design  intelligently,  insure  proper  construction,  and  criticise  work  performed 
under  his  contracts  with  justice  and  accuracy.  It  is,  like  the  professional  work  in 
which  he  is  taught  to  take  part,  a  beginning  of  practical  acfjuirements  which  he  is 
expect.f'd  to  advance  upon,  and  to  continually  perfect  himself  m  throuf^hout  his  pro- 
fessional career.  He  is  not  made  a  mechanic  any  more  than  an  engineer,  but  the 
novice  is  started  along  a  path  which  he  may  traverse  with  steady  gain  as  long  as  he 
maintains  his  hold  upon  life  and  work. 

The  engineer  as  designer  produces  plans  for  construction  which  involve  the  mak- 
ing of  patterns  in  the  pattern  shop,  and  other  constructions  in  wood,  which  demand 
the  services  of  the  molder  and  of  the  smith  and  of  the  machinist.  He  can  not 
decide  upon  the  materials  or  the  proportions  best  suited  for  any  given  detail  with- 
out some  knowledge  of  the  methods  of  work  in  these  shops  and  until  he  can,  in  his 
mind's  eye,  see  each  piece  throughout  its  complete  course  into  and  through  the 
pattern  maker's  shop  and  the  foundry,  or  the  blacksmith's  shop  and  the  machine 
shop,  and  into  its  place,  finally,  in  the  complete  machine  in  the  erecting  shop.  If  he 
does  not  know  whether  to  employ  cast  or  wrought  iron,  or  steel,  or  brass,  or  lironze, 
and  just  how  to  construct  a  pattern  that  will  ^*  draw,''  how  to  lay  the  grain  of  the 
iron  in  a  forging,  how  to  choose  the  material  for  either  casting  or  forging,  and  how 
to  decide  whether  a  smooth-hammered  or  a  rough  forged  rod  or  crank  or  bar  is,  on 
the  whole,  likely  to  prove  best  and  cheapest,  he  will  cert-aiuly  fail  often,  as  the  most 
experienced  do  occasionally,  and  will  find  himself  called  into  one  or  another  shop  to 
witness  the  difficulties,  troublesome  always,  often  insuperable,  and  invariably  more 
or  less  expensive,  which  his  lack  of  knowledge  and  foresight  have  produced.  Thus 
the  purpose  of  the  trade  schools,  as  incorporat^^d  in  the  scheme  of  the  engineering 
school,  IS  the  instruction  of  the  young  engineer  in  the  methods  and  practice  of  the 
arts  subsidiary  to  engineering  with  the  ultimate  and  main  object  of  enabling  him  to 
design  and  to  inspect  intelligently.  Incidentally  he  becomes  possessed  of,  unually, 
as  much  skill  as  the  ordinary  apprentice — sometimes,  indeed,  of  more — as  a  conse- 
quence of  the  systematic  methods  of  instruction  adopted,  and  thus  has  not  two 
strings,  but  annmber  of  strings,  to  his  bow,  and  may,  after  a  time,  earn  a  living  at 
any  one  of  the  several  trades  taught  him  to  this  extent.' 

The  engineer  as  designer  also  re<iuires  a  practical  acquaintance  with  the  purpose 
and  the  methoil  of  operation  of  the  machine  to  be  produced,  and  a  familiarity  with  the 
conditions  sarrounding  it  and  affecting  its  working,  which  can  only  be  had  after 
practice  and  observation  have  shown  him  clearly  what  are  the  exact  qualitative  and 
quantitative  limiting  conditions,  what  are  those  which  conduce  to  efficiency,  and 
what  to  exaggeration  of  wastes  of  power  and  capital.    This,  in  most  cases,  can  not 

■As  the  writer  has  elHowhere  remarked:  ''In  a  well-equipped  school  and  with 
able  teachers,  the  progress  of  the  young  man  who  is  naturally  well  suited  to  the 
work  is  extraordinarily  fruitful  and  rapid;"  in  fact,  it  is  so  fruitful  and  rapid  that 
the  writer  has  been  criticiHed  severely  for  a  statement  which  might  have  been  made 
still  stronger  and  more  impressive  without  exaggeration. 

As  Mr.  Outerbridge  hns  remarked:  '*  Manual  training  as  a  starting  point  in  the 
education  of  the  mechanical  engineer  is  a  scientific  invention  and  intellectual  dis- 
covery worthy  to  rank  with  many  other  original  inventions  of  the  age,  and  is  des- 
tined to  produce  equally  beneficial  results  in  the  future." 

185ia— No.  41 8 


114 

be  acquired  in  tbe  shope  and  laboratories  of  the  coUefi^;  bnt  bis  babita  of  observa- 
tion and  of  effective  maDipalation,  acquired  in  tbo(«e  practical  departments  of  his 
college  work,  fit  biu  to  grasp  the  situation,  and  to  wei^h  and  measure  such  conditions 
promptly  and  accurately,  when  on  entering  into  business  he  is  called  upon  to  start 
in  on  nis  final  stage  of  apprenticeship  as  a  designer.  In  fact,  one  of  tbe  most  fortu- 
nate aspects  of  his  training  is  seen  in  the  power  conferred  upon  him  of  quickly  and 
thoroughly  fitting  himself  into  a  new  situation. 

The  designer  must  berompetent  to  compute  dimensions  and  to  decide  upon  the 
best  forms  of  details  of  bis  proposed  constructions,  as  well  as  to  plan  the  machine, 
as  a  whole,  for  a  particular  purpose  and  for  maximum  efficiency.  This  constitutes 
''mechanical  engineering'*  in  its  accepted  and  restricted  sense,  and  the  profession  of 
engineering  takes  for  its  special  field  of  work,  for  its  vocation,  that  of  planning  con- 
structions. Highest  efficiency  is  attained  when  the  plans  produced  are  such  as  will 
supjdy  to  the  proposing  purchaser  and  nser  apparatus  which  will  ^ve  him  highest 
returns  for  a  unit  of  capital  expended  upon  it  and  expended  in  its  operation  and 
maintenance  and  final  replacement.  This  will  be  attained  when  the  machine  is  so 
formed  and  proportioned  as  to  most  perfectly  do  its  work,  with  least  cost  for  satis- 
factory construction,  and  with  minimum  operating  expenses,  including  indirect  as  well 
as  direct  outgo.  This,  in  turn,  will  be  assured  when  the  designer  is  familiar  with  the 
nature,  costs,  and  special  adaptatlonsof  the  materials  available,  can  compute  the  forms 
and  proportions  of  details  with  the  result  of  acquiring  the  best  forms  for  practical 
operation  and  the  exact  proportions  giving  uniform  strength  and  minimum  volume 
and  weight  consistently  tnerewith,  and  when  he  understands  the  art  of  practically 
applying  that  knowledge  of  his  materials,  of  applied  mechanics,  and  of  details  of 
mechanisms  to  the  specific  case  in  hand.  Education  in  mechanical  engineering  is 
.  thus  to  be  directed,  as  its  main  purpose,  to  the  instruction  of  thenoviise  in  the  theory 
and  art  of  design  from  the  points  of  view  of  both  the  constructor  and  the  capitalist. 

The  higher  work  of  the  engineer  and  of  the  advanced  engineering  school  leads 
from  the  stage  just  described  onward,  upward,  and  into  the  theory  and  art  of  con- 
struction of  completed  machines;  and  this  involves,  necessarily,  some  selection, 
which  selection  often  takes  the  form  of  specialization.  It  is  not  practically  possible 
to  go  about  the  design  of  all  the  familiar  and  standard  forms  of  machines  in  the 
comparatively  short  period  of  time  available  for  instruction  in  the  upper  classes  of 
even  the  most  advanced  engineering  school,  and  the  schedule  of  work  must  be  re- 
stricted to  a  few  typical  machines.  As  selection  must  occor,  in  any  case,  it  is  not 
at  all  objectionable  that  this  seleotioK  should  take  the  form  of  a  real  professional 
specialization,  and  the  student  and  pupil  thus  turn  his  attention  largely,  if  not 
mainly,  to  the  study,  for  example,  of  steam  engines,  of  railway  machinery,  of 
electric  light  and  power  machinery.  In  such  cases,  the  machinery  selected  for  study 
becomes  naturally  and  effectively  the  illustrative  exemplar  of  the  application  of  the 
principles  of  design  previouHly  aisoussed  and  the  embodiment  of  the  theory  and  the 
ait  of  general  mechanical  engineering  construction. 

Bnt  it  should  be  further  obierved  that  the  higher  work  of  the  advanced  courses  in 
mechnnical  engineering,  and  even  in  coui^ses  of  instruction  in  mechanical  arts  and 
real  trade-school  work,  may  and  often  must  involve  the  highest  of  all  scientific 
work — that  of  research.  In  whatever  branch  of  the  education  of  the  engineer,  or  of 
the  mechanic,  work  may  be  done,  it  may  be  often  found  advisable  and  practicable 
to  attempt  the  solution  of  problems  which  can  only  be  attacked  through  the  meth- 
ods of  scientific  investigation  and  after  a  somewhatextendedstudy  of  the  laboratory 
methods  of  tbe  chemist  or  of  the  physicist.  Such,  for  example,  are  those  relating 
to  tbe  qualities  of  the  materials  of  construction — researches  demanded  alike  by  tbe 
trade  school  and  the  school  of  engineering  and  by  the  profession  at  lar^;  such  are 
those  bearing  upon  the  efficiencies  of  the  systems  of  electric  transmission,  or  on  the 
economical  operation  of  steam  machinery  and  of  other  heat  motors.  This  bringi*  in 
not  only  the  usual  courses  of  instruction  in  the  physical  sciences,  and  the  hi>;ber 
gratles  of  this  instruction,  bnt  also  their  most  interesting  and  fruitful  laboratory 
methods,  and  special  developments  of  them  by  which  they  are  peculiarly  adapted  to 
the  purposes  of  tbe  engineer.  This  constitutes  to-day  the  most  advanced  work  of 
tbe  profesHional  school  in  engineering.  Work  in  this  field  has,  during  the  last  ten 
or  fifteen  years,  produced  a  great  advance  in  the  practice  of  tbe  profession,  and  the 
leavening  of  its  practitioners  of  the  older  days  and  older  8chool  with  the  output  of 
our  later  schools  and  more  advanced  methods  and  courses  has  brought  about  a 
spirit  of  ambition,  of  accuracy  in  its  work,  of  scientific  method,  and  in  favor  of 
exact  determination  of  hitherto  unknown  facts  and  laws  in  the  applied  sciences  of 
tbe  profession  that  has  favorably  and  enormously  influenced  the  progress  and  stand- 
ing of  the  whole  profession.  But  a  few  years  ago  scientifically  tanght  and  profes- 
sionally trained  young  men  were  not  sought,  and  were  even,  in  many  cases, 
undesired,  in  many  important  establiHhments  and  by  some  of  the  leaders  of  the 
profession.  To-day  such  men,  if  of  the  right  sort,  are  welcomed  bv  all,  and 
anxiously  sought  by  many,  of  our  foremost  manufacturers  and  professional  men 
as  valuable  aids. 
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Tbis  constitutes  the  latest  and  highest  development  of  the  modem  engineering 
school,  and  it  has  been  so  far  developed  in  our  own  country  as  to  have  become  a 
usual  and  matter-of-course  part  of  the  contemporary  curriculum.^  Where  graduates 
return,  as  is  now  coming  to  pe  a  iVequent  occurrence,  to  secure  special  and  advanced 
instruction  in  the  lines  of  professional  work  taken  np  bv  them  after  leaving  college, 
laboratory  methods  of  engineering  practice,  and  particularly  scientific  investiga- 
tions of  problems  Avhicli  have  come  to  them  in  the  course  of  their  practice  in  design 
or  in  construction,  almost  invariably  become  an  important,  if  not  the  major  part  of 
their  )>ost-graduate  work.  The  schools  which  are  sufficiently  fortunate  to  be  able  to 
supply  this  elass  of  instruction  and  to  provide  the  requisite  apparatus  for  such 
special  researches  are  thus  doing  an  important  work  in  promotion  of  the  progress 
now  making,  both  in  the  develoi^ment  of  scientific  and  fruitful  and  efficient  meuiods 
in  the  work  of  the  profession  and  in  advancing  it  to  at  least  fully  equal  rank  with 
the  older  ])rofe88ions  denominated  ''learned." 

Schools  of  the  mechanic  nrts,  trade  schools,  are  the  great  nnsupplied  need  of  our 
country  to-day.  The  engineering  schools  are  now  so  numerous  and  have  such  a  hold 
upon  the  profession  and  upon  the  people  that  we  need  not  fear  their  failure  to  do 
all  that  will  come  to  them  to  do;  nut  the  trade  schools  are  yet  to  be  developed  in 
this  country.  Engineering  schools  are  now  to  be  found  in  ever^'  State  and,  in  many 
cases,  have  attained,  or  are  rapidly  attaining,  a  position  and  a  prestige  which  must 
insure  the  full  supply  of  the  best  and  the  highest  instruction  that  the  several  States 
can  demand.  They  have  attained  such  a  status  and  have  snch  influence  as  will 
assnre  their  progress  at  fully  as  great  a  speed  as  their  constituency  can  appreciate 
and  avail  itself  of;  but  the  trade  schools,  needed  for  the  systematic  instruction  of 
every  poor  man^s  son  and  of  the  great  masses  of  our  citizens,  have  as  yet  made  no 
real  beginning.  Many  traile  schools  are  needed  where  one  engineering  school  is 
required,  and  the  task  of  their  foundation  and  upbuilding  is  the  greatest,  perhaps, 
that  ]>reseut0  itself  to-day  to  the  legislatures  and  the  statesmen  of  our  time  and 
country. 

Throughout  the  continent  of  Europe  theae  schools  have  been  doing  their  benefi- 
cent work  for  generations,  and,  of  late  years,  with  every  facility  that  government 
and  private  means  could  together  provide.  They  find  great  and  valuable  influence, 
and  financial  ai<l  as  well,  coming  to  them  from  the  trades  unions  and  business  asso- 
ciations, and  are  steadily  advancing  in  Germany,  for  example,  and  in  Switzerland, 
into  a  foremost  place  among  the  manufacturing  nations  of  the  world — which  means, 
of  course,  among  the  wealthiest  and  most  prosperous  in  all  respects,  moral,  intel- 
lectual, and  commercial.  The  tremendous  extension  of  German  trade  into  all  parts 
of  the  world,  and  even  into  the  home  and  foreign  markets  of  the  greatest  manufac- 
turing and  commercial  country,  Great  Britain  and  her  colonies,  is  unquestionably 
due  largely,  probably  mainly,  to  the  influence  of  the  (ierman  trade  schools  in  the 
formation  of  a  large  body  of  skilled  mechanics  and  a  directing  force  of  highly  edu- 
cated, and  even  learned,  managers  and  manufacturing  capitalists.  The  country  of 
James  Watt  and  of  all  early  invention  in  the  field  of  motive  ])Ower  and  of  textile 
manufactures  is,  at  last,  losing  its  tremendous  lead  of  the  past  century,  principally, 
as  it  may  be  probably  safely  asserted,  through  her  comparative  tardiness  in  thepro- 
motion  of  technical  education,  and  especially  of  trade-school  organization.  Said 
John  Scott  Russell,  away  back  in  1869,  of  his  visit  to  Germany  in  1849:  ''Twenty 
years  ago  professional  diity  took  lue  to  Germany  for  the  first  time.  I  can  not  forget 
my  first  impressions  at  the  sight  of  whole  nations  growing  n)>  in  the  full  enjoyment 
of  systematic,  organized,  I  might  almost  say  perfect,  education.  I  had  already  become 
acquainted  with  some  theories  and  forms  of  e<lucation.  I  had  read  Plato's  descrip- 
tion of  the  perfect  training  for  a  nation.  I  was  familiar  with  education  in  England, 
Scotland,  and  France.  I  was  familiar  with  elementary  school-teaching  and  had 
enjoyed  the  advantage  of  university  education  and  the  still  higher  education  of  the 
workshop.  I  was  familiar  with  the  system  of  Bell  and  Lancaster,  having  had  per- 
sonal acnuaintance  with  its  authors,  and  had  myself  taken  an  active  part  in  schools 
of  artand  mechanics'  institutions ;  but  1  confess  to  have  been  profoundly  astonished — 
I  may  say  humiliated — at  the  si^i^ht  of  nations  whose  rulers  had  chosen  to  undertake 
the  systematic  education  of  their  people,  and  of  people  who  had  chosen  to  bear  the 
burdens  and  to  make  the  sacrifices  necessary  to  obtain  it.  I  do  not  know  to  what 
men  or  class  of  men  iu  Germany  the  forethought,  organization,  and  patriotism  are  to 
be  attributed  which  made  them  lay  aside  personal  ambition,  political  animosity,  reli- 

'The  German  commissioners  sent  to  the  United  States  in  1893  to  report  upon  the 
technical  education  of  this  country  and  on  the  progress  shown  at  the  International 
Exhibition  at  Chicago  considered  this  the  most  striking  feature  of  our  system  of 
professional  instruction.  The  chairman  of  the  commission  has  informed  the  writer 
that  its  members  have  determined  to  use  their  influence,  individually  and  as  a  com- 
mission, in  favor  of  introducing  some  of  its  more  valuable  and,  with  them,  unknown 
features  into  the  system  of  German,  and  especially  of  Prussian,  technical  education. 


116 

ffious  •eotarianUm,  and  state  panimoD^  Id  order  to  unite  all  dassos  of  people  in  nnan- 
imoiiH  eflbrt  to  raise  every  rank  in  society  to  a  hiffher  condition  of  pergonal  exrel- 
l«9iic»  and  usefnlueAs  anci,  by  diffusing  equality  ofedncation,  tooxtinguiHh  the  most 
i^rit^vons  of  class  diHtiiictions/' 

And  to-day  Gemuuiy  is,  under  a  carefully  adjusted  and  moderate  protective  tariff, 
fimliiig  full  reward  for  her  foresight  and  public  npirit  in  the  rapidly  increasing 
wealth  and  intelligence  of  her  people.  She  is  even  alarming  the  buniness  men  and 
statesmen  of  (jreat  Britain  by  the  rapidity  with  which  her  manufactured  products 
are  being  sent  into  the  markets  of  that  country.  She  is  compelling  the  respect  and 
juluiiration  of  all  countries  by  her  progress  in  all  the  great  industries.  All  this 
iH,  we  may  confidently  assert,  the  outcome  of  her  grand  system  of  technical  and 
trade-sebool  education  of  her  youth. 

Our  own  country  is  especially  favored  by  the  intelligent  quality  of  it»  people  and 
their  re;uly  adaptation  of  their  talents  to  the  demands  of  the  moment;  but  they  have 
to><lay  no  Hystematio  instruction,  as  a  nation,  and  our  own  task  in  the  development 
of  a  true  system  of  engineering,  trade,  and  manual-training  schools  is,  as  yet,  hardly 
rommenceil.  Kooner  or  later,  unless  we  perfect  such  a  system  promptly,  it  may  be 
safely  predicted  our  own  country  will  suffer  as  Qreat  Britain  seems  to  be  suffering 
to-day,  l>^  the  relative  gain  of  c»ther  nations,  taught  to  pro<luce  by  scientific  and 
systematic  methmlH,  and  thus  enabled  to  excel  in  both  the^fruitfulness  and  the  excel- 
lence of  their  skilled  industries. 

As  the  writer  has  more  than  onoe  stated,  in  official  reports  and  in  private  com- 
munications relating  to  this  subject,  **  to  educate  our  own  people  as  well  as  the  most 
favored  parts  of  (iermany,  we  should  have  20  technical  universities,  with  50  in- 
structors and  500  pup* Is  each ;  50  trade  schools  and  colleges,  with  20  instructors,  at 
least,  and  2KK)  students  each ;  2,000  technical  high  schools,  or  manual-training  schools, 
of  10  inntructors  and  200  pupils  each,  at  the  very  least.'' 

To  educate  the  ^outh  of  this  country  properly  and  in  such  manner  as  to  fit  them 
effectively  for  their  later  work  and  to  insure  maximum  prosperity  to  the  nation,  we 
probably  ought  to  have  to-day  not  less  than  1,500  university  professors,  with  10,000 
or  15,000  students  under  their'care,  studying  the  higher  branches  of  technical  work; 
an  equal  or  greater  number  of  college  professors  and  students  developing  this  work 
on  a  lower  grade  and  preparing  to  hll  the  superior  positions  in  the  arts  and  manu- 
factures of  the  nation;  twenty  or  thirty  thousand  teachers  engaged  in  the  special 
trade  and  manual-training  schools  in  the  instruction  of  four  or  five  thousand  boys 
and  girls  proposing  to  become  skilled  workmen  and  efficient  women.  There  are  in 
this  country  not  less  than  twelve  millions  of  families,  with  at  least  eighteen  millions 
of  boys  and  as  many  girls,  of  whom  one-half  should  be  in  the  last-named  class  of 
schools;  their  education  should  cost  about  a  half  dollar  in  gold  per  capita,  additional 
to  tlie  present  taxes.  The  inauguration  of  such  a  system  of  schools  for  the  people 
now  constitutes  the  greatest  and  most  pressing  task  of  the  statesmen  and  legislators 
of  our  country.  Every  citizen  having  sufficient  intelligence  to  see  where  we  and  the 
world  now  stand,  and  having  patriotism  enough  to  induce  him  to  give  his  aid  in 
promoting!;  the  best  interests  of  his  country,  wul  see  in  this  movement  his  grandest 
opportunity. 

W.  S.  Aldrich,  of  West  Virginia,  presented  a  paper  on  "Engineering  experiment 
stations,'*  an  abstract  of  which  is  given  below. 

Enginkerinu  Experiment  Stations. 

Engineering  experiment  is  coming  to  be  required  by  the  exigencies  of  business 
and  the  keen  competition  of  trades  at  all  related  to  engineering  development.  The 
increasing  value  of  the  work  done  by  the  testing  departments  of  any  of  the  large 
manufacturing  concerns,  as  well  as  that  now  thoroughly  organized  and  prosecuted 
by  the  principal  railroad  companies,  has  stimulated  the  development  which  comes  of 
such  research  along  many  industrial  lines.  In  addition  to  this,  there  have  been 
many  skilled  experimentalists,  trained  in  the  laboratories  of  our  representative 
technical  schools,  who  have  rendereil  invaluable  service  in  advancing  industrial 
development  in  many  of  the  States  where  they  have  located.  It  is  equally  patent 
to  all  careful  obHervers  that  the  development  of  the  foreign  market  for  our  manu- 
factured products  depends  also  upon  the  thorough  organization  and  development  of 
our  industries  and  their  utilization  of  the  latest  results  of  scientific  research. 

The  advancement  of  engineering  science  and  the  promotion  of  enginet^ring  edu- 
cation are  of  similar  importance  in  this  relation.  They  alike  demand  attention  to 
the  newly  developed  instrument  of  service  in  the  hands  of  the  educator,  the  scientist, 
the  engineer,  and  the  manufacturer,  namely,  the  research  laboratory.  Technical 
education  alone  is  not  sufficient  to  promote  the  development  of.  engineering,  mining, 
and  manufacturing  industries  of  the  several  States.  On  the  other  hand,  the  appli- 
cation of  scientific  method  to  all  such  lines  of  industry  is  now  recognized  as  essen- 
tial to  their  success. 
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The  object,  therefore,  of  such  engineering  experimeut  stations  shonld  he  to  ])ro- 
mote  scienti tic  in vestiK&tiou,  engineering  research,  and  experimental  testing  in  the 
chemical,  physical,  and  economic  sciences  with  special  reference  to  their  applications 
in  the  industries  of  life. 

Snch  an  experiment  station  should  be  established  and  maintained  in  each  of  our 
States  and  Territories.  In  this  way  its  ofticial  tenting  station  would  come  to  he  of 
great  value  to  each  State  in  developing  its  engineering  interests  and  industries  as 
well  as  in  aiding  its  activity  for  the  advancement  of  science  and  the  promotion  of 
engineering  education  in  connection  with  such  State  college  or  university  by  the  side 
of  which  it  shonld  become  to  be  established. 

Similar  testing  stations  are  fonn<l  in  connection  with  many  of  the  (lerman  univer- 
sities and  te<'hnical  schools,  of  which  the  parent  organization  is  the  PhysikaliHche 
Technischo  Reichsanstalt  at  Charlottenburg,  established  in  1887.  In  fact,  the  two- 
fold work  of  such  experiment  stations  should  be  found  along  the  lines  laid  down  for 
the  above  Reichsanstalt,  namely,  (1)  'Hhe  development  of  pure  research;  (2)  tbe 
promotion  of  new  applications  of  science  for  industrial  purposes/'  The  tirst  division, 
or  physical  section,  **  has  for  its  object  the  solution  of  scientific  problems  which  jire- 
sent  a  practical  or  theoretic  interest,  and  wliich  necessitate  the  use  oP methods, 
apparatus,  and  duration  of  study  which  are  beyond  the  command  of  individual  inves- 
tigatora  or  schools  of  instruction.  The  second,  or  technical  section,  (Mechauisch- 
technische  Versuchsanstalt),  is  under  the  manageuieut  of  Dr.  A.  Martens,  and  has  for 
its  object  'to  develop  the  results  acquired  by  the  physical  section,  render  them  use- 
ful for  practical  purposes,  and  especially  to  test  and  rectify  instrumeuts  of  measure 
and  precision.'" 

While  the  smaller  German  testing  stations  are  of  more  or  less  local  importance 
they  are  still  subsidiary  to  the  Reichsanstalt.  Berlin.  The  engiueering  experiment 
stations  which  it  is  proposed  to  establish  in  each  of  our  States  should  partake  alike 
of  the  local  value  and  edncatioual  affiliations  of  these  German  testing  stations  on  the 
one  hand,  and  on  the  other,  it  is  clear  that  we  should  have  at  least  as  fully  developed 
a  department  as  the  technical  section  (Mechauisch-technische  Versuchsanstalt)  of  the 
great  national  institution  at  Charlottenburg,  Berlin. 

''The  technical  section  is  divided  into  four  subdepartments,  each  under  the  con- 
trol of  a  chief,  and  supplied  with  all  known  apparatus  and  every  facility  for  the 
prosecution  of  its  work.  The  first  of  these  departments  is  devoted  to  testing  the 
strength  of  metals,  chains,  cordage,  belts,  woods,  etc.  The  second  department  is 
devoted  to  testing  building  materials,  such  as  natural,  and  artiticial  stcmes,  bricks, 
tiles,  slates, wood,  glas9,  lime,  cement,  mortars,  pipes  for  water,gas,  and  sewerage.  The 
third  department  treats  of  all  forms  of  paper  and  textile  tibers  and  fabrics;  and  the 
fourth  department  is  devoted  to  lubricants.*' 

Very  much  of  the  present  commercial  success  of  Germany  is  due  to  the  character- 
istic thoroughness  of  her  method  of  training.  The  details  of  every  branch  of  business 
is  carefully  entered  into.  'The  manufacturer  is  ready  to  avail  himself  of  the  oppor- 
tunities which  the  Government  affords  for  thorough  inspection,  testing,  and  experi- 
mental determination  of  the  value  of  his 'products.  The  official  testing  stations  of 
Germany  are  continually  in  search  of  knowledge  that  will  be  of  interest  in  some 
line  of  her  national  development  and  welfare. 

Germany  has  been  probably  fifty  years  in  preparing  the  way.  It  is  to-day  a  great 
and  successful  nation.  It  has  won  as  great  vic(ori<'S  in  peace  as  in  war.  In  both, 
the  same  methods  have  been  pursued,  namely,  studious  preparation  in  advance  and 
the  intelligent  prosecution  of  scientific  investigation. 

German  thoroughness,  German  methods,  German  patience  and  industry,  German 
training  and  researches  are  commanding  world-wide  attention.  The  States,  cities, 
and  even  villages  nave  given  freely  of  their  means  to  promote  such  industrial  develop- 
ment. They  are  now  earning  their  reward  in  the  steady  growth  of  their  marketH  at 
home  and  abroad. 

The  engineering  experiment  station  will  g^reatly  benefit  the  people  in  general 
through  the  development  of  the  natural  resources  of  their  respective  States.  It  will 
aid  in  the  promotion  of  the  mining,  manufacturing,  and  other  industries  concerned  in 
the  utilization  of  fhese  natural  resources  and  likewise  dependent  upon  a  highly 
advanced  state  of  engineering  science. 

It  will  serve  to  increase  our-oommerce  and  trade  abroad.  It  will  open  up  still  fur- 
ther the  foreign  markets  of  the  worhl  to  the  products  of  American  industries.  It 
will  enable  us  to  maintain  our  present  high  standard  of  excellence  in  these  lines.  It 
will  enable  ns  to  advance  the  same  beyond  the  highest  point  of  similar  industries 
in  other  nations  in  which  such  aid  is  not  given  to  the  development  of  engineering 
science. 

In  coordinating  such  engineering  experiment  stations  with  existing  State  colleges 
or  universities  they  would  atford  increased  facilities  for  instruction  in  experimental 
engineering  and  the  post-graduate  work  of  accredited  engineers.  The  publication 
of  bulletins^  quarterly  or  oftener,  would  difiiuse  the  work  of  the  station  among  the 
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people  aifd  pre  practical  infonnation  on  eDgineeriDg  scicDce  and  the  State's  reaoarcee 
tor  indostnal  development. 

This  paper  was  disciiiwed  in  some  detail  by  MeaiiTa.  K.  H.  Thuriiton,  O.  P.  Hood, 
A.  Kingsbnry,  C.  F.  AUen,  J.  A.  Myen,  W.  F.  M.  Oosa,  H.  W.  Tyler.  L.  &  Randolph, 
and  O.  H.  Hamlin.  Approval  of  the  work  done  by  Professor  Aldrich  and  his  asso- 
ciates in  the  interest  of  the  engineering  bill  was  expressed,  but  it  was  decided  not  to 
bring  the  matter  before  the  general  convention. 

Other  papers  presented  were  "The  engineering  laboratory  in  its  relation  to  the  pub- 
lic,'* by  W.  F.  M.  Goss,  of  Indiana;  ''Bicycle  dynamometer  tests/'  by  C.  A.  Perkins, 
of  Tennessee;  ''Mechanic  arts  in  the  schools  of  the  Sonth/'  by  H.  O.  Powers,  of 
Florida;  "Shop  oonrst's  in  relation  to  engineering  edni'ation,"  by  L.  S.  Randolph,  of 
Virginia.    The  last  paper  created  an  interesting  discnision. 
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